‘BvePLeMent To THe Encineer, Fesrvary 10, 1950 





Che Engineer 


Tabular Summary of Civil Engineering Contracts, 
1949 


N the pages of this Supplement there will be found tables giving some brief particulars of important 

civil engineering schemes upon which work was proceeding during 1949. Only those schemes for 
which contracts have already been awarded or are just about to be awarded have been included. The 
information upon which the tables have been based was obtained from numerous sources and our thanks 
are particularly due to those Consulting Engineers, Port Authorities, Catchment Boards, &c., who have 
co-operated with us. 


The tables are for the most part self-explanatory. The first column of each table is headed Title 
of Scheme and/or Purchasing Authority. In many cases the scheme has no distinctive title and the 
Purchasing Authority is given only ; in some the title of the scheme gives an indication of the identity 
of the body for which the work is being carried out, and the Purchasing Authority is not then entered. 
Many bodies, such as Catchment Boards and Port Authorities, have their own engineering staffs and employ 
no consulting engineers. In such cases the body concerned is entered in the second column as the Super- 
vising Authority. In some cases where the chief engineer or other official of the Purchasing Authority 
has acted in conjunction with the consulting engineers or is himself directing the work his name is entered 
in italics. The entries under ‘‘ Nature of Scheme and Notes” are designed to convey an impression of 
the nature and also the magnitude of the works, but do not necessarily mention more than the more 
important items. They include reference to any features of particular interest. Sub-contractors are 
excluded from the ‘‘ Contractors ”’ column, and only if responsible for a very substantial part of the work 
are contractors other than those for civil engineering works mentioned. The ‘‘ Estimated Cost ” is that 
of the complete scheme except where the alignment shows it to be that of one of the component contracts. 
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CIVIL “ENGINEERING CONTRACTS 


Feb. 


10, 1950 





Title of scheme and /or 
purchasing authority 


Consulting engineers or 
supervising authority 


Nature of scheme and notes 





HOME 
Training Banks 


Langton-Canada 
Improvements 


Docks 


West Waterloo Dock 


West Side, Aleuendeal 


Dock 





North Shed, Alexandra 
Branch Dock No. 3 


South Shed, Gladstone! 
Branch Dock No. 1 


North Shed, Canada 
Branch Dock No. 1 


West Side, 
Dock 
North Side, West Float... 


Harrington 





Electric Lifts, in| 


Warehouses 


&c., 


Gladstone-Hornby 
North Side, Canada 
Branch Dock No. 2 





South Side, Canada 
Branch Dock No. 3 


Mersey Docks and Har- 
bour Board 
Ditto 
Ditto 


Ditto 





| Restoration of quay wall and shed 





| Installation of 30 goods/passenger and three 


HARBOURS AND DOCKS 


Construction of training walls in sea channel 
approaches to River Mersey 

First phase of major scheme for construction of, 
new river entrance lock, 825ft by 130ft, and 
subsidiary works 

River entrance lock, 450ft by 65ft; gravity con- 
crete, granite facings ; dredging river fairway 

Construction of dockside shed; 1000ft double! 
storey, 600ft single storey ; steel framework ; 
brick panelling ; semi-portal cranes and trans- 
porters (war damage) 

Construction of single-storey dockside shed ; steel 
framework; brick panelling; portal cranes 
(war damage) 


Rebuilding portion of reinforced concrete treble- 
storey shed; replacing portal cranes (war 
damage) 

Construction of single-storey dockside shed ; steel 
framework ; brick panelling; roof cranes (war 
damage) 


Construction of single-storey dockside shed ; 
steel framework; brick panelling; portal 
cranes 


passenger lifts in dockside warehouses 


Repairs to wall, floor and sill of lock (war damage) 

Construction of single-storey dockside shed ; steel 
framework; brick panelling; portal cranes 
(war damage) 





Main 
contractors 


Estimated 





cost 


Date of 
starting 





Direct labour 


Ditto 


Ditto 


Direct labour; SirWm. 
Arrol and Co., Ltd., 
and Stothert and 
Pitt, Ltd. 

Direct labour;SirWm. 
Arrol and Co., Ltd.; 
Robertson Building 
Service, & Stothert 
and Pitt, Ltd. 

Peter Lind and Co., 
Ltd., and Stothert 
and Pitt, Ltd. 

Direct labour ; McIn- 
tyre and Sons, Ltd.; 
Robertson Building 
Service, & Stothert 
and Pitt, Ltd. 

Direct labour 


Direct labour; Horse- 
ley Bridge and 
Thomas Piggott, 
Ltd.; Robertson 
Building Service, 
and Stothert and 
Pitt, Ltd. 

Direct labour and 
Wm. Wadsworth 
and Sons, Ltd. 

Direct labour ..._ ... 

Direct labour; McIn- 
tyre and Sons, Ltd.; 
Robertson Building 
Service, & Stothert 
and Pitt, Ltd. 

Ditto 





£ 


--|3,000,000 


1,665,500 


1,500,000 
612,976 


465,900 


321,350 


224,872 


211,300 


182,000 


180,000 
174,310 


147,837 





July, 1928 
May, 1949 
Jan., 1937 


Dec., 1946 


Oct., 1949 


June, 1946 


1950 


June, 1949 


June, 1949 


Nov., 1945 


Nov., 1945 
Apr., 1948 


Sept., 1948 





Date of 
completion 


Sept.,1949 
July, 1950 


June, 195] 


Dec., 1950 


May, 195] 


1952 


Aug., 1950 


1951 


Mar., 1949 
Sept., 1950 


July, 1950 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 


Nature of scheme and notes 





HOME 
South Shed, Canada 
Branch Dock No. 1 


North Shed, Wellington 
Dock 


North Shed, Alexandra 
Branch Dock No. 2 
Sheds ‘“B,” “C” and 


“'D,”’ Gladstone Dock 
Wool Warehouse ... 


Toxteth Hydraulic Power, 
Centre 


Bramley -Moore Hyd - 
raulic Power Centre 

London Dock... 

St. Katharine Dock 


Surrey Commercial Dock 


East India Dock 
West India Dock ... 


India and Millwall Docks 





Mersey Docks and Har- 
bour Board 


Ditto 


Ditto 
Port of London Authority 
Ditto 


Ditto 





Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 





HARBOURS AND DOCKS (continued) 


Reconstruction of No. 1 Section (war damage) ... 


Construction of single-storey dockside shed ; steel 
framework ; brick panelling (war damage) 


Reconstruction of Nos. 16 and 17 sections. (war| 
damage) 


War damage and general repairs to reinforced 
concrete treble-storey sheds 
Reconstruction of war-damaged portions ... 





Installation of electrically driven turbine pumps, 
&e. 


Installation of electrically driven turbine pumps,| 


mapeiee to warehouse 
Reconditioning of entrance lock ... | 
Repairs to timber sheds... 

Reconstruction and repair of sheds 

Excavation, dredging and reinstatement of basin 
Repairs to lock gates 

Reconstruction and repair of shed 

Structural repairs of sheds 


Reconstruction and repair of sheds 


Reorganisation and extension of electricity system 





and supply 


Direct labour; Red - 
path, Brown and 
Co., Ltd., and 
Robertson Building 
Service 

Direct labour ; McIn- 
tyre and Sons, Ltd., 
and Robertson 
Building Service 

Direct labour, Robert- 
son Building Ser- 
vice 


Sept., 1947) Dec., 1949 


65,500 | Nov., 1949) Aug., 1950 


64,659 | Aug., 1948) Mar., 1950 





Peter Lind and Co., 
Ltd. 

Direct labour; Red- 
path, Brown and 
Co., Ltd., and 
Robertson Building 
Service 

Direct labour and 
Mather and Platt, 
Ltd. 

Ditto 


Not yet placed 
Ditto 
Walker Bros., Ltd. ... 
Ditto 
Wilson Lovatt and 
Sons, Ltd. 
Harland and Wolff, 
Ltd. 
Walker Bros., Ltd. ... 
Dawnays, Ltd.... 
Higgs and Hill, Ltd. 
Electrical Installa- 


63,981 | Nov., 1948) Feb., 1950 


60,900 | May, 1946) Feb., 1949 


51,106 1951 


28,566 | Sept., 1947) Apr., 1950 


70,000 | Dec., 1949 


69,000 | Jan., 1950 


53,000 | Nov., 1948 


51,000 | Oct., 1948 


212,000 | July, 1949 


20,000 | Aug., 1949 = 


25,700 | June, 1947} May, 1949 


100,000 | Mar., 1947) Jan., 1949 


61,000 | Jan., 1948 


86,500 | Aug., 1949 











tion, Ltd. 
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CIVIL ENGINEERING CONTRACTS 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 


Nature of scheme and notes 





HOME 
India and Millwall Docks 


Royal Albert Dock 





Royal Victoria Dock 


King George V Dock 





Port of London Authority 
Ditto 
Ditto 


Manchester Ship Canal 
Company 


HARBOURS AND DOCKS (continued) 
Repairs to lock gates 
Reconstruction of sheds... 


Reconstruction of sheds... 





Reinstatement and alterations to warehouses (war 
damage) 

Reconstruction of upper jetty, dock entrance ... 
Reconstruction of sheds... 
Reconstruction and repair of sheds 
Repairs to lock gates 

| Two floating pneumatic grain elevators 

| Repairs to Tilbury landing stage (war damage)... 
Road access—improvements... 
Repairs after war damage 

| Thirty 3-ton electric quay cranes... 
Seventy 3-ton electric quay cranes ; twelve 5-ton 


electric quay cranes 
; Civil engineering works... 


| Sliding caissons 


| Additional oil pipe-lines from Stanlow oil docks 
to the oil companies’ sites 
Resurfacing quays, Manchester Docks... 


| Storage shed at Vere Street, Manchester Docks... 





Main 
contractors 


Harland and Wolff, 
Ltd. 
Ditto 


Walker Bros., Ltd. ... 
Higgs and Hill, Ltd. 
Cleveland Bridge and 
Eng. Co., Ltd 
Holloway Bros., Ltd. 
Higgs and Hill, Ltd. 
Harland and Wolff, 
Ltd. 
H. Simon, Ltd. 


Cleveland Bridge and 
Eng. Co., Ltd. 


.| J. Mowlem and Co., 


Ltd. 

Ditto 
Stothert and Pitt, 
Ltd. 

Ditto 


Sir Alfred McAlpine 
and Son, Ltd. 


.| Vickers-Armstrongs, 


Ltd. 

Wm. Press and Son, 
Ltd. 

Sir Alfred McAlpine 
and Son, Ltd. 

John Booth and 
Sons (Bolton), Ltd., 
and Sir Alfred Mc- 
Alpine and Son, 
Ltd. 


cost 


Date of 
completion 


Date of 
starting 








£ 
20,000 
35,000 
63,000 
21,500 
60,000 
70,000 
99,000 
80,000 
281,000 
42,000 
51,000 
184,500 
351,000 
841,650 


4,000,000 


40,000 
42,000 
35,000 








Aug., 1949 
Aug., aa 
Oct., 1947 
July, 1949 
Oct., 1947 
Aug., 1947 
Dec., 194 
Sept., 1948 
Jan., 1949) 
Mar., 1949 
July, 1949 





June, 1949 
May, 1948 
July, 1949, 


Oct., 1949 


Sept., 194 
Mar., 1948) Nov., 1949 
Mar., 1947) Mar., 1949 
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Title of scheme and/or 
purchasing authority 





HOME 
New Deep Water Quays, 
Leith 


Edinburgh Dock South 
Quay: Improved facili- 
ties for shipping 


Straightening & Deepen- 
ing Harbour Entrance 
Channel 

Reclamation of Ground 
at Hendon 

Widening and Deepening 
of Hendon Junction 


Improvement of East 
Side, Hendon Dock; 
Improvement of East 
Quay South, Hudson 
Dock 


Widening of River Wear 
at Folly End 

Widening of River Wear 
nr, Wearmouth Bridge 


Bathurst Shed and Office, 
Bristol 

Transit Sheds, 
Wharf, Bristol 

Electric Cranes at Prince’s 


Prince’s 


Consulting engineers or 
supervising authority 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 


Date of 
starting 








Wharf, Bristol 
Electric Cranes, 
Edward Dock 
Docks Trading Estate ... 


Royal) 


Leith Dock Commission 
T. A. S. Fortune, & L. G. 

Mouchel and Partners 
Leith Dock Commission 


River Wear Commis - 


sioners 
Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Port of Bristol Authority 
Ditto 
Ditto 
Ditto 


Ditto 





HARBOURS AND DOCKS (continued) 


1024 lineal feet quay walls, caisson construction 
and reclamation behind quay walls 


Ten travelling electric cranes 
Electric cables and equipment 
Shed alterations 


Railway sidings, &c. Liteon He aoks) ve 
Rock dredging to 25ft below L.W.O.8.T. 


Laying of railways on reclaimed land and other 
work 

Widening waterway between Hudson and Hendon 
docks from 60ft by 23ft 6in deep at H.W.O.S8.T. 
to 90ft by 29ft 6in deep and other work 

At Hendon dock, construction of r.c. piled quay 
deck, laying rail and crane tracks, &c. 


At Hudson dock, construction of five No. 6-ton 
electric portal quay cranes 





Construction of a steel sheet piled quay and ferry 
landing. Dredging 

Construction of a steel sheet piled retaining wall 
and sewer outfall. Dredging 


Reconstruction of wharf and new office building! 


Construction of transit sheds and reconstruction 
of wharf 

Seven 2-ton and one 10-ton electric portal wharf 
cranes 

Twenty electric travelling portal wharf cranes... 


Permanent way, laying and culverting to provide 
rail access to estate 
New 30ft road and culvert 





Holloway Brothers 
(London), Ltd. 


Stothert 
Ltd. 
Johnson & Phillips, 

Ltd 


and Pitt, 


Redpath, Brown and 
Co., Ltd. 
Direct labour ... 
Ditto 


Ditto 


Ditto 


John Gill Contrac- ) 
tors, Ltd; Myton 
Ltd., and direct 
labour 


a 

Cowans, Sheldon 
and Co.,Ltd., and 
Priestman Bros., 
Ltd. J 

Myton, Ltd., and dir- 
ect labour 

Purdie, Lumsden and 
Co., Ltd., and direct 
labour 





C. A. Hayes and Sons,| 


Ltd. 

R. Watson and Co., 
Ltd. 
Stothert 
Ltd. 

Ditto 


and Pitt, 


T. W. Ward, Ltd., and 
Intrade, Ltd. 

Turriff Construction 
Corporation, Ltd. 


£ 
600,000 


92,000 
21,000 
| 13,000 
42,000 
95,500 
165,363 


170,000 


136,200 





107,576 


| 


| 6,439 
| 
140,000 


80,000 


180,000 


23,000 





| 
| 
| 


} 


Apr., 1947 


Dec., 1949 





1949 





1949 
1948 


32,000 | May, 1947] 


Sept., 1948 
Jan. /Mar., | 

1949 | 
Dec., 1948) 


Nov., 1948 


Date of 
completion 


Mar., 1950 


Dec., 1951 


1952 
1949 


1950 


1950 


Sept., 1950 
Apr., 1951 
June, 1951 


Apr., 1950 


20,000 | Oct., 1949) May, 1950 
| 
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Title of scheme and/or 


Consulting engineers or 
supervising authority 





purchasing authority 





HOME 

Docks Trading Estate| 
Cold Store, Royal Edward| 
Dock 
Riverside Wall, Planta -| 
tion Quay 
Prince’s Dock... = 


Lancefield Quay 


King George V Dock 


Queen’s Quay... 
Abercorn Basin 


Town quay reconstruct’n 


Vickers-Armstrongs,Ltd., 
Naval Yard, Walker- 
on-Tyne 


Hawthorn, Leslie and 
Co., Ltd., Hebburn-on- 
Tyne - 


Parsons Marine Steam 
Turbine Co. 

Cargo Quay, Weymouth: 
Weymouth Corpora - 
tion 





Port of Bristol Authority} 
Ditto 


Clyde Navigation Trust 
Ditto 


Ditto 


Belfast Harbour 
missioners 
Ditto 


Com - 


Southampton Harbour 


Board 


R. T. James and Part- 


ners 


Ditto 


Coode, Vaughan - Lee, 
Frank and Gwyther 


| 
| 
| 


| Electric luffing cranes 


| Two-storey goods shed ... 


| 120ft span single-storey goods sheds and road 








| 
Nature of scheme and notes 
HARBOURS AND DOCKS (continued) =i 


Improvement of existing roads and drainage 
Reconstruction of ground floor im tiie 


Reconstruction across ferry recess of quay wall) 
founded on compressed air caissons 


and rail facilities 


Repairs and reconstruction, new frontage at north 
end, increasing depth of water 
Increasing depth of water 


Reconstruction of open piled r.c. jetty, with crane, 
railway and wagon traverser tracks 


Shipyard works, including building berths, work-} 
shops, jetties, &c. 


New shipbuilding jetties and berths, new work- 
shop 


New r.c. and steel piled quay 


Demolition of timber cargo stage and construc- 
tion of mass concrete quay wall, 495ft long 





| Direct labour ; 


Main 


contractors 


ee Ltd. ... 
| W. A. Taylor, Ltd.. 


Geo. Wimpey and Co., 
Ltd. 


| Cowans, Sheldon and 


Co., Ltd. 
Wm. 
Sons, 
Franki 


Pile 


Baird and 
Ltd., and 
Compressed 
Co., Ltd. 
Direct labour; Red - 
path, Brown and 
Co., Ltd.; R. W.| 
Stewart and Co., 
Ltd., and 
Compressed 
Co., Ltd. 
Direct labour 


Ditto 


Yorkshire Henne - 
bique Contr. Co., 
Ltd. 

Geo. 
Co., 
and 


Wimpey and 
Ltd.; Harbour 
Gen. Works, 
Ltd. ; Palmers Heb- 
burn, Ltd., and 
Wm. Moss and Sons 
Ltd. 

Harbour and Gen. 
Works, Ltd.; Tur- 
riff Combustion Co., 
and Brims and Co., 
Ltd. 

Geo. Wimpey 
Co., Ltd. 

Wilson Lovatt 
Sons, Ltd. 


and 


and 





Frankil 
Pile} 





Estimated 
cost 


£ 


31,000 
65,000 


59,800 
106,600 


74,000 





| 
220,000 | 


140,000 
57,500 


20,000 
500,000 
117,000 


110,000 
74,000 





| Oct., 


Date of 
‘ns 


Jan., 1949 
Dec., 1949 


July, 1948 
Oct., 1948 


Jan., 1948 


1948 


Mar., 1949 
1949 


May, 1949 


1944 


1948 
Sept., 1948 





Date of 
comnpiet ion 


Dec., 
Dec., 


1949 
195] 


Apr., 1450 
May, 1950 
Sept., 1 


1950 


1950 


Dec., 1950 
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Title of scheme and/or 
purchasing authority 


HOME 
St. Helier’s Harbour, 
Jersey: States of Jersey 
Teesport Oil and Lay-by 
Berths : Tees Conserv- 
ancy Commissioners 


Prince Regent’s Wharf, 
Silvertown : Burt, 


Boulton and Haywood, | 
Ltd. 


New Coal Unloading 
Plant, Nine Elms, Lon- 
don: North Thames 
Gas Board 


Swan, Hunter and Wig-| 


ham Richardson, Ltd. 


ABROAD 

Extensions to Takoradi 
Harbour : Government 
of the Gold Coast 
(Crown Agents) 

Extension of jetties at 
Chittagong 

Government of Pakistan 
(E.B.R.) 

East Africa Groundnuts 
Scheme 

Deep-water Quay, Free- 
town: Sierra Leone 
Government (Crown 
Agents) 

Lagos Executive Deve- 
lopment Board (Crown 


Agents) 
Port Okha, Kathiawar, 
India 








Consulting engineers or 
supervising authority 


Nature of scheme and notes 





Coode, Vaughan - Lee, 
Frank and Gwyther 
Rendel, Palmer and Trit- 

ton 


Ditto 


Ditto 


T. F. Burns and Part- 


ners 


Rendel, Palmer and Trit- 
ton 
Ditto 
Ditto 
Coode, Vaughan - Lee, 


Frank and Gwyther 
Ditto 


Ditto 


Lewis and Duvivier 





| Construction of jetty, pumping station and 8000- 





HARBOURS AND DOCKS (continued) 


Reconstruction of cross berth and cargo shed at 
Victoria pier 

Construction of two r.c. riverside jetties and 
ancillary shore works 


Land reclamation 
Dredging of berth to 37ft below low water river 


datum 
Reconstruction of war-damaged wharf... 


ton coal bunker 





Wallsend Yard: reconstruction of entrance No. 1) 
dry dock, 76ft by 26ft over sill at H.W.O.S.T.| 

Wallsend Yard: reconstruction and extension of} 
jetty, 420ft long 


| Neptune Yard: reconstruction of deep - water| 


jetty, 430ft long 

Timber depot, deep-water wharf extensions,| 
oil berth, bauxite berth, land reclamation, 
sheds, &c. 


Steelwork for extension of jetties... 
Ditto 
Port works at Mtwara 
1200ft quay wall, sheds and reclamation 
| 
Lagos harbour extension; deep-water quay,| 
2565ft long, and other works 


Construction of steel sheet-piled lighter wharf and] 
deck, 1000ft long, and dredging | 


| P. and W. Maclellan, | 


| Leonard Giot 


.-| Pauling and Co., Ltd. 





Main 
contractors 


cost 


Estimated 


Date of 
starting 


Date of 
completion 





£ 


Sir Lindsay Parkin- 
son and Co., Ltd. 
Cleveland Bridge and 

Eng. Co., Ltd. 


64,000 


330,000 


Dorman, and 
Co., Ltd. 


Direct labour 


Long 230,000 


70,000 


James Miller & Part- 
ners, Ltd. 


60,000 


Holloway Bros. (Lon- 
don), Ltd. 


250,000 





| 
Holland and Hannen 


and Cubitts, Ltd. 
Ditto 


180,000 
40,000 


Ditto | 80,000 


| 
Taylor Woodrow Con- |2,250,0¢ 0 
struction, Ltd. 


42,000 
Ltd. 
38,710 


Balfour Beatty and| 750,000 
Co., Ltd. 
800,000 


Ditto 2,500,000 


Steelwork supplied by 
Dorman, Long and 


oe ° 


70,000 





Oct., 1949) Apr., 1951 


June, 1948 1950 





Oct., 1947| Dec., 1949 


1947 | 1951 


Apr., 1946} 1950 
| 


| 
| June, 1948 
| 





1950 


| Apr., 1948] Feb., 1950 
Nov., 1948; June, 1950 


| Mar., 1949| Feb., 1950 


June, 1949) 1953 


Oct., 1948} 1949 

Sept., 1949 Feb., 1950 

Sept., 1947] Dec., 1951 

Mar., 1948] June, 1951 
| 


| 


| 


Oct., 1949 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 





HOME 
Diversion of River Don : 
Steel, Peech and Tozer, 
River Nene Catchment 
Board 
Lee Conservancy Catch- 
ment Board and Docks 
and Inland Waterways 
Executive 
River Stour (Essex and| 
Suffolk) Catchment} 
Board: Judas Gap 
Scheme 
South Bank River Wall 
| 
| 
ABROAD } 
Sherkat Sehami Kuh- 
rang, in association 
with Independent [Irri-| 
gation Corporation, 
Isfahan, Iran 


Habbaniyah Flood Re-} 
lief : Iraq Government 





HOME 

Newhaven and Seaford 
Sea Defence Commis-| 
sioners 

Northam Urban District 
Council, Northam, 
Devonshire 

Sandgate Sea Wall De-| 
fence Works on the| 
Folkestone - Honiton} 
Road 


Husband and Co. ... 


River Nene Catchment) 
Board 

Docks and Inland Water- 
ways Executive 


R. B. Grantham, Son, 


and Farran 





London County Council 


Sir Alexander Gibb and! 
Partners 


| 
Coode, Vaughan - Lee,| 
Frank and Gwyther | 

| 


Sir William Halcrow and} 
Partners } 


Wilton and Bell 


Folkestone Town Council] 


CIVIL 





ENGINEERING CONTRACTS 


Nature of scheme and notes 


RIVER IMPROVEMENTS 

Straightening of river to assist replanning of 
steel works 

River wall, Wisbech, 1430ft of steel sheet piling ... 


Flood rehabilitation works on River Lee 


Construction of flood embankments and_ tidal 
sluices 


Construction of river wall from County Hall to 
Waterloo Bridge, and reclamation 
Supply of granite for new river wall 


IRRIGATION 


Diversion weir, intake works and tunnel about 
1} miles in length, to carry the headwaters of 
the Karun River for irrigation purposes 


Inlet channel and regulator into Lake Habbani- 
yah ; escape channel and regulator 


COAST PROTECTION 
Strengthening of sea wall, construction 
groynes, and other works 


Reconstruction of natural pebble ridge at West- 
ward Ho ; construction of beach groynes; Pre- 
liminary defences (estimated final cost £90,000) 

Pressure grouting for strengthening existing sea 
wall 


of | 





| 





Feb. 10, 1950 





Main 
contractors 


George Longden and 
Sons, Ltd. 
Direct labour ... 


W. C. French. Ltd., 
and J. and M. (Con- 
tractors), Ltd. 

Holland and Hannen 
and Cubitts, Ltd. 


Richard Costain, Ltd. 


Cooper Wettern and 
Co., Ltd. 


Nortrac-Iran 


Balfour, Beatty and 
Co., Ltd. 


Demolition and Con- 
struction Co., Ltd. 


R. Robinson and Co. 
(Contractors), Ltd. 


The Cementation Co., 
Ltd. 


Estimated 
cost 


£ 
60,000 
112,000 
50,200 


40,000 


250,000 


150,000 


560,000 


2,000,000 


450,000 


6,000 


62,711 





Date of 
starting 


Dec., 1948 
Apr., 1949 
Nov., 1947 


Apr., 1948 


Jan., 1949 


Nov., 1948 


Oct., 1948 


Nov., 1946 


1946 


Oct., 1949 


Oct., 1947 








Date of 


completion 


Mar., 150 


Oct., 1949 


1950 


Dec., 


1950 


Aug., 1950 


Mar., 195] 


1950 


Oct., 1950 


Mar., 1949 








Bo 
wo 


Au 


Bank: 
Ele 


Deptf 
Ele 


Keadt 


trici 


Bright 
Elec 
Centra 
tion, 
Elec 


Feb. 10, 1950 


Title of scheme and/or 
purchasing authority 


HOME 

Aberystwyth Sea 
fences: Borough 
Aberystwyth 

Aldeburgh Sea Defences : 
Borough of Aldeburgh 

Lincolnshire Sea De- 
fences: Alford Drain- 
age Board 

Cromer Sea Defences: 
Cromer Urban District 
Council 

Sea Defences at Eastoke- 
Hayling Island: Ha- 
vant and Waterloc 
U.D.C. 

Herne Bay Sea Defences : 
Herne Bay U.D.C. 


De: 
of 


Sea De- 
Sheringham 


Sheringham 
fences : 
U.D.C. 

Southwold Sea Defences : 
Borough of South- 
wold 


HOME 
Poole: British Electricity 
Authority 


Bankside, London: British 
Electricity Authority 


Deptford,London: British 
Electricity Authority 


Keadby : British Elec- 
tricity Authority 


Brighton “‘B”’: British 
Electricity Authority 
Central Generating Sta- 
tion, Leicester: British 





Electricity Authority) _ 





CIVIL ENGINEERING CONTRACTS 





Consulting engineers or 
supervising authority 


Lewis and Duvivier 


Ditto 


Ditto 
Ditto 


Ditto 


Ditto 
Ditto 


Ditto 


Mott, Hay and Anderson, 
and Merz and McLellan 


Mott, Hay and Anderson 
Ditto 


Ewbank and Partners, 
Ltd., and Sir William 
Halcrow and Partners 

Sir William Halcrow and 
Partners 

Pick, Everard, Keay and 
Gimson 





Nature of scheme and notes 





COAST PROTECTION (continued) 


Repair and encasement of breakwater pier ; 
repairs to timber jetty ; repair and strength- 
ening of sea walls, concrete groynes, &c. 

Sheet-piled and reinforced conerete sea walls ;| 
additions to existing walls ; groynes 

New sea walls and groynes and repair of existing| 
sea defences (last two of eight contracts total-| 
ling £260,000) | 

Piled and reinforced concrete apron to existing 
sea wall ; encasement of part of old sea wall 


Breastworks, sea walls and groyning works 


Sea walls, groynes and cliff stabilisation 


Underpinning sea wall, new groynes, repair and 
reconstruction of old groynes, reconstruction 
part of East promenade, other works 

Construction and reconstruction of sea walls, 
concrete decking and groynes 


} 


POWER STATIONS 


Foundations, chimneys, wharves, ash and dust 
bunkers, turbo-alternator foundation blocks, 
circulating water tunnels, &c. 


Foundations, circulating water system, river 
jetty, underground oil storage, and buildings 


New river circulating water systems 


Foundations, circulating and 


ancillary works 


water system 


Circulating water system and harbour improve- 
ments 

R.C. main structure for boilers and turbo-alter- 
nators ; river flumes and other works 








Main 
contractors 


Estimated 
cost 


ix—THE ENGINEER 


Date of 


starting 


Date of 
completion 





R. Robinson and Co. 
(Contractors), Ltd. 


Ditto 





W.G. C. Hammond, 
Ltd. 


Ditto 
| 


.-| R. Robinson and Co. 


(Contractors), Ltd. | 
Direct labour 


May Gurney and Co.,| 
Ltd. 


R. Robinson and Co. 
(Contractors), Ltd. 


Sir Robert McAlpine 
and Sons, Ltd.; 
Tileman and Co., 
Ltd. 

Sir Robert McAlpine 
and Sons, Ltd. 


A. Waddington and 
Son, Ltd. 


Sir Robert McAlpine 
and Sons (Mid- 
lands), Ltd. 

Bierrum and Part- 
ners, Ltd. 

Holloway Bros. (Lon- 
don), Ltd. 





£ 
76,600 


59,500 
74,800 


24,500 


119,735 


33,000 


41,500 


54,500 


1,950,000 


1,600,000 


470,000 


1,200,000 


430,000 
750,000 








July, 1946) Nov., 1949 


Jan, 1948) Dec., 1950 
| 


June, 1947| Sept., 1949 


| 


| Nov., 1949} Nov., 1950 


| Apr., 1946] Mar., 1950 


| 


Nov., 1948) Apr., 1951 


Mar., 1948] Jan., 1950 


Dec., 1947} Sept., 1949 


| 


Aug., 1946} 1950 


July, 1948 


Jan., 1949 1950 


1948 1950 


1948 1950 


Mar., 1946] Nov., 1949 
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Title of scheme and/or 
purchasing authority 


HOME 
Ballylumford: Electricity 
Board for Northern 
Ireland 
Chadderton: British Elec- 
tricity Authority 


Huncoat (Accrington) : 
British Electricity 
Authority 


Portobello (Edinburgh) : 
British Electricity 
Authority 


Westwood (Wigan): 
British Electricity 
Authority 


Jas. Williamson and Son, 
Ltd., Lancaster 

Roosecote Generating 
Station, Barrow - in - 
Furness: British Elec- 
tricity Authority 

Cliff Quay: British Elec- 
tricity Authority 


Littlebrook “‘C ”: British 
Electricity Authority 
Bromborough: British 
Electricity Authority 


West Ham “ B”’: British 
Electricity Authority 





Consulting engineers or 
supervising authority 


Kennedy and Donkin 
and C.8. Allott and Son 


Kennedy and Donkin 
and L. G. Mouchel and 
Partners 


Ditto 


Kennedy and Donkin ; 
A. G. Forgie, City 
Architect ; Kinnear and 
Gordon, and Andrews} 
Kent and Stone 

Kennedy and Donkin 
and C. 8. Allott and Son 


' 


| 





Ditto 


Merz and McLellan and/ 
James Williamson and} 
Partners | 


Merz and McLellan and 
Sir Alexander Gibb! 
and Partners } 

Ditto 


Ditto 


Ditto 





CIVIL ENGINEERING CONTRACTS 


Nature of scheme and notes 


POWER STATIONS (continued) 


and 
brick 


Third and 
foundations, 
chimney 

First half of station ; foundations and buildings, 
cooling water system with tower, brick chim- 
ney, &c. 

First half of station ; foundations and buildings, 
cooling water system with tower, brick chim- 
ney, &c. 


final extensions; buildings 
circulating waterworks, 


Extension of generating station; foundations 
Buildings 


Steelwork 


Complete station; foundations and buildings, 
coaling wharf, cooling water with 
towers, brick chimneys, &c. 


system 


Foundations, buildings, &c. ... 


Preliminary works; earthworks, access road, 
drainage, cooling water culverts for 120,000kW 
station 

roads and 


Foundations, buildings, riverworks, 


railways, &c. 
Foundations, culverts, &c. 


Foundations, buildings, riverworks, roads, rail- 
ways, &c. 





Foundations, buildings, riverworks, roads, cool-| 
ing towers, railways, chimneys, &c. | 


Estimated 
cost 


Main 
contractors 


£ 


McLaughlin and 450,000 


Harvey, Ltd. 


M. J. Gleeson, Ltd., 
and Others 


1,350,000 


John Laing, Ltd.;/1,150,000 
J.Jarvis and Sons, 
Ltd.; J. Gerrard 
and Sons, Ltd.; 
Bierrum and Part- 
ners. Ltd., and 
Others 

W. and J.R. Watson} 395,878 

111,652 
80,000 





| 
Taylor, Woodrow}{1,900,000 
(Construction), Ltd.; 
Wm. Moss and Sons, 
Ltd. ; Mitchell} 
Construction Co., 
Ltd., and Others 
Harbour and General 
Works, Ltd. 
Gerrard and _ Sons, 
Ltd., Manchester 


120,000 


140,000 


Edmund Nuttall,Sons 
and Co. (London), 
Ltd. | 

Holloway Bros. (Lon-|1,050,000 
don), Ltd. 

Sir Alfred McAlpine}1,700,000 
and Son, Ltd., and 
Chas. Brand and 
Sons, Ltd. 

‘aylor, Woodrow}1,500,000 
Constr., Ltd.; J. L.| 
Kier and Co., and 
Tileman and Co., 


1,900,000 








Ltd. 


Feb. 10, 1950 


Date of 
starting 


1946 
Sept., 1949 


Feb., 1948 


1946 


Oct., 1949 


May, 1945 


Jan., 1949 


May, 1946 


Sept., 1946 


Date of 
completion 


June, 1949 


Oct., 





950 





Tabk 


Co 


Feb. 10, 1950 


Title of scheme and/or 
purchasing authority 


HOME 
Blackwall Point: British 
Electricity Authority 


“our, 
: 


Barking British 
Electricity Authority 

Braehead: British Elec- 
tricity Authority 


Skelton Grange: British 
Electricity Authority 


Peterborough: British 


Electricity Authority) 


East Yelland: British 
Electricity Authority 


Dunston : British Elec- 
tricity Authority 


North Tees: British 
Electricity Authority 


Belfast : City and County| 
Borough of Belfast 

Kingston: British Elec-| 
tricity Authority 


ABROAD 
Table Bay: Cape Town 
Corporation 


Consulting engineers or 
supervising authority 


Merz and McLellan and 
Sir Alexander Gibb 
and Partners 


Ditto 


Ditto 


Ditto 





Sir Alexander Gibb and 
Partners 


| Preece, Cardew and Rider 
| and Sir Alexander Gibb 
and Partners 
Merz and McLellar 


Merz and McLellan and 


Sir Alexander Gibb 


and Partners, 


Merz and McLellan and 
James Williamson and 
Partners 

Preece, Cardew & Rider, 
and Coode, Vaughan- 
Lee, Frank and 
Gwyther 


Merz and McLellan and 
’. E. Kanthack and 
Partners, Johannes- 





burg 


CIVIL 


ENGINEERING CONTRACTS 





Nature of scheme and notes 


POWER STATIONS (continued) 


Foundations, buildings, riverworks, chimney, &c. 


Foundations, buildings, riverworks, &c. 


Foundations, buildings, riverworks, roads, rail- 
ways, &c. 


Foundations, buildings, riverworks, roads, rail- 


ways, cooling tower, &c. 


Foundations, buildings, riverworks, &c. 
Access roads and preliminary works 


Extension to power station ; foundations, super- 
structure and ash wharf 


Foundations, superstructure, coal and ash wharf 


Extensions to harbour power station; founda- 
tions, drainings and road works 


Extension to power stations ; duplication of main 
building 


Extension to power station and switch-house ; 
foundations and superstructure 


Main 
contractors 


Holloway Bros. (Lon- 
don), Ltd.; Peter 
Lind and Co., Ltd., 
and Tileman and 
Co., Ltd. 

Sir Robert McAlpine 
and Sons 

John Mowlem and 
Co., Ltd., and Chim- 
neys, Ltd. 

Holloway Bros. (Lon- 

don), Ltd. ; Harold 

Arnold and Son, 

Ltd. ; Marples, 

Ridgway and Part- 

ners; Holst and 

Co., Ltd., and J. L. 

Kier and Co., Ltd.| 

Percy Trentham,| 
Ltd., and Mitchell) 
Construction Co. 

Chas. Brand and Sons, 

Ltd. 


G. 


xi—THE 


WNGINEER 





Estimated 
cost 


£ 


1,214,000 
1,800,000 


1,800,000 


740,000 


40,000 





Sir Robert McAlpine 


and Sons (New -| 
castle - on - Tyne) 
Ltd. 

Ditto 


Concrete Piling, Ltd., 
Belfast 


Chas. Brand and Sons, 
Ltd. 


Clifford Harris (Pty.), 
Ltd. 











485,000 


2,000,000 


101,000 


400,000 


100,000 


Date of 
starting 


Jan., 1946 


Sept., 1947 


Sept., 1946 


July, 1947 


Dec., 1947 


July, 1949 


May, 1946 


Jan., 1948 


Jan., 1947 


June, 1945 











Date of 
completion 


Mar , 1950 


Dec., 1950 


Late 1949 


Stage I, 
Mar., 1949 
Stage IT, 
Mar., 1951 
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Title of scheme and/or 
purchasing authority 


| 

ABROAD 
Pretoria “‘ B ” 
Corporation 


Pretoria 


| 

| 

Orlando: Johannesburg 
Corporation 


City of Salisbury, South’n 
Rhodesia 

Calcutta Electricity Sup- 
ply Corporation, Ltd. : 
New Cossipore Gener-| 
ating Station 





Caleutta Electric Supply 
Corporation, Ltd. :| 
Southern Generating 
Station | 

Government of Central) 
Provinces and Berar - 
Nagpur Government 
Power Station 





Delhi Central Electric 
Power Authority, Ltd.: 
Delhi Central “ B | 
Power Station 


| 
| 
| 


ENGINEER 


Consulting engineers or 
ouperviaing authantty 


Merz and McLellan and| 

E. Kanthack and 

Partners, Johannes- 
burg 


ENGINEE RING 


CONTRACTS 


CIVIL 


Nature of scheme and notes 


POWER STATIONS (continued) 
Foundations for power station, switch-house and 


pump-house, circulating water system 
Power station buildings and switch-house ... 


| 
| 


Structural steelwork for floors, &c., in reinforced! 
concrete power station buildings 


| Cooling towers... 


Ditto 
Ditto 
Merz and McLellan (In - 


dia), and Rendel, Pal- 
mer and Tritton 


Ditto 


Ditto 





1946 power station extensions; civil engineer-| 
ing and building work, generally above ground 
level 

Power station extensions (Stage IT), foundations 
and extensions of power station buildings 

Reinforced concrete foundations, circ wating 
water pipe system, coal-handling plant, river 
side works, brick cladding for main building 


Structural steel framework for main building ... 


Other associated works ... 
Extension to circulating w ater sy stem... 





Building and miscellaneous foundation works ... 


Structural steelwork for building... 


Other associated works ... 
Reinforced concrete piles 


Reinforced concrete foundation slab on piles ... 
Building steelwork ... 


General civil works ... 


James Thompson 


Main 
contractors 


Roberts Construc- 
tion Co, (Pty), Ltd. 


(Pty.), Ltd. 
Alpheus Williams and 
Dowse (Pty.), Ltd. 
African Batignolles 
Constructions 
(Pty.), Ltd. 


Freeman and Pyle ... 


Trevor Construction 
Co. (Rhodesia), Ltd. 

Hindustan Construc- 
tion Co., Ltd. 





| 
| 
Braithwaite, Burn, | 
Jessop Construct ‘n| 
Co., Ltd. | 
Hindustan Construc 
tion Co., Ltd. 


New United Con- 
struction and Engi- 
neering Co., Ltd. 


Babcock and Wilcox, 
Ltd., and —— 
waite and Co.} 


(India), Ltd. 


Braithwaite, Burn, | 
Jessop Construc-} 
tion Co., Ltd. } 


Ditto | 
Richardson & Crud-) 
das, Ltd. 
Hindustan Construc- 
tion Co., Ltd. 


Estimuted 
cost 


£ 


91,000 


274,300 
50,600 


166,580 


68,500 


98,300 


873,000 


408,000 


304,000 


165,000 


72,200 


81,750 


94,800 
17,500 


38,700 | 
131,000 


51,700 





Feb. 


Date of 
starting 


Dec., 1947 


Oct., 1948 
May, 1949 


Sept., 1949) 


Apr., 1949 


May, 1949 


Sept., 1945 
Jan., 1947 
May, 1947 
1948 


Sept., 


Oct., 1946 


Dec., 1947 





194 
1947 


May, 
Mar., 


Jan., 1950 


10, 1950 


Date of 
completion 


Dec., 1949 


Mar., 


Dec., 


19 


193 


Mar., | 


Nov., 


Jan., 


Jan., | 


Jan., 
May, 


18 


195 


Mar., | 


Sept., 


May, 
May, 


June, 
May, 


1949 


1950 
1949 


1949 
1950 








Feb. 10, 1950 





Title of scheme and/or 
purchasing authority 





ABROAD 
Government of Madras 
Electricity Depart - 
ment : Basin Bridge 
“B” Power Station 


Gt. Indian Peninsula 
Railway : Kalyan 
Power Station (Exten- 
sions) 


Sherkat Sehami Turbine, 
Isfahan, Iran 


Connaught Bridge: Feder- 
ation of Malaya (Crown 


Agents) 


HOME 
Mullardoch - Fasnakyle - 
Affric Project : North 
of Scotland Hydro: 

Electric Board 
Gairloch Project: North 
of Scotland Hydro- 

Electric Board 


Sloy Hydro - Electric 
Works : North of 
Scotland Hydro-Elec- 
tric Board 


Consulting engineers or | 
supervising authority | 


Merz and McLellan 
(India), and Rendel, 
Palmer and Tritton 


Ditto 


Sir Alexander Gibb and 
Partners and Merz & 
McLellan 

Coode, Vaughan - Lee, 
Frank and Gwyther, 
and Preece, Cardew 
and Rider 


Sir William Halcrow and 
Partners 


Ditto 


James Williamson and 
Partners and Ken- 
nedy and Donkin 
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Nature of scheme and notes 





POWER STATIONS (continued) 


Piling and foundation slab 


Cooling tower... ... 
Building steelwork ... 


Extension to turbine house and boiler house ; 


foundations 


Steelwork ... 


Power station, 12,000kW installed capacity and 


distribution system 


Supply and erection of steelwork ; construction 
of building and machinery foundations and cir- 


culating water system 


HYDRO-ELECTRIC WORKS 
Dams, tunnels, power station, &c. 


Power station, pipe-lines and associated works ... 


Reservoir, aqueducts, tunnels, pipe-lines 
power station (130,000kW) 


| Main 
contractors 


Simplex 
Piles (India), Ltd. 


J. C. Gammon, Ltd. 

Richardson and Crud- 
das, Ltd. 

Mangatram Construc- 
tion Co. 








; Redpath, Brown and 
Co., Ltd. 

Local contractors and 
British plant sup- 
pliers 

Redpath, Brown and 
Co., Ltd. ; Gammon 
(Malaya), Ltd., 
and Ewart and Co. 
(Civil Engineers), 
Ltd. 


Civil engineering 
works : John Coch- 
rane and Sons, Ltd. 


Duncan Logan (Con- 
tractors), Ltd., and 
Alexander Finlay 
and Co., Ltd. 

Balfour, Beatty and 
Co., Ltd. ; Edmund 
Nuttall, Sons, and 
Co., Ltd.; Sir 
Wm. Arrol and Co., 
Ltd.; Hugh Leg- 


and 


Concrete 


|Estimated 


cost 


£ 


45,000 
120,000 


13,000 


148,000 


1,200,000 








405,000 


| 


4,400,000 


150,000 


3,000,000 





gat, Ltd.; Crow- 
ley, Russell and 
Co., Ltd.; A. M.) 
Carmichael, Ltd. ;} 
English Electric| 
Co., Ltd. ; Glenfield] 
and Kennedy, Ltd.! 





| 
Date of | 
starting 


Date of 


Feb., 1948) Mar.,'1949 
| 
| 
Jan., 1948|'Dec., 1950 
Sept., 1947) Nov., 1950 
Jan., 1950} June, 1950 
July, 1949} May, 1950 


| Aug., 1948 -— 


Sept., 1948} Mar., 1951 





1950 


1950 





June, 1945 1950 
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CIVIL 


ENGINEERING CONTRACTS 





Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 





HOME 

Lussa Hydro - Electric 
Works : North of Scot- 
land Hydro - Electric 
Board 


Tummel-Garry Project, 
Stage I: North of 
Scotland Hydro-Elec- 
tric Board 


Tummel-Garry Project, 
Stage II: North of 
Scotland Hydro-Elec- 
tric Board 


Fannich Project: North 
of Scotland Hydro - 
Electric Board 


Glen Shira Project: 
North of Scotland 
Hydro-Electric Board 


Storr Lochs Project: 
North of Scotland Hy- 
dro-Electric Board 


James Williamson and 
Partners and Strain 
and Robertson 


Sir Alexander Gibb and 
Partners and Merz and 
McLellan 


Ditto 


Babtie, Shaw and Morton 
and Merz and McLellan 


Blyth and Blyth 








Nature of scheme and notes 


HYDRO-ELECTRIC WORKS (continued) 


Reservoir, aqueducts, pipe-line and power station 


(2400kW) 


Hydro-electric development, 72,000kW at Pit- 


lochry 


Hydro-electric development, 
Errochty Section 


75,000kKW - 


Hydro-electric development, 24,000kW, in Ross- 


shire 


Dams, tunnels and associated works 


Power station, dam, pipe-lines and 
works 








| 
| 


associated James 


| 
if 


John Woodrow 


Wm. 


A. 


Wm. 


| A 


. M. Carmichael 


Main 
contractors 


and 
Sons, Ltd.; Wil- 
son, Kinmond and 
Marr, Ltd.; Stew- 
arts and Lloyds, 
Ltd. ; English 
Electric Co., Ltd. 
Tawse, Ltd.; 
Cementation Co., 
Ltd.; A. M. Car- 
michael, Ltd. ; 
Glenfield and Ken. 
nedy Ltd. ; 
Wimpey and Co., 
Ltd. ; 
MacLellan, 
and Others 
M. Carmichael, 
Ltd., and Others 


Ltd., 


Tawse, Ltd.; 
Balfour, Beatty and 
Co., Ltd.; Mechans, 
Ltd.; John Bisset 
and Sons and 
Others 


Feb. 10, 1950 





Estimated 


cost 


Date of 
starting 


Date of 
completion 





£ 


300,000 


4,000,000 





rg 


P. and W.) 


7,000,000 


2,100,000 





Ltd., Edinburgh ;} 
English Electric Co. 
Ltd. ; British Elec-| 
tric Transformer} 
Co., Ltd. ; Harland} 
Engineering Co., 
Ltd. ; Glenfield| 
and Kennedy, Ltd. 


| 


| 


Miller and 
Partners, Ltd., and 
Glenfield and Ken- 
nedy, Ltd. | 


3,150,000 


250,000 





July, 1948 


June, 1946 


Autumn 
1946 


Sept., 1948 





In stage 
up to 
Sept., 1953 


1950 


Aber 
mi 
Se 
tri 

Shira 
mit 
Sec 
tric 


Owen 
Ele 


Aswal 
Sch 
tric 
Gov 


( eylor 
Sch 
ernr 





Feb. 10, 1950 


Title of scheme and/or 
purchasing authority 





HOME 
Cowal Project: North 
of Scotland Hydro- 
Electric Board 


Morar Project: North 
of Scotland Hydro- 
Electric Board 

Sloy Transmission : 
North of Scotland 
Hydro-Electric Board 

Keith-Aberdeen ‘Trans- 
mission : North of 
Scotland Hydro-Elec- 
tric Board 

Aberdeen-Dundee Trans- 
mission : North of 
Scotland Hydro-Elec- 
tric Board 

Shira-Inveruglas Trans- 
mission : North of 
Scotland Hydro-Elec- 
tric Board 

ABROAD 

Owen Falls: Uganda 

Electricity Board 


Aswan Hydro-Electric 
Scheme: Hydro-Elec- 
tric Power Dept., 
Government of Egypt 


Ceylon Hydro - Electric 
Scheme: Ceylon Gov- 
ernment 





Consulting engineers or 


supervising authority 


Crouch and Hogg and 
Merz and McLellan 


J. and A. Leslie and Reid 


Merz and McLellan 


Ditto 


Ditto 


Ditto 


Kennedy and Donkin 
and Sir Alexander Gibb 
and Partners 

Kennedy and Donkin; 
Binnie, Deacon and 
Gourley, and Gruner 
Bros. 


Preece, Cardew and Rider 
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Nature of scheme and notes 


HYDRO-ELECTRIC WORKS (continued) 
Power stations, dams, tunnels, pipe-lines, &c. 


Low-head power station, 600kW... 


Erection of main transmission lines 


Erection of main transmission lines 


Erection of main transmission lines 


Erection of main transmission lines 


Power station and dam across River Nile ... 


Temporary dam and bulk excavation 


Foundations and superstructure for power station 
Dam, tunnels, pipe-line, power station, 25,000kW 
(Stage I), and associated works 





Owen 





Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 








Crowley Russell and 
Co., Ltd.; John 
Woodrow and Sons 
(Builders), Ltd. ; 
Whatlings, Ltd.; 
Harland Engineer- 
ing Co., Ltd.; A. 
Reyrolle and Co., 
Ltd., and Bonar 
Long and Co., Ltd. 

Whatlings, Ltd., and 
Glenfield and Ken- 
nedy, Ltd. 

Balfour, Beatty and 
Co., Ltd. 


Ditto 


Riley and Neate, Ltd. 


British Insulated 
Callender’s Cables, 
Ltd. 


Falls 
struction Co 


Con- 


Société de Construc- 


tion des 
nolles, Paris 


Batig- 


Not yet placed... 

Direct labour ; 
path, Brown and 
Co., Ltd.; South 
Durham Steel and 
Iron Co., Ltd.; 
British Insulated 
Cables, Ltd., and 
B.T.H. Co., Ltd. 


Red- 


£ 
570,000 


93,000 


910,000 


689,000 


372,000 


190,000 


4,000,000 


LE. 
900,000 


LE. 


.. 14,500,000 


1,332,000 








May, 1946 


1947 


1947 


1949 


| Jan., 1948 


1950 
Sept., 1939 
(delayed 
during 
war 
period) 


1950 


May, 1949 


1950 


1950 


1950 





1953 


Dec., 1949 


Stage I 
early 1950 
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| 
Title of scheme and/or} Consulting engineers or 
i teats haning authority| angering authority 


HOME 
Birmingham Corporation; Sir William Halcrow and 
Water Department Partners 


H. Hill and 
(Manchester) 


South Staffordshire} G. Sons 
Waterworks Company: 
Blithfield Reservoir 

Huddersfield Corpora- 
tion: Digley Reservoir 

Staffordshire Potteries 
Water Board: Peck- 
forton_ Scheme 


Ditto 


Ditto 


Congleton Corporation ... Ditto 


Bedford Corporation Ditto 


Bucks Water 
Ouse Scheme 


Board :| Binnie, Deacon and 


Gourley 


Belfast City and District Ditto 
Water Commissioners : 
Mourne Mountains 


Scheme 
| 
r it | 
Biggleswade Water 


Board: Meppershall 
Scheme 





| 


| 





Nature of scheme and notes 





WATER SUPPLY 


Dam across River Claerwen 


Impounding reservoir 


| Impounding reservoir 


Trunk mains 


Bore-holes 


| . . 
Service reservoirs 


| Pumping machinery for Foxcote, 


Trunk mains and service reservoir 


Reconditioning of reservoirs ... 


Nos. 1 and 2 


pumping stations 


| Filter equipment at Foxcote... 


| Supply of spun iron pipes 


Supply of steel pipes 


Laying of approximately 11 miles of spun iron 


| Aqueduct, 


mains, 18in to 12in dia., and 13 miles of 10in 
dia. steel mains and anc illary works 

53in internal diameter and approxi- 
mately 4} miles in length, and screening 
chamber 


Intake works in Annalong Valley and tunnel to} 


Silent Valley, approximately 2} miles in length) 
and 7ft 9in by 6ft internal dimension 


| Three bore-holes, approximately 230ft deep 


| Iron removal plant ... 


nf EdmundNuttall,Sons, 
| John 


| Lehane, 





| 
Geo. 


Main 
contractors 


and Co. (London), 


Ltd. 





Mowlem and 


Co., Ltd. 

Mackenzie 
and Shand, Ltd. 

Whittaker Ellis, Ltd., 
and Geo. Wimpey 
and Co., Ltd. 

E. Timmins and Sons, 
Ltd. 

R. G. Horton (Engi-} 
neers), Ltd., and G.| 
Percy Trentham 
Ltd. 

E. Farr, Ltd. 





R. G. Horton (Engi- 
neers), Ltd. 


Sulzer Bros. (London),| 
Ltd. 

Paterson Engineering} 
Co., Ltd. 

Stanton 
Co., Ltd. 

Stewarts and Lloyds, 
Ltd. 

Bridgwater 
Ltd., Epsom 


Ironworks) 


Bros..,| 


| McLaughlin and Har- 
vey, Ltd., Belfast 


A. M. Carmichael,| 
Ltd. 


Stow and Co. 


Ltd. 





Candy Filter Co. 


Estimated 
cost 


£ 
1,500,000 


850,000 


750,000 


220,000 
365,000 


45,000 
51,000 
96,000 
47,000 


116,000 


24,000 
23,000 
48,000 
50,000 


54,000 


155,000 


200,000 


39,000 


20,000 





Feb. 10, 1950 


Date of 
starting 


1946 


1947 


1946 


1947 
1948 


1947 
1948 
1949 
1948 
1949 





July, sone 


July, 1948) 


Sept., 1948 
Sept., 1948) 


, 1949 


Jan., 1947 
Sept., 1947 


Aug., 1947 





Nov., 1948) 
| 


Date of 
completion 





Feb. 10, 1950 
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Title of scheme and/or 
purchasing authority 


HOME 
Biggleswade Water 
Board: Meppers!-all 
Scheme 


Chichester R.D.C. : 
Stoughton and District 
Water Supply 


Ebbw Vale Urban Dis- 
trict Council 


Eastbourne Waterworks 
Company 

Higham Ferrers’ and 
Rushden Water Board 


Lanarkshire Water (Addi- 
tional Requirements) 
Joint Committee : 
Daer Scheme 


Swansea Corporation 
Usk Scheme 


Taf Fechan Water Supply 


Board 
Warrington Corporation 


Coventry Corporation :| 


River Severn Scheme 


3] 


Consulting engineers or 
supervising authority 


“ere | 
Binnie, Deacon and! 
Gourley } 


Ditto 


Ditto 


Ditto 


Ditto 





| 


| 


Ditto 
Ditto 


Binnie, Deacon and) 
Gourley and Herbert! 
Lapworth Partners, 

| joint engineers 





| Construction of two booster stations; concrete- 


| Sinking 7ft diameter well approximately 250ft 
& 

| Laying approximately 12 miles of 12in to 4in dia- 
| Supply of 12in to 4in spun iron pipes ... 

| 

| Construction of impounding reservoir—earthen 
| Supply of valves, fittings, &c., for pipe-lines and 


| Construction 


| Supply of 283-204in diameter steel pipes ... 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 





WATER SUPPLY (continued) 


Reinforced concrete water tower, 102ft high, and 
containing steel tank of 300,000 gallons capacity 

Construction of pump houses, treatment plant, 
and other buildings 


covered service reservoir of 200,000 gallons 
capacity, and laying approximately 15 miles of| 
spun iron mains 

Construction of Carno and Upper Carno (Llan- 
gynidr) primary filter-houses, diversion weir 
and ancillary works 


deep, and test pumpin 


meter spun iron pipes 


dam, 135ft high and $4 mile in length (capacity 
5300 million gallons) 


headworks 
Supply of 45in—21lin diameter steel pipes 


of the Usk reservoir; earthen 
embankment, 470 yards long and 110ft high ; 
diversion tunnel; overflow channel; road 
diversions; supply tunnel 





Filtration Plant, consisting of 10 mec hanie all 
filters to deal with 6-2 million gallons. 

Construction of concrete service reservoir, o5ft| 
deep and 6 million gallons capacity 

Meriden No. 2 covered concrete service reservoir, 
25ft deep, capacity 10 million gallons 


Bredon Hill covered concrete service reservoir, 
1osft diameter, 14 million gallons, and any 





Holland and Hannen 
and Cubitts, Ltd. 
M. and F. O. Foster, 

Ltd. 
8. M. Tidy (Public 
Works), Ltd. 


Gee, Walker and 


Slater 


Geo. Stow and Co., 


Winton Hayes, Ltd. 
Staveley Coal and 


Tron Co., Ltd. 
Direct labour 


Glenfield and 
nedy, Ltd. 
Stewarts and Lloyds, 


Ken- 





Ltd. 
Richard 
Ltd. 


Stewarts and Lloyds, 
Ltd. 


Paterson Engineering, 
Ltd. 

Holland and Hannen 
and Cubitts, Ltd. 

Gilbert-Ash, Ltd. 


R. G. Horton (Engi- 
neers), Ltd. 


| 





£ 
28,000 
31,000 


31,000 


29,000 


32,000 
20,000 


24,000 


-| 1,042,000 


22,000 


1,012,000 


Costain,| 1,097,000 


422,000 
45,000 
62,000 
93,000 


75,000 





Date of 
starting 


Jan., 1949 
Oct., 1949) 


July, 1949 


Dec., 1949 


Sept., 1949 





Sept., 1947 


July, 1947] 


June, 1948) 


Nov., 1949 
Nov., 1949 
Dec., 1949 
Aug., 1949 


Nov., 1948 





May, 1949) 


Mar., 1947| 


| 


Mar., 1948 


| 


Date of 
ec ences 


June, 1949 


May, 1949 
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Title of scheme and/or 
oe hosing authority 


HOME 
Coventry 
River Severn Scheme 


Metropolitan Water 


Board 


Corporation :| Binnie, 


| 


( Yonsulting engineers or 
7 ange authority 


Deacon and) 
yourley and Herbert) 
Lapworth Partners, 


Pumping plant at Upton and Strensham, com- 


Metropolitan Water 


Board 





ENGINEERING CONTRACTS 


CIVIL 


Feb. 10, 1950 








Nature of scheme and notes 


WATER SUPPLY (continued) 


Steel pipes 


Valves and fittings ... 


Laying section of Severn Aqueduct, 27in diameter 
steel main, about 7 miles long 

Pipe laying: 27in and 30in diameter steel main, 
15 miles in length 

Pipe laying: 27in diameter steel main, 16 miles 
in length - 

Water-treatment plant at Strensham... 


prising three 130,000 g.p.h. units at each station 

First half of a filtration works at Ashford Common 

Second half of a filtration works at Ashford 
Common 

Concrete contact and balancing tank and installa- 
tion of low-lift pumps, mains and chemical 
treatment apparatus at Barnes Works 

Sinking a well at Bexley and driving headings to 
connect up to existing bore-holes Nos. 1 and 2 

Installation of bore-hole pump, contact tank, 
chemical treatment plant and construction of a 
building at Bexley 

Extension of pumping station, Fortis Green 

Construction of Sunriyside pumping station at 





Hampton Works 
Reconstruction of low-level slow sand filter beds) 
at Hampton Works | 
Experimental purification plant at Kempton Park| 


Works 


Interim{scheme of reconstruction at Lee Bridge} 


Works 


Main 
contractors 


South Durham Steel, 
Tron and Coal Co., 
Ltd. 

Glenfield and 
nedy, Ltd. 

Direct labour 


Ken- 


Butterley Company, 
Ltd. 

Thos. Bugbird 
Son, Ltd 

Candy Filter Co., Ltd. 


and 


Sulzer Bros., Ltd. 
John Mowlem and 
Co., Ltd. 

Ditto 


McLaughlin and Har- 
vey, Ltd. 


Le Grand, Sutcliff and 
Gell, Ltd. 

J. B. Edwards and 
Co. (Whyteleafe), 
Ltd. 

William Press and Son 

F. R. Hipperson and 
Sons, Ltd. 

Direct administration 


Filter Com- 

Ltd.; Pater- 
son Engineering 
Co., Ltd; J. B. 
Edwards and Co. 
(Whyteleafe), Ltd. 

F. R. Hipperson and 
Son, Ltd.; Braith- 
waite and Co., En- 
gineers, Ltd., and 
William Press and 
Son 


Candy 
pany, 





Estimated 
cost 
£ 


512,000 


24,000 
45,000 
101,000 
115,000 
50,000 
44,000 
2,287,000 
1,704,000 


197,000 


38,000 

34,25( 

47,000 
108,000 
196,000 


55,000 


260,253 





Date of 
starting 


Jan., 1947 


Jan., 1947 
Sept., 1947 
Dec., 1948 
July, 1948 
Jan., 1949 
Jan., 1949 
Sept., 1947 
Sept., 1949 


Mar., 1948 


May, 1948 


Mar., 1948 


1948 
1947 


May, 
May, 


Mar., 1947 


Feb., 1947 


Apr., 1946 





Date of 


completion 


195! 
1952 


May, 


Mar., 150 


Jan., 1950 


1950 


1950 


1950 





Feb. 10, 1950 





Title of scheme and/or 
purchasing authority 





HOME 
Metropolitan Water 
Board 


Workington Corporation: 
Winscales Scheme 





Consulting engineers or 
supervising authority 





Nature of scheme and notes 





Metropolitan Water 
Board 


Herbert Lapworth Part- 
ners 








WATER SUPPLY (continued) 


Installing ten rotary strainers and ancillary works 
at Lee Bridge 

Additional flood-prevention works in the Lee 
Valley 

54in and 48in mains, Ashford Common to Kemp- 
ton Park and Hampton Hill 


60in main, Kempton to Cricklewood; Section 
No. 1, Kempton Park to Wesley Avenue 


60in main, Kempton to Cricklewood ; Section 
No. 2, Wesley Avenue to Lyndhurst Avenue 


Improvement of supply to Enfield, Cheshunt and 
Southgate : 
Stagel... 


Stage IT... ey ee ee 
Improvement of supply to Sunbury 


Reconstruction of filter beds at Surbiton Works... 


Construction of four additional filter beds at 
Walton Works 

Winscales covered concrete service reservoir, 15ft 
deep, capacity 2 million gallons 

5 miles pumping and distribution mains (18in to 
8in diameter steel and spun iron pipes), and 
booster station 








Main 
contractors 


Glenfield and Ken- 
nedy, Ltd. 
Direct administration 
J. L. Eve Construc- 
tion Co., Ltd., and 
South Durham Steel 
and Iron Co., Ltd. 
J.B. Edwards and Co. 
(Whyteleafe), Ltd.; 
SouthDurham Steel 
and Iron Co., Ltd.; 
Victaulic Co., Ltd., 
and Head, Wright- 
son and Co., Ltd. 
"he Cementation Co., 
Ltd.; South Dur- 
ham Steel and Iron 
Co., Ltd.; Victaulic 
Co. Ltd., and Head, 
Wrightson and Co., 
Ltd. 


William 
Son 
Ditto 
J. B. Edwards and 
Co. (Whyteleafe), 
Ltd. 


Press and 


Direct administration 


John Mowlem 

Co., Ltd. 
John Laing and Son, 
Ltd. 
Wimpey and Co., 
Ltd.; A. A. Stuart 
and Sons (Glasgow), 
Ltd.; Stanton Iron- 
works Co., Ltd., 
and HorseleyBridge 
and Thos. Piggott, 
Ltd. 


G. 


and 


xix—THE ENGINEER 


Estimated 
£ 
102,000 
43,000 
495,800 


456,000 


345,000 


38,000 
18,000 
24,500 
40,000 
345,000 
110,000 





cost 





Date of 
starting 


June, 1949 
Feb., 1949 
July, 1948 


Oct., 1948 


Nov., 1949 


Mar., 1948 


Nov., 1948 
Sept., 1948 


Feb., 1947 


Oct., 1947 
Jan., 1948 


Dec., 1947 





Date of 
completion 


June, 1951 
Dec., 1950 


July, 1950 


May, 1951 


June, 1949 
Mar., 1949 
Mar., 1950 
1952 
Oct., 1950 
Apr., 1949 


1950 








Title of scheme and/or 
purchasing authority 


HOME 
Penrith R.D.C.: Bull Fell 
Scheme 


Yeovil R.D.C.: Sutton 
Bingham Scheme 


North Cumberland Water 
Board: Caldew Head 
Scheme 

Barnsley Corporation 


Burgess Hill Water Com- 
pany 


Weir Wood Water Board 
(Crawley and East 
Sussex County Coun- 
cil) 

Docking R.D.C., Norfolk 


Berwickshire Water. 
Watch Water and 
Earncleugh Schemes 


Campbeltown Water 
Morayshire C.C. 


Fife C.C.: Upper Glen- 
devon Reservoir 

Stevenage Development 
Corporation 

South Kesteven R.D.C. 





Whittlesey U.D.C. 
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Consulting engineers or 
supervising authority 


Herbert Lapworth Part- 
ners 


Ditto 
Ditto 


Ditto 


Ditto 


Ditto 


Sir Cyril Kirkpatrick and 
Partners 
J. and A. Leslie and Reid 


Ditto 
Ditto 
Ditto 

D. Balfour and Sons 


G. B. Kershaw 


Kaufman 





| 
| 


Reservoir ; 


| Concrete dam and access road ; 


CIVIL ENGINEERING CONTRACTS 





Nature of scheme and notes 


WATER SUPPLY (continued) 


Covered service reservoir and 6 miles 8in and 6in 
diameter steel mains 


Odcombe covered service reservoir, capacity 1 
million gallons, and preliminary work for 
impounding scheme 

Preliminary work for impounding scheme ... 


Five bore-holes; two pumping stations; ex- 


ploratory work 


Service reservoir; pumping station ; pipe-lines ... 





Preliminary work for impounding scheme ... 


| 


40 miles of water main; pumping station; reser-| 
voir and water tower | 
Watch Water Reservoir, 500mg; mechanical| 
filters; tanks and mains from 2lin diameter | 


Reservoir and mechanical filters and piping 
filters; piping and tanks; first 
contract : supply of pipes 

first contract : 
access road 


Bore-holes 


37 miles mains, 9in to 3in, and booster stations 


| 7 miles mains, 12in to 4in, reservoir and booster} 


station 
25 miles mains, 4in and 3in, pumping station 
and reservoir 


Main 
contractors 


Lane Bros., direct la- 
bour, and Stewarts 
and Lloyds, Ltd. 

D. Singleton and Son; 
LeGrand, Sutcliff 
and Gell, Ltd. 

The Cementation 
Company, Ltd., and 
direct labour 





The Cementation 
Company, Ltd.; W. 
H. Allen, Sons and 
Co., Ltd., and John} 
Radcliffe and Sons} 

The Pulsometer Engi-| 
neering Company,| 
Ltd. ; Saunders, 
(Contractors), Ltd., 
and Staveley Coal 
and Iron Co., Ltd.| 


| LeGrand, Sutcliff and 


Gell, Ltd. 


| 
| 
| 
F. W. Shanks, = 


Baillie and Sons, | 
Ltd.; W. P. Me- 
Namara, Ltd., and 
Permutit Co., Ltd. 


R. 


..| Whatlings, Lt4. 


Cochranes, Ltd. 
John Best, Ltd. 


Geo. Stow and Co., 
Ltd. 
Stamford 
tion, Ltd. 
Edward Thompson, 
Ltd. 
Stamford 


tion, Ltd. 


Construc-} 


Construc- 


Feb. 


10, 1950 





Estimated 
cost 


£ 


35,000 


20,000 


25,000 


35,000 


200,000 


1,065,000 


104,000 
800,000 
938,000 
25,500 
112,000 
40,000 


53,000 


Date of 
starting 


June, 1947 


Sept., 1948 


1947 


1947 


Sept., 1948 





| Oct., 1948) 
Mar., 1949 
Oct., 1949 
June, 1949 
| Dec., 1947 
Dec., 1948 


Apr., 1949 








Date of 
completion 


Apr., 1949 


Nov., 1949 


1949 


1950 


1950 


May, 1950 
May, 1950 


Sept., 1950 





Feb. 10, 1950 
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Title of scheme and/or 
purchasing authority 





HOME 
Norman Cross R.D.C. ... 


Dearne Valley Water 
Board: Water Soften- 
ing Plant 


Matlock U.D.C. : Water- 
works Contracts 


Poaka Beck Filters: 
Barrow - in - Furness 
C.B. 

Water Supply Scheme: 
Dunmow R.D.C. 

New Waterworks: 
Hemel Hempstead 
Corporation | 


New Waterworks : North- 
allerton and District 
Water Board 

New Waterworks : North- 
West Sussex Joint 
Water Board 

Steel, Peech and Tozer ... 


Rawmarsh Urban Dis- 
trict Council 
Regional Water Schemes 


for Brixworth R.D.C. 


Consulting engineers or 
supervising authority 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 


Date of 
starting 








G. B. Kershaw and 
Kaufman 
W. H. Radford and Son 


Ditto 


Edward Sandeman, Ken- 
nard and Partners 


Ditto 


Ditto 


Ditto 


Ditto 


Husband and Co. ... 


Ditto 


Pick, Everard, Keay and 
Gimson 








WATER SUPPLY (continued) 
11 miles of mains, 4in and 3in, and storage tanks 


550,000 gallons pressed steel tank 


Water softening plant 

Filtration plant 

Constructional works ... «2.0.2. 20. 208 ose 

Headings, &c., for water supply at Matlock Moor, 
70,000 gallons r.c. reservoir 


Bonsall water supply:  6in, 5in and 4in mains 
and r.c. reservoir of 100,000 gallons 


Rapid gravity treatment and filtration plant, 
4 m.g.d. capacity 


25 miles of pipe-lines, 3in to 9in diameter 


Well and bore-holes in chalk; 5 miles of 6in to 
12in pipe-lines 


Service reservoir, 3 millon gallons capacity 
Impounding reservoir and pressure filtration 
plant 


15 miles 9in diameter pipe-lines and service reser- 

voir, 1 million gallons capacity 
Pumping and purification plant; capacity 
24 m.g.d. from River Don 


Service reservoir to withstand mining subsi- 


dence ; capacity 500,000 gallons 

50 miles of water main, 10in to 3in diameter, with 
r.c. service reservoirs, collecting tanks and 
pumping stations 





F. W. Shanks, Ltd. ... 


Horseley Bridge 
and Thomas Pig- 
gott, Ltd. 

The Candy Filter 
Co., Ltd. 

Ditto 


T. H. Watford Ltd. 

The Attenborough 
Reinforced Con- 
crete Co., Ltd. 

P. P. Taylor (Don- 
caster), Ltd. 


Candy Filter Co., 
and Stewart and 
Partners 

Delaney and Brennan 


George Stow and Co., 
A. Waddington and 
Son, and John 
Mowlem, Ltd. 

Wm. Old, Ltd. ... 

Stewart and Partners 
and United Filters 
and Eng., Ltd. 

Lavender, McMillan 
Ltd., and J. W. 
Ellingham, Ltd. 

George Longden and 
Son, Ltd. and 
The Permutit Co., 
Ltd. 

Christiani 
sen, Ltd. 

Kottler and Heron,} 
Ltd., 
and W. Mulcaster 





and Niel- 





and Co.,  Ltd., 


£ 


26,000 


20,000 


21,500 


55,000 


50,000 


61,000 


43,000 
184,000 


90,000 


200,000 


28,000 
150,000 





Jan., 1948 


Aug., 1948 


Oct., 1949 





Nov., 1949 
1946 
1948 


1947 


1950 
1949 


1949 
Oct., 1948 


Oct., 1949 


Apr., 1948 





Date of 
completion 


June, 1950 


1951 
1951 


| 1951 
| 
| Feb., 1950 


June, 1950 
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Title of scheme and/or 
purchasing authority 


HOME 
Regional Water Schemes 
for St. Neots R.D.C. 
Regional Water Schemes 
for Oundle and Thraps- 
ton R.D.C. 


Water Schemes for 


Daventry R.D.C. 


St. Ives R.D.C. 


Towcester R.D.C. ... 


Central Regional Water 
Scheme: Haverford- 
west R.D.C. 

Midhurst Water : 
hurst R.D.C. 


Mid- 


Quolie Reservoir: Bally-| 


mena Corporation 

Burgh of Grangemouth : 
Augmentation of water 
supply 


Burgh of Stornoway : 
Water Supply 
Walsingham R.D.C. 


West- 
(North 


Warminster and 
bury R.D.C. 
East Area) 


Depwade R.D.C. : 
ional Water 


Reg- 








Consulting engineers or 
supervising authority 


Pick, Everard, Keay and 
Gimson 
Ditto 


Howard Humphreys and 
Sons 
Ditto 


John Taylor and Sons 


Ditto 


Ditto 





Babtie, Shaw and Morton) 


A. P. I. Cotterell and Son 


Ditto 





Nature of scheme and notes 


WATER SUPPLY (continued) 


30 miles of water main, 6in to 3in diameter, with 
r.c. service reservoirs and pumping stations 

28 miles of water main, 6in to 3in diameter, with 
wells &c. 


114 miles of water main with pumping stations, 
service reservoirs, &c. 


Mains and reservoir 
Mains 
Mains 


Reservoir and water mains 


Pumping stations, r.c. reservoirs and mains for 
Rogateand Lodsworth Areas 
Impounding reservoir of 50 million gallons... 


Water main, steel and spun iron, 27in and 30in 
diameter, 74 miles 





Water treatment works, buildings and storage 
tanks 


Supply spun iron pipes, 12in to 3in 


25 miles water mains, 6in to 2in ... 


Mains and water towers 








Main 
contractors 


F. W. Shanks, Ltd., 
Hunstanton 
Singfield Construc- 
tions, Ltd., St. Ives, 
Hunts, and  E. 
J. Edwards, Litd., 
Norwich 
Lowe and Son, 
Ltd., Burton-on- 
Trent, and White- 
house (Mitchel- 
dean), Ltd., Glos. 
Stamford Construc- 
tion Company Ltd. 
Stanton Ironworks ... 
Fred. Pickington and 
J. B. Hill, Betts 
and Faulkner Ltd. 
Davies, Middleton 
and Davies, Ltd. 


so 


Bridgwater Bros.,Ltd. 
Grainger Bros., Ltd. 


Whatlings, Ltd. ; 
Stanton Ironworks 
Co., Ltd., and Glen- 
field and Kennedy,; 
Ltd. 

H. M. Murray and 
Co., and Jas. Ritchie 
(Builders),Ltd., and 
Bell Bros. 

Stanton Tronworks 
Co., Ltd. 

W. E. Chivers 
Sons, Ltd., De- 
vizes, and Coch- 
ranes (Middlesbro’), 
Ltd. 

Various 


and 


Feb. 


10, 1950 





Estimated 


cost 


£ 
55,000 


74,000 


24,000 
42,540 
31,484 


145,000 


120,000 
75,000 


180,000 


80,000 


39,000 


59,000 


86,000 





Date of 
starting 


Sept., 1946 


Jan., 1949 


Sept., 1948 


Dec., 1947 
1949 
1949 


Nov., 1948 


Feb., 1946 
June, 1942 


Aug., 1949 








1949 


June, 1949 


Sept., 1946 


Date of 
completion 


Jan., 1949 


Dec., 1949 
July, 1949 








Feb. 10, 1950 
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Title of scheme and/or 
purchasing authority 


HOME 
Wayland R.D.C. 


Rugby R.D.C, 


Warwick R.D.C. 


ABROAD 
Anglo-Iranian Oil Com- 
pany, Ltd. 
Saudi Arabian 

ment 
Trinidad Government ... 


Govern- 


Nairobi 


Municipality of Tehran, 
Tran 

Shiraz Water Supply Co., 
Shiraz, Iran 

Government of ,Tangan- 
yika 

Bore-holes in Chad Basin, 
Nigeria ; Government 
of Nigeria 





HOME | 
Valley Sewerage} 
Board | 


Colne 


Consulting engineers or 
supervising authority 


A. P. I. Cotterell and Son 


J.D. and D. M. Watson 


Ditto 


Ditto 
D. Balfour and Sons 


Howard Humphreys and 
Sons 


Ditto 


Sir Alexander Gibb and 
Partners 
Ditto 
Ditto 


Crown Agents 


Sandford Fawcett and 
Partners 





Nature of scheme and notes 


WATER SUPPLY (continued) 
Supply spun iron pipes, 9in to 3in 
Water supply ... 


Water supply ... 


Water supply ... 


Purification plant ; pumping stations ; mains and 
bulk storage tanks at Abadan 

Pipe line, 60 miles, and reservoir 

Caura treatment plant ... 

Tobago dam 

Tobago treatment plant... 

Ruiru dam 

Pipe line, 18 miles ... 

Piped water supply to city of Tehran 

Piped water supply to town of Shiraz 

First stage ef piped water supply to town of 
Dar-es-Salaam 

Deepening one existing and drilling two new bore- 


holes 


DRAINAGE AND SEWAGE WORKS 


Completion of seven sedimentation and storm 
water tanks and eight aeration tanks 

Main pumping station bse Hontupr aed) see lam 

Completion of power house, fuel oil store, &c. ... 

Sludge pumping station, twelve final settlement 
tanks, 4 sludge digestion tanks, channels, &c. 





Main 
contractors 


Staveley Coal and 
Iron Co., Ltd. 

Roads and Sewers, 
Ltd. 

United Kingdom Con- 
struction and Engi- 
neering, Ltd. 

J. R. E. Taylor, Ltd. 


Direct labour ... 


Misr Concrete De- 

velopment Co. 

a eae 
Ditto 


Direct labour; The 
Candy Filter Co. 
W. and C. French, 
Ltd. 
Ditto 


Not yet settled 
Local contractors ... 
Not yet settled 


Richardson, Timmins 
and Co., Ltd. 


John Howard and 
Co., Ltd. 
Ditto 
Percy Trentham 
and Co., Ltd. 
Hussey, Egan 


G. 


and 


-|1,000,000 


.- {6,000,000 


Estimated 
cost 


£ 
43,000 
19,000 
13,000 


27,000 


400,000 
80,000 
170,000 
23,000 
300,000 


184,000 


400,000 
250,000 


120,000 


124,000 


63,000 
65,000 


315,000 





Pickmere, Ltd. 





Date of 
starting 


1949 


Sept., 1947 


Nov., 1948 
Dec., 1946 


1945 
Dec., 1948 
1949 
June, 1948 
early 1950 
Nov., 1948 


Nov., 1946 


Aug., 1946 
June, 1946 


May, 1946 





Date of 
completion 


Feb., 1951 
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Title of scheme and/or 
purchasing authority | supervising authority 





HOME 
Colne Valley Sewerage 
Board 


Sandford Fawcett and 
Partners 








Birkenhead Corporation : Ditto 
Contract No. | | 

Audenshaw U.D.C. ...| G. B. Kershaw and Kauf- 
| man 


Bebington Corporation.. | 


Denton U.D.C. 


Consulting engineers or 


| Sewers : 


| Sewers: 8230 yards of 36in to 





_|___ and rising mains 
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l 
Nature of scheme and notes 


DRAINAGE AND SEWAGE WORKS (continued) | 


Sewers: 1800 yards of 72in diameter precast con- 
crete segment tunnel, Gunite lined ; manholes 
1460 yards of 72in and 60in dia.;} 
1000 yards of 2lin to 12in dia.; manholes| 
Sewers: 2300 yards of 36in to 2lin diameter ;| 
manholes ; 1000 yards of 16in diameter pump-| 
ing main; pumping station | 
Pumping mains: 3 miles of 48in dia., in steel ;| 
90ft span pipe bridge, 20ft wide over canal) 
Sewers: 4200 yards of 66in and 63in diameter,| 
manholes 
Sludge treatment 
handling plant 
Power-house machinery ... 


building, wharf and coal-| 


Cables and cable-laying, distribution, switch and| 
fuse gear 


Sewage pumping plant (four contracts) 

Sludge drying and handling equipment 
Administration and maintenance buildings... 
Sewers: 6080 yards of 36in to 24in, 2230 yards of 


15in to 9in 


7; 


27in 

Sewers : 5600 yards of 60in to 45in 

Sewers: 5500 yards of 54in to 9in 

24 miles of sewers, 9in to 39in 

2} miles of sewers, 9in to 48in, pumping station 
and rising main 

4% miles of sewers, 15in to 78in 

33in diameter outfall (oil dock diversion) ... 

8ft diameter sewer ; storage tanks ; 8ft diameter 


outfall to H.W.M. and 48in outfall to L.W.M. 
4} miles of sewers, 7in to 45in ; pumping station 











| Dorr Oliver Company, 


| Howard Farrow, Ltd. 


Feb. 10, 1950 





Estimated 
cost 


Main 
contractors 


A. Waddington and 
Son, Ltd. 


Ditto 


W. and C. 
Ltd. 


French, 





Ditto 125,000 


A. Waddington ‘ddl 344,750 
Son, Ltd. 

W. and C. 
Ltd. 

National Gas and Oil 
Engine Co., Ltd. 

British Insulated 
Callender’s Cables, 
Ltd, 

Hathorn, Davey and 
Co., Ltd. 


Frinch| 118,209 
139,000 


31,476 


69,734 


228,000 
Ltd. 
W. C. French, Ltd....| 107,000 


Howard Farrow, Ltd.| 143,147 


Braithwaite and Co.,| 298,522 
Engineers, Ltd. 
454,466 





Gough Cooper and} 132,299 
Co., Ltd. | 
C. V. Buchan and Co., 
Ltd. 
Neodox, Ltd. ..| 122,000 
} 
John McGeoch and} 205,000 
Sons, Ltd. | 
Ditto 


88,000 


22,000 
} 


| 


C. V. Buchan and Co.,| 318,000 
Ltd. 





| Nov., 1949 


| May, 1949 





G. Dew and Co., Ltd. 


93,000 


Date of 
starting 


Date of 
completion 


Nov., 1946 


Jan., 1947 


May, 1947} 1949 


Dec., 1946 1949 


Oct., 1948 
Jan., 1949 
Dec., 1945 


1949 


May, 1940) 


Oct., 1948 


Aug., 1949 
Aug., 1949 
Aug., 1949 


Aug., 1946) Feb., 1949 





July, 1947) June, 1950 
Nov., 1946) Oct., 1949 
Nov., 1949} May, 1950 

1950 





Aug., 1946) Feb., 1950 





Feb. 10, 1950 


Title of scheme and/or | 
purchasing authority 


edi | 


HOME 
Denton U.D.C. 


| 


Hale U.D.C. ... 


Hazel Grove and Bram- 
hall U.D.C. | 
Swinton and Pendlebury, 
Corporation 


Norman Cross R.D.C. 





Old Fletton U.D.C. 
South Kesteven R.D.C.| 
Whittlesey U.D.C. 


Wilmslow U.D.C. ... 


Luton Borough Council) J.D. and D.M 


City of Peterborough 


Dunmow R.D.C. 
Middlesex County Coun- 
Sodbury R.D.C, 

Rugby R.D.C. 


CIVIL ENGINEERING CONTRACTS 
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Consulting engineers or 


man 


| supervising authority 


..| G. B. Kershaw and Kauf- 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


. Watson 


Ditto 


Ditto 
Ditto 
Ditto 


Ditto 











Nature of scheme and notes 





DRAINAGE AND SEWAGE WORKS (continued) 


24 miles of sewers, 7in to 36in, and extensions to 
treatment works 

5% miles of sewers, 9in to 45in, pumping station 
and rising main 

43 miles of sewers, 9in to 21lin 


24 miles of sewers, 9in to 27in, and new treatment 
works 

114 miles of sewers, 7in to 18in, five pumping 
stations and rising mains 

1% miles of sewers, 9in to 36in, two pumping 
stations and extensions to treatment works 

3} miles of sewers, 7in and 9in, three pumping 
stations and extensions to treatment works 


| 54 miles sewers, 7in to 12in, two pumping stations 


and rising mains 
14 miles of steel sewers, 9in to 30in 


Additional sludge disposal plant and settling 
tanks 


Micro-strainer plant 


Rapid gravity filter plant 


| Civil engineering work ; rapid gravity filter plant 


Sewers 6in to 39in ... 


| Sewage disposal works ... 


Sewerage and sewage disposal 


East Middlesex Main Drainage: stormwater 
tanks 


Sewerage and sewage disposal works ... 


Sewerage ... 





Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 





John McGeoch and 
Sons, Ltd. 

Yarwood’s 
cham), Ltd. 

Wm. Eaves and Co., 
Ltd. 

Neodox Ltd. 


(Altrin- 


Hadsphaltic Con - 
struction Co., Ltd. 





Hussey, Egan 
Pickmere, Ltd. 
Hadsphaltic Con - 
struction Co., Ltd. 
Rose and Sons, Ltd. 
Yarwood’s  (Altrin- 
cham), Ltd. 


Candy Filter Co.; 
Glenfield and Ken- 
nedy, Ltd. ; W. 
K. Porteous, Ltd. ; 
H. C. Janes, Ltd. 

Glenfield and Ken- 
nedy, Ltd. 

Candy Filter Co., Ltd. 


J. B. Marr, Ltd., and 
H. C. Janes, Ltd. 

Kottler and Heron, 
Ltd. 

Holland and Hannen 
and Cubitts, Ltd. 


..| Campbell and McGill. 


Ltd. 

W. and C. French, 
Ltd. 

W. A. Dawson, Ltd. 


Alfred Robinson, Ltd. 


and 


£ 
167,000 
141,000 
45,000 
142,000 
114,000 


Dec., 1947 
Dec., 1947 
June, 1947 


Mar., 1947 





1950 
1950 





87,000 


68,000 | 
62,000 | 


107,000 | 


30,000 


10,680 
14,350 
18,800 
130,000 


317,000 | 


21,000 
181,000 
127,000 

45,000 





1950 
1950 


1950 


Apr., 1946) 





| Nov., 1946 


| 
June, 1948 


Apr., 1948 








Sept., 1950 
Aug., 1950 
Feb., 1950 
Aug., 1950 
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Feb. 


10, 1950 





Title of scheme and/or 
purchasing authority 


Consulting engineers or | 


supervising authority 





HOME 
Borough of Caernarvon 


Wantage and Grove 


Wokingham 


Richmond 


Newbury... 


Havant and Waterloo 


U.D.C. 
Letchworth 
Ruisli 


U.D.C 
Chigwell U.D.C. 


p-Northwood 


Witney R.D.C. 


Rimrose Brook Drainage 
Scheme : Rimrose} 
Brook Joint Sewerage 
Board 

East Hull Main Drain- 
age: Hull Corporation 

Eastern Valleys Drain- 
age: Eastern Valleys 
(Mon.) Joint Sewerage 
Board and Others 

Crawley Drainage : Craw- 
ley Development Cor- 
poration 





J. D. and D. M. Watson 
Howard Humphreys and 


Sons 
Ditto 


Ditto 


Ditto 


John Taylor and Sons 





Nature of scheme and notes 


DRAINAGE AND SEWAGE WORKS (continued) 

Sewerage ... 

9 miles sewers, 6in to 24in ; treatment works 

Sonning and Earley: 8milessewers; treatment 
works 

Wargrave and Twyford : 
stations, treatment works 


Reconstruction and extension of sewage disposal 
works 


sewers, pumping 


Reconstruction of sewage disposal works 

Trunk sewers ... 

Sewage disposal works 

Extensions sewage disposal works 

Eastcote relief sewers 

Luxborough sewage works : extensions 
Luxborough sewage works: doubling capacity 


Main drainage of Burford and Fulbrook 





Ditto 


Ditto 


Ditto 


| 
| 
| 


| Main sewers 


| Sewerage and sewage treatment works of New 


Main sewer in Avon Llwyd Valley and subsidiary 
sewers 


Town 


Main 
contractors 


Howard Farrow, Ltd. 


Miller 
Ltd. 
French, 


James and 
Partners, 

W. and C, 
Ltd. 


Ditto 


Balfour, Beatty and 
Co., Ltd. ; Ha- 
thorn Davey ; Har- 
land and Wolff 

A. E. Farr 


A. Streeter and Co., 
Ltd. 
Campbell and Mac- 


Gill 
Not yet settled... 


John Cochrane... 
W. and C., 


Ltd. 
Ditto 


French, 


The Tilbury Con- 





Sewers up to 10ft dia. and outfall to River Mersey | 


..| Earth 





struction Co., Ltd 
Norwest Construction 
Co., Ltd. 


and General 
Contracts, Ltd. 

Paterson and Dickin- 
son ; 
Bros., 
liam Bowers, 

Gilbert Ash, Ltd. ; 
Howard Farrow, 
Ltd., and Cementa- 
tion Co., Ltd. 


Wil- 
Ltd. 


Ltd. ; 


Willment| 





70,000 
80,000 
130,000 


500,000 


53,757 


170,850 


331,200 


141,000 
70,000 
25,000 
70,000 
25,000 


750,000 


420,000 


320,000 


210,000 





Date of 
starting 


Dec., 1946 
Aug., 1946 
Sept., 1948 


Dec., 1947 


Jan., 1950 
Nov., 1949 
Nov., 1949 
1950 
Oct., 1948 
Feb., 1949 
Dec., 1949 
Sept., 1949 


Oct., 1946 





Sept., 1947) 


Apr., 1949) 


Apr., 1949 


| 
| 


Date of 
completion 


Aug., 1949) 
Apr., 1949 


Sept 











Feb. 10, 1950 


Title of scheme and/or 
purchasing authority 


HOME 
Sankey Brook Drainage : 
Warrington Corpora- 
tion 
Folkestone 
Folkestone 
tion 
Whitehill Drainage 
Alton R.D.C. 
Dovercourt Drainage : 
Harwich Corporation 
Ramsbury Drainage : 
Marlborough and 
Ramsbury R.D.C. 
Midhurst Drainage : 
Midhurst R.D.C. 


Drainage 
Corpora- 


Southern Outfall Works, 
Crossness, 8.E.2 
Northern Outfall Works, 
Beckton, E.6. 
Southern High Level 
Sewer No. 1 : Frog- 
more Storm Relief 
Sewer ; Extension to 
Southfields 
Wortley Rural 
Council 


District 


Stocksbridge Rural Dis- 
trict Council 


Corporation of Greenock : 
Kip Valley Drainage 
Burgh of Stornoway : 
Drainage 

Royal Burgh of Dumbar- 
ton: West Drainage 

Corporation of Chatham : 
Southern Area Sewer- 
age Extensions 

Matlock U.D.C.; Bonsall 
Area Sewerage Con- 
tract 





Consulting engineers or 
supervising authority 


John Taylor and Sons ... 
Ditto 


Ditto 
Ditto 


Ditto 
Ditto 


London County Council 


Ditto 


Ditto 


Husband and Co. 
Ditto 


Babtie, Shaw and Morton 
Ditto 
Ditto 


W. H. Radford and Son 


Ditto 


CIVIL ENGINEERING CONTRACTS 





Nature of scheme and notes 
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Main 
contractor 


Estimated 
cost 


Date of 
starting 


Date of 
completion 








DRAINAGE AND SEWAGE WORKS (continued) 


Main sewer for several authorities in Sankey 
Valley 


Sewers and sea outfall 


Sewers 
Sewers and sewage treatment works ... 


Sewers, pumping station and treatment works ... 
Drainage of Harting and Cocking 


Provision of increased pumping power and 
ancillary works 

Conversion of an old reservoir to digestion 
compartments ; provision for collecting gas ; 
construction of sludge pump house 

1420 yards of 5ft 6in dia. sewer . dis 


Roads and sewers for housing scheme 
Roads and sewers for housing schemes 


R.C. sewers, 18in to 30in dia., sea outfall and 
tunnel 

36in dia. intercepting pipes and sea outfall sewer 

Sewers 6in to 30in; 5000 yards treatment works 
and sea outfall 

7} miles sewers, 9in to 36in diameter ... 


3? miles 12in, 9in and 7in sewers, &c.... 





Hodgson Bros. 


Kirk and Kirk, Ltd., 
and Campbell and 
McGill 

Kirk and Kirk, Ltd. 


Campbell and McGill, 
Ltd. 

Hadsphaltic Construc- 
tion Co., Ltd. 


Cementation Co.,Ltd., 
and Willment Bros., 
Ltd 


Galbraith Bros., Ltd. 


Crowley, Russell and 
Co., Ltd 


Paterson and Dickin- 
son, L 


J. F. Finnegan and 


Co. (Sheffield), Ltd. 


Ditto 


Crowley, Russell and 
Co., Ltd. 

A. A. Stuart and Co., 
Ltd. 

Geo. Wimpey and 

Ltd 


os : 
Mears Bros. (Contrac- 
tors), Ltd. 


P. P. Taylor (Don- 
caster), Ltd. 


50,000 


30,000 


160,000 
46,000 
40,000 

160,000 


40,500 








Apr., 1949 


Sept., 1949 


Sept., 1949 
Nov., 1947 
Oct., 1948 


1948-49 


Apr., 1948 
May, 1949 


Nov., 1949 


1949 


1949 


Aug., 1947 
1950 
Jan., 1949 
May, 1949 


July, 1949 





Dec., 1949 


Feb., 1950 
Feb., 1951 


May, 1951 


1950 


1950 


Dec., 1949 
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Title of scheme and/or Consulting engineers or Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority | contractors cost starting | completion 

















| 
| | DRAINAGE AND SEWAGE WORKS (continued) 


HOME ‘ 
Thurrock U.D.C.: Sewer-| W. H. Radford and Son} No. Rl: pumping machinery ... ... ......| Gwynnes Pumps,Ltd.| 17,000 
age Contracts 
No. R2: sewage pumping station ...... ...| Daniel T. Jackson,} 28,000 
Ltd. 
No. R3: supply of iron pipes... ...... ...| The Stanton [Iron-} 40,000 
works Co., Ltd., 
and Cochranes 
(Middlesbro’) Foun- 
dry, Ltd. 


No. R4: sewer, 4000 yards, 42in and 36in ...| W. and C. French,| 140,000 | Dec., 1948 
Ltd. 
No. R5: 24in diameter pressure pipe-lines in cast Ditto 33,000 | May, 1949 

oe : iron, 8230 yards 
Billingham U.D.C...._ ...| D. Balfour and Sons ...| Outfall sewerage and sewage disposal works’ ...| Geo. Wimpey andCo.,| 55,500 | July, 1948 
| Ltd. 
Borough of Kettering ... - Ditto | Main sewerage and sewage disposal works... ...| Adam Eastwood and! 93,000 | Sept., 1947 
| Sons, Ltd. 
Wycombe R.D.C....  ... Ditto | Surface water drainage, main sewerage and sewage| John Mowlem and| 39,000 | Feb., 1949 
cs disposal works and extensions Co., Ltd. 
Winslow R.D.C. ... ‘ Ditto Sewerage and sewage disposal ... ... ... ...| Adam Eastwood and! 87,000 | July, 1949 
Sons, Ltd. 
Aycliffe Development| Ditto | Outfall sewerage and surface water drainage ...| Delahope, Ltd. ..-| 67,000 | Jan., 1949 
Corporation 
Bognor Regis U.D.C. ...| Ditto Sewerage and surface water drainage... ... ...| Campbell and McGill,| 30,000 | July, 1947 
| Ltd. 
Barnard Castle R.D.C....| Ditto Staindrop sewerage and sewage disposal ... ...| Delahope, Ltd. ..-| 30,500 | Jan., 1949 





Boldon U.D.C. ... ...| Ditto Main sewerage and surface water drainage... ...| W. Moss and Sons,| 68,500 | July, 1949 


Ltd. 
| Ditto | Sewage disposal works ... ... ... ... ... ...| Ed. Thompson, Ltd.| 44,000 1950 





Stevenage U.D.C.... ...| 

Crook and Willington Ditto Willington sewerage, sewage disposal and surface| Tarslag, Ltd.J’... ...| 88,500 | July, 1949 
U.D.C. water drainage } 

Easington R.D.C.... ...| Ditto Culverting of Wingate Beck... ... ... ... ...| E. Henderson andj 20,000 | June, 1948 

Son, Ltd. 

Stanley U.D.C. ... ... Ditto : | Main sewerage and sewage disposal ... ... ...| F. M. Willers and Co.,} 200,000 | June, 1948 

Ltd. 

Craghead sewerage and sewage disposal ... ...| W. Birch and Sons,} 38,000 | July, 1947 

| Ltd. 

Stokesley R.D.C. ... ... Sewerage and sewage disposal ... ... ... ...| A. Robinson (Con-| 48,500 | July, 1949 

tractors), Ltd. 

















Feb. 10, 1950 





Title of scheme and/cr 
purchasing authority 


HOME 
Sewerage Schemes: Ket- 
tering R.D.C. 


Sewerage and Sewage Dis-| 


posal: Billesdon R.D.C. 

Sewerage Schemes : 
Market Bosworth 
R.D.C. 


Sewerage and Sewage 
Disposal: Ashby-de- 
la-Zouch U.D.C. 

Sewerage and Sewage 
Disposal: Towcester 
R.D.C. 

Sewerage 
Disposal : 
R.D.C. 

Sewerage 
Daventry R.D.C. 


Bideford Main Drainage : 
Bideford Corporation 
Frindsbury Extra Sewer- 
age; Strood R.D.C. 
Sturry and District Main) 
Drainage : Bridge-| 
Blean R.D.C, 
Hawick ... ... 


Bonny Water Purifice- 
tion 

Bo’ness Drainage .. 

Hambledon R. D.C.: 
Chiddingfold Sewerage 

Ewhurst Sewerage 


Wells-next-the-Sea 


and Sewage) 
Deben| 


Schemes :| 


CIVIL ENGINEERING CONTRACTS 





Consulting engineers or 
supervising suthorit y 


Pick, Everard, Keay and 
|  Gimson 


| 
Ditto 


Ditto 


Ditto 





Ditto 
Ditto 
Ditto 
| 
| F. W. 8. Stanton ... 


| Ditto 


Ditto 


: J. and A. Leslie and Reid 


| Ditto 


| Ditto 

A. P. I. Cotterell and Son 
Ditto 

| 
Ditto 








Nature of scheme and notes 





DRAINAGE AND SEWAGE WORKS (continued) 


12 miles of sewers, 15in to 6in ; pumping stations 
and disposal works 


miles of sewers, 15in to 6in; pumping station) 


and disposal works 
miles of sewers, 12in to 6in; sewage disposal 
works 


miles of sewers, 12in to 6in ; disposal works... 


4 miles of sewers, 12in to 6in; disposal works... 


34 miles of sewers, 12in to 6in ; pumping station 
and disposal works 


15 miles of sewers, 15in to 6in ; disposal works... 


..| 14 miles sewers, 9in to 39in, and outfall 


| 7 miles sewers, 6in to 15in, pumping stations, 


treatment works and outfall 


| 5} miles sewers, 7in to 15in, treatment works and 


outfall 


Sewage purification works 


Sewers, 9in to 27in ... 


Sewers, 33in to 9in .. 
5 miles sewers, and sewage disposal works . 


6 miles sewers and extension of sewage disposal 
works 
7 miles sewers and sewage disposal works ... 


xxix—THE 


ENGINEER 





Main 
contractors 


J. B. Hill, Ltd, 


and A. W. Ambery 


a B. Teh: Ltd, 
Orton 
Ltd. 
and A. F. 
Co. 
Orton 
Ltd. 


and Dalby,| 
Carr and 


and Dalby, 


Adam Eastwood and 
Son, Ltd. 


| 


C. Williamson and 


Co., Ltd. 


Kottler and Heron, 
Ltd. 
and Bosworth and 
Wakeford, Led.,| 
} 





Richard Costain, Ltd. 


Walter Smith (Public; 
Works), Ltd. 
J. W. Ellingham, Ltd.| 





Struthers and Denny, | 
Ltd.; Thatcher 
Lucas and Co. 

| A. Somerville and Co., 
me FM 
| John McLeod, Ltd.... 

A. Streeter and Co.,| 
Ltd., 

R. Holford and Co..,| 

Ltd., 

Maclean, | 

| 


3 M. 
| 


Estimated 


cost 


£ 


85,000 


36,000 | 


32,000 


27,000 


29,000 


36,000 


70,000 


47 000 | 
66,000 


73,000 


47,000 


42,000 


38,000 
61,000 


43,000 
46,000 


| Mar., 


fi 
| 
| 


| June, 1948 


| June, 1947 


| 


| 


| 


| 


| June, on 


| 


| 


| 
| June, 1947 





Date of 
starti ing 


Date of 
completion 


: eae 
| 
1949} 


Mar., 1949] 


, 1949 


July, 1948 


June, 1948 





| May, 1948! 


Oct., 1948] 


Sept., 1949 


Dec., 
July, 


1949 
1949 


Aug., 1949 


Mar., 1949 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 





Neyland Sewerage 
U.D.C. 

Pewsey R.D.C. : Ludgers- 
hall Sewerage 

Hebburn Main 
Sewer : 
U.D.C. 

Castleside Trading Es- 
tate N.E. Trading 
Estates, Ltd. 

Skelton Trading Estate : 
N.E. Trading Estates, 
Ltd. 

Roseberry 
opment Scheme : 
lingham U.D.C. 

Congleton R.D.C. ... 


Outfall 
Hebburn 


Road Devel- 
Bil- 


Ampthill R.D.C. 


ABROAD 
Nairobi Municipality 


Colony of St. Lucia Co- 
lonial Development 
Corporation 

Anglo - Iranian Oil Com- 
pany, Ltd. 


HOME 
London Transport Exe- 
cutive 


Liverpool Street—Shen- 
field Electrification 





A. P. T. Cotterell and Son 
Ditto 


E. G. Lediard 


Ditto 


Ditto 


Ditto 


Binnie, Deacon 


Gourley 
Ditto 


anc 


Howard Humphreys and| 
Sons 
Ditto 


J. D. and D. M. Watson 


London Transport Exe- 
cutive 
Mott, Hay and Anderson} 


B.R., Eastern Region : 
J. I. Campbell and 
L.C.C. 


Concrete road works, sewers and surface water 





B.R., Eastern 
J. I. Campbell 


Region : 





| 


| Site earthworks and under-drainage, 


CIVIL 


ENGINEERING CONTRACTS 





Nature of scheme and notes 


DRAINAGE AND SEWAGE WORKS (continued) 


54 miles of sewers and treatment works and sea 
outfall 

34 miles sewers ; disposal works 

3400 lineal yards of 36in and 2lin sewer, outfall 

into River Tyne 


construc- 
tion of internal roads, retaining wall and sub- 
station 

Site earthworks and drainage, 
roads 


of 


construction 


drains 


Sewers and additions to disposal works 





12 miles 15in and smaller 


works 


sewers and disposal 


Sewage disposal works 


Sewers, pumping stations and sea outfall at 


Castries 


Sewers, pumping station and outfali at Abadan 


RAILWAYS 


Reconstruction of bridge E.L.40 over Grand 
Surrey Canal 

Liverpool Street Station : completion of booking 
hall, excalators, &c. | 

New escalators at Charing Cross ... 

New escalators at Waterloo ... 

Reconstruction and lengthening of old Ford Roadl 


underline Bridge No. 47 





| 
Ilford running shed : construction of foundations,| 
walls, &c. 


Romford : construction of overhead maintenance| 


Main 
contractors 


Hussey, Egan 
Pickmere, Ltd. 

W. H. 
worth), Ltd. 

Gustavus Bailey 
Co., Ltd. 


Alston Limestone Co., 


Ltd. 


Higgs and Hill, 


Contract not yet let 


Tout Cas Co., 
Ltd. 
Geo. Bell 


Ltd. 


Taylor Woodrow, Ltd| 


and 
Young (Ack- 


and 


Ltd. 


and Sons, 





Holland and Hanne n| 


and Cubitts 


Direct labour 


Joseph Westwood and 
Co., Ltd. 
Kinnear, Moodie 
Co., Ltd. 
Ditto 
Ditto 
Cleveland Bridge and 
Engineering Co., 
Ltd. 
W. and C. 
Ltd. 


Tersons, Ltd. 





and 


French, 


| 


| 





| 
| 


Feb. 


10, 1950 





Ustimated 


cost 


£ 
60,000 


42,500 


75,000 


42,103 


34,000 


75,000 


24,000 


105,000 


90,000 


111,000 


-11,500,000 


34,000 
154,000 
68,788 
124,881 
63,361 
77,002 


20,927 


Oct., 





| 1943 


| Oct., 
| Mar., 





| Oct., 


| Oct., 


Date of 
starting 


Apr., 
Jan., 


June, 
Nov., 
Feb., 


Dec., 


Aug., 


June, 


Sept., 


Nov., 


Sept., 


June, 


1947 
1949 


1948 


1948 


1947 


1949 


1947 


1949 


1947 


1949 


1949 
1948 


1949 
1949 


June, 





1948} 


1947 
1949] 


Jan., 


Apr., 


Date ol 
completion 


Dec., 
Dec., 
Mar., 
Sept., 


June, 


Sept., 


Nov., 195: 
195i 
1950 
1950 
195¢ 


Dec., 1949 


1950 





Feb. 10, 1950 





Title of scheme and/or 
purchasing authority 


HOME 
Manchester, Sheffield, 
Wath Electrification 


Woodhead 


Tinsley 


Wakefield (Westgate) 


Tibshelf (B.R. 
Derbyshire -C.C.) 


and 


New Holland ... 

Silloth : Timber Jetty ... 
Toton 

Arley Tunnel ... 


Birmingham, New Street 


Pemberton and Liverpool 
Line 
Willesden 


Brunswick 


Wilton 


Grangetown, 
Estate 


Dunbar to Berwick 





CIVIL ENGINEERING CONTRACTS 
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Consulting engineers or 
supervising authority 


B.R., Eastern Region: 
J, I. Campbell 


B.R., Eastern Region : 
J. I. Campbell and Sir 
Wm. Halcrow and 
Partners 

B.R., Eastern Region : 
J. I. Campbell and 
M.O.T. 

Ditto 


B.R., Eastern Region: 
J. I. Campbell and 
Oscar Faber and Part- 
ners 

B.R., Eastern Region: 
J. I. Campbell 

B.R., London Midland 
Region: J. Briggs 

Ditto 


Ditto 


B.R., London Midland 
Region: J. Briggs and 
Birmingham Corpora- 
tion 

B.R., London Midland 
Region: J. Briggs 

Ditto 


Ditto 


B.R., North - Eastern 
Region: J. Taylor 
Thompson 

B.R., Scottish Region: 
W. Y. Sandeman 





Nature of scheme and notes 


RAILWAYS (continued) 
Reconstruction of five over-bridges 


Reddish 


Provision of steel frame and roof for 
electric locomotive shed 
Reconstruction of four bridges 


Construction of new double-line tunnel 


Reconstruction of bridges 


Reconstruction of superstructure of Westgate 
underline bridge No. 4 

Reconstruction, strengthening and widening of 
High Street overbridge No. 58 


Reconstruction of western portion of pierhead ... 
Repairs to jetty and strengthening of sheet piling 


Mechanisation and remodelling of up yard, earth- 
work and drainage 

Opening out of portion of tunnel to form a cutting, 
construction of new tunnel portal. drainage 

Reconstruction of superstructure of two bridges, 
Stour Valley line 


Construction of over Rainford 
By-pass 


Carriage shed: supply and erection of steelwork 


underbridge 


Reconstruction of superstructure of bridge No. 4 
over railway (Horsfall Street) 

Construction of abutments and wing walls of two 
new bridges and widening of existing bridge 


Construction of permanent abutments and river 
training walls at seven bridges 
Superstructure of new bridges 





Main 
contractors 


Wellerman Bros., Ltd. 

Samuel Butler and 
Co., Ltd. 

Wellerman Bros., Ltd. 


Balfour, Beatty and 
Co., Ltd. 


Wellerman Bros., Ltd. 


Samuel Butler and 
Co., Ltd. 
Dorman, Long 


Co., Ltd. 


and 


A. Jackaman and 
Son, Ltd. 


Mr. Ivan Tait 
En-Tout Cas Co., Ltd. 
L. Fairclough, Ltd. ... 


C. A. Norton, Ltd. 


L. Fairclough, Ltd. ... 


John Booth and Son, 
Ltd. 

Francis Morton 
Co., Ltd. 

Caffin and Co., Ltd.... 


and 


Sir Robert McAlpine 
(Scotland), Ltd. 

P. and W. McLellan, 
Ltd. 


Estimated 
cost 


Date of 
starting 


Date of 
completion 








£ 
23,430 
52,117 
23,804 


2,325,936 


65,089 


33,655 


61,156 


28,541 
25,000 
84,040 
137,798 


99,309 


44,391 
34,140 
21,253 


41,318 


161,025 


52,234 





Nov., 1948 
Oct., 1949 
Sept., 1949 


Feb., 1949 


June, 1949 


Aug., 1949 


Nov., 1949 


Mar., 1946 
Mar., 1948 
Mar., 1948 
Apr., 1949 
Mar., 1949 
Dec., 1949 
Oct., 1949 
Dec., 1948 


May, 1948 


Nov., 1948 


Nov., 1949 





Feb., 1950 
1951 
Oct., 1950 


1952 


1951 


Sept., 1950 


1950 


June, 1950 
June, 1950 
Aug., 1950 
Apr., 1950 


1951 


Aug., 1950 
Aug., 1950 
Sept., 1950 


Sept., 1949 


June, 1949 


May, 1950 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 





HOME 


Dunbar to Berwick ... 


Glasgow 
West 


Mallaig Pier ... 
Oakley 


South Bermondsey 


Southampton Docks 


Port Talbot 


Reading“... 


Chepstow 
Southall ... 


Electri- 
North Acton 


West London 
fication : 


to Ruislip 


ABROAD 
Bridge Reconstruction : 
Burma Railways 





Pollokshields| 


| B.R., Scottish 


B.R., Scottish Region : 


| W. Y. Sandeman 


B.R., Scottish Region : 

W. Y. Sandeman and 
| Corporation of Glasgow 
Region : 
W. Y. Sandeman 


a Ditto 


B.R., Southern Region : 
V. A. M. Robertson 


B.R., Southern Region : 
J. H. Jellett 


B.R., Western Region : 
A. S. Quartermaine 


Ditto 


Ditto 
Ditto 


Ditto 


Rendel, Palmer 


Tritton 


and 





Nature of scheme and notes 


RAILWAYS (continued) 


Reconstruction of Ayton culvert, No. 146... 


| Construction of a retaining wall and bridging a 
24ft gap at Lamberton 

Reconstruction of bridge No. 35 carrying Niths- 
dale Road over railway 


Repairs to pier, jetty and fish wharf ... 
New marshalling yard earthworks 


Renewal of superstructure, Spa Road bridge 


New passenger terminal at Ocean Dock ; General 
building 
Internal fittings 





Mechanical gangways 
| Reconstruction No. 42 jetty ... 


Railway works (earthworks, bridges, permanent | 


way, &c.) in connection with the New Abbey 
Works of the Steel Co. of Wales 
| Reconstruction of signal works 


| Reconstruction of part of bridge over River Wye| 


New engine shed, diesel car shed: steelwork 


New station buildings 


Steelwork for reconstruction of Gokteik Viaduct 


Fifteen 100ft spans 











Main 
contractors 


Holland and Hannen 
and Cubitts, Ltd. 
Sir Robert McAlpine 
(Scotland), Ltd. 
Murdoch Mackenzie, 

Ltd. 


Whatlings, Ltd. 
Ditto 


The Cleveland Bridge 
and Engineering 
Co., Ltd. 

Staverton Builders, 
Ltd. 

Maple and Co., Ltd.... 


Structural and Mecha- 
nical Development 
Engineers, Ltd. 

Reed and Mallik, Ltd. 


Sir Robert McAlpine 
and Sons (South 
Wales), Ltd. 

Tersons, Ltd. 


Fairfield Shipbuilding 
and Engineering 
Co., Ltd. 

Ditto 


Tersons, Ltd. 
Cleveland Bridge and 


Eng. Co., Ltd. 
Ditto 





Estimated 
cost 


£ 
86,000 


28,900 


32,128 


25,000 
30,124 


30,378 


275,411 
122,081 


30,000 


96,042 


452,888 


250,293 


57,186 


56,709 


48,286 





Feb. 10, 1950 


Date of 
starting 


Jan., 1949 
Sept., 1949 


Apr., 1949 


Oct., 1947 
Sept., 1949 


Sept., 1949 


Feb., 1949 
June, 1949 


June, 1949 


Jan., 1948 


Aug., 1947 


May, 1948 


Dec., 1947 
July, 1949 


Apr., 1948 


Feb., 1947 


July, 1947 





Date of 
completion 


Apr., 1950 
Jan., 1950 


Aug., 1950 


June, 1949 
Sept., 1950 


May, 1950 


May, 1950 
May, 1950 


May, 1950 


Mar., 1950 


Oct., 1949 


Nov., 1950 


May, 1949 


Nov., 1949 
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Title of scheme and/or 
purchasing authority 


ABROAD 
Bridge Reconstruction : 
Burma Railways 


HOME 

Lawton Diversion, Win- 
chester-Preston Road 

Cliffe Lane Diversion, 
Winchester - Preston 
Road 

St. Helens, Southport 
Road: Improvement 
from Windle Smithies 
to Bickerstaffe 

Gossington Railway 
Bridge, Bristol-Glou- 
cester Road (A.38) 

St. Oswald’s Road and 
Eastcourt Road, Glou- 
cester (A.40) 

Dual Carriageways from 
Rowley Regis Boro’ 
Boundary to Baker 
Street 

Dual Carriageways be- 
tween Birchfield Lane 
and Oldbury Boro’ 
Boundary 

Removal ofHump-backed 
Bridges over Shrop- 
shire Union Canal, 
Montgomery (A.483) 

Reconstruction of Bridge 
at Rhydymain, Merio- 
neth (A.494) 

Widening and Improve- 
ment Alongside Bala| 
Lake, Merioneth 
(A.494) 

Widening North of Rhiw- 
las Bridge to North of| 
Cartre, Merioneth 





(A.4108) 


Consulting engineers or 


supervising authority 


Rendel, 
Tritton 


Palmer and| 


Cheshire County Council 


Ditto 


Lancashire County Coun- 
cil 


Gloucester County Coun-} 
cil 

Gloucester County Bo- 

rough Council 


Dudley County Borough 


Council 


Worcestershire 
Council 


County 


Montgomery County 
Council 


Merioneth CountyCouncil 


Ditto 


Ditto 





Nature of scheme and notes 





RAILWAYS (continued) 
Fifteen 100ft half-through spans ... 


Ava Bridge steelwork for replacement of two 
350ft clear war-damaged spans 


ROADS, BRIDGES AND TUNNELS 
New road and bridge at Lawton Gate ; 
embankments and bridge works 
New road and bridge over the canal 


earth 


New road and the widening and improvement of 
a section of the existing road to 120ft effective 
width 

Construction of r.c. bridge over Bristol-Bir- 

mingham Railway 


Reconstruction, including provision of dual 22ft 
carriageways 


Converting approx. 1 mile of single carriageway 
to dual 22ft carriageways 


Converting approx. 0-86 mile of single carriage- 
way to dual 22ft carriageways 


Replacement of canal bridges Nos. 102, 120, 131, 
136 and 141 by culverts 


Reconstruction of bridge and approaches 


Realignment and widening of road and recon- 
struction of retaining wall 


Realignment and reconstruction of 1065 lineal 
yards of road 


Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 








Braithwaite and Co., 
Ltd. 
Ditto 


L. Fairclough and 
Co. 
Tarmac, Ltd. ... 


W. Turner (Ardwick), 
Ltd. 


A. E. Farr, Ltd. 
Tarmac, Ltd. ... 


Dudley Boswell and 
Co., Ltd. 


Asphalt and Public 
Works, Ltd. 


Whitley Bros. .. 


Milestone Construc- 
tion Co., Ltd. 


Tarmac, Ltd. ... 


Milestone Construc- 
tion Co., Ltd. 





£ 
49,253 


146,390 


84,576 
79,215 


354,481 


29,060 
120,030 


55,265 
34,171 
66,852 


22,704 


88,902 


33,637 





Aug., 1947 
Sept., 1948 


Jan., 1949 


Sept., 1948 


Nov., 1946 


Oct., 1949 


Apr., 1947 


Aug., 1948 


Oct., 1949 


Nov., 1948 


May, 1949 


Oct., 1949 


July, 1949 





Dec., 1949 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 





HOME 
Neath By-pass, Glamor- 
gan : Ministry of Trans- 
port 
Reconstruction of Good- 
wick Railway Bridge 
Merthyr Slip - Road: 


Improvement of Dere- 
ham, Road, Norwich 


London-King’s Lynn 
Trunk Road: Widen- 
ing at Ferry Bank, 
Southery 

Widening and Recon- 
struction between! 
John St. Larkhall and 
Strutherhall (A.74) 


Widening and Recon- 
struction between Mil- 
lerston and Whitehill 
Farm Road (A.80) 

Widening and Recon- 
struction between Les- 
mahagow and New- 
field Inn (A.74) 

Improvement between 
Garve and Ullapool 
(A.835) 

Approach Road to New 
Tees Docks: Tees 
Conservancy Commis- 
sioners 

Elimination of Level 
Crossings. : Essex 
C.C. and B.R. Exec., 
Eastern Region 


Joint County Councils) 
of Northumberland 
and Durham 





Rendel, Palmer and Trit- 


ton 


Pembroke County Coun- 


cil 


Rendel, Palmer and 


Ministry of Transport Tritton 
Birmingham-Great Yar-| Norwich County Borough 
mouth Trunk Road: Council 


Ministry of Transport ... 


Lanarkshire County 


Council 


Ditto 


Ditto 


Ross and Cromarty C.C. 


Rendel, Palmer 


Tritton 


Ditto 


Mott, Hay and Anderson 





and 








Nature of scheme and notes 





ROADS, BRIDGES AND TUNNELS (continued) 


Diversion of Neath By-pass from Briton Ferry 
to Earlswood, including steel bridge and 
viaduct at River Neath Crossing 

Reconstruction of railway bridge and approaches 


Road by-passing Merthyr-Tydfil and connecting 
A465 and A470 
Construction of 30ft carriageway... 


Widening and reconstruction of culvert 


Reconstruction to provide 30ft carriageway for 
1200 yards 


Reconstruction to provide one 44ft carriageway 
for 1000 yards 


Reconstruction to provide dual 22ft carriage- 
ways 


Passing places, tracking, regulating and surfac- 
ing on a length of 154 miles 


Approach road including rail and road bridges ... 


Railway bridge and viaduct, footbridge and 
pedestrian subway, George Lane, Woodford 


Bridge and approaches to carry road under rail- 
way at Grove Green Road, Leytonstone 
Tunnels under River Tyne Contract No. 1, 
pedestrian and cyclist tunnels and escalators 





Feb. 10, 1950 














Main 
contractors 


The Cleveland Bridge 


and Engineering 
Co., Ltd. 

Trevor Construction 
Co. 


Lavender, MacMillan, 
Ltd. 

Chittenden and Sim- 
mons, Ltd. 


Direct labour and 
George Wimpey 
and Co., Ltd. 


Shanks and McEwan, 
Ltd. 


Andrew McCracken... 


McLean and Co. 


G. Baxter and Sons... 


Geo. Wimpey and 


Co., Ltd. 


W. and C. 


Ltd. 


French, 


Ditto 


Charles Brand and 


Son, Ltd. 





Estimated 
cost 





£ 
1,401,613 
28,656 
221,500 
24,000 
26,949 
44,400 
66,088 


86,000 


36,000 


245,000 
88,000 


110,000 
633,000 








Date of 
starting 





Feb., 1949) 


Nov., 1949) 


Mar., 1949 


Sept., 1949 


Apr., 1947 


Sept., 1947 


Jan., 1949 


Feb., 1949) 


Aug., 1946 


Jan., 1949 


Apr., 1940) 


1949 


Sept., 1947 











completion 











Date of 















































1952 


Dec., 1950 


1950 


Nov., 1949 


1950 


1949 


1950 


Jan., 195! 
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Title of scheme and/or| Consulting engineers or Nature of scheme and notes Main Estimated} Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
ROADS, BRIDGES AND TUNNELS (continued) £ 
HOME 
Deptford Creek Bridge} London County Council] Replacement of existing bridge by bridge| Cleveland Bridge and} 300,000 | Mar., 1947} Sept., 1950 
70ft wide with dual carriageways, span 70ft Engineering Co., 
(war damage) Ltd. 
Surrey Lock Bridge Ditto Replacement of existing bridge by single-leaf}) Sir Wm. Arrol andj 103,000 | Apr., 1949] Oct., 1951 
rolling lift bridge, span 55ft Co., Ltd. 
Emergency Thames Ditto Removal of three emergency bridges constructed| Peter Lind anc Co.,| 78,000 | Sept., 1947] Oct., 1949 
Bridges during the war Ltd. 
ABROAD 
Government of Tangan-| Sir Alexander Gibb and| Construction of trunk roads, including bridges,| Stirling-Astaldi (East|1,500,000 | Oct., 1949 — 
yika Partners and ancillary works Africa) and Others} (approx.) 
not yet settled 
Nyasaland Government] Scott and Wilson ... 116 miles of roads ... Gilbert Ash, Ltd. 340,000 | Apr., 1949) Dec., 1951 
Roads 
Baghdad Railway Bridge:| Coode, Yaughan - Lee,| Railway and road bridge over River Tigris ;| Holloway Bros. (Lon-| 962,000 | Nov., 1945] Mar., 1950 


Iraq Government 


HOME 
British Nyion Spinners, 
Ltd. 


South Bank Concert Hall: 
L.C.C. 

District Heating Scheme : 
University of Durham 


English Electric 
Ltd., Stafford 
Guest, Keen and Nettle- 
folds, Cardiff 
Spillers, Ltd., Hull 


Co., 


Spillers, Ltd., Gains- 
borough 


Tate and Lyle, Ltd. 


Shoreham Cement Works:| 


Associated Portland 
Cement Manufacturers, 
Ltd. 








Frank and Gwyther 


Sir 
Scott and Wilson 


R. H. Matthew, Archt.; 
Wilson 
Oscar Faber and Partners} 


Scott and 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


Percy Thomas and 





piers abutments, approach viaducts 
MISCELLANEOUS 


Factory, anvillary buildings, roads, drainage, sew- 
age works, r.c. water tower 


Concert hall 


District heating for Castle, Cathedral and adjacent 
buildings 


Foundations and pits for testing large alternators, 
c. 
Piled foundations for new rolling mills ; ancillary 
wor 
Silos ... 
Piling for flour mill... 


New plate building... 


Civil engineering work, including r.c. bunkers, 
tanks, foundations and buildings 





don), Ltd. 


Sir Robt. McAlpine ; 
Willment Bros.,and 
W. T. Nicholls 

Holland and Hannen 
and Cubitts Ltd. 

The Brightside 
Foundry and Engi- 
neering Co. 

Leonard Fairclough, 
Ltd. 

Sir Robert McAlpine 
and Sons, Ltd. 

Peter Lind and Co., 
Ltd. 

Sir Robert McAlpine 
and Sons, Ltd 

Greenaway and Son, 
Ltd 


John Laing and Son, 
Ltd. 


2,200,000 


1,700,000 
65,000 


80,000 
250,000 
130,000 

70,000 

80,000 
750,000 








Apr., 1945 


May, 1949 
1948 


1947 
1948 

Nov., 1949} 
1949 
1949 

Oct., 1948 





Jan., 1949 


Dec., 1950 
1950 


1950 
1950 
1950 
1949 
1950 
1950 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or | 
supervising authority 




































HOME 
Norman Cement Works,| Oscar Faber and Partners! 
Cambridge : Asso-} 
ciated Portland Cement 
Manufacturers, Ltd. | 
Hope Cement Works, 
Sheffield: Associated| 
Portland Cement Mfrs.| 
Works Extensions :| Husband and Co. ... 
Ferodo, Ltd., Chapel-| 
en-le-Frith | 


Ditto | 


Scrapyard Crane Gantry :| Ditto 
Steel Peech and Tozer | 
Joseph Lucas, Ltd. Ditto 
National Glass Works| Ditto 
(York), Ltd. | 
Yorkshire Engine Co.,! Ditto 
Ltd. 
Samuel Fox and Co., Ltd.| Ditto 
| 
| 
| 
United Coke and Chemical Ditto 
Co., Ltd. 
re 
William (unstone and Ditto 


Sons, Ltd. 
Bristol Aeroplane Co.,| Brian Colquhoun and 
Ltd. Partners 
| 
| 
North Thames Gas| Ditto 
Board | 
Patons and Baldwins, Sir Alexander Gibb and 
Ltd. | Partners 


| Two r.c. overhead crane gantries, each 


Extensions to works at York... 


| Extensions to stainless steel department 


| Towers for supporting distillation plaut 


| Dronfield factory building, main drainage, road 


| Reconstruction of tar and ammonia works... 


Nature of scheme and notes 





MISCELLANEOUS (continued) 





Civil engineering ; foundations etc., for extension 
of works 


R.C. crusher building 


Factory buildings, main drainage, water supply, 
road works | 


1000ft' 
long by 80ft span 

Research establishment for development of gas 
turbines 


Factory reconstruction ... 


Industrial gas storage, purification and distribu- 
tion scheme 


works 





Construction of assembly hall for ‘“‘ Brabazon ”’| 
aircraft 


Site development and civil engineering works for 
new factory at Darlington 





Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 





J. L. 
Ltd. 


Kier and Co., 


Sir Alfred McAlpine 
and Sons, Ltd. 


Kirk and Kirk, Ltd. 


George Longden and 





Son, Ltd. 

J. W. Whittall and 
Sons, Ltd. 

F. Shepherd and Son 


George Longden and 
Son, Ltd. 
W. G. Robson, Ltd.... 


Wellerman Bros., Ltd. 


George Longden and 


Son, Ltd., and 
Wellerman' Bros., 
Ltd. 
R. 8S. Hutchinson, 
Ltd. 


Sir Alfred McAlpine 
and Son, Ltd., and 
Redpath, Brown 
and Co., Ltd. 


Taylor Woodrow, 
Ltd.; W. and C. 
French, Ltd., and 
Mills Packard Con- 
struction Co., Ltd. 

John Laing and Son, 
Ltd. 





£ 


100,000 


80,000 


600,000 


110,000 
250,000 
70,000 
50,000 
85,000 


150,000 


30,000 


40,000 


3,000,000 


3,500,000 


4,000,000 





1947 


1949 


1945 


Oct., 1948 
1948 
1948 


1949 


Nov., 1949 


1947 


1948 


Mar., 1949 


Apr., 1946 


Jan., 1948 


1946 





Dec., 1949 


1950 


June, 1950 


June, 1950 
1950 
Mar., 1950 
1951 
1950 


Aug., 1949 


1950 


June, 1950 


Dec., 1940 


1952 
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8 
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Title of scheme and/or 
purchasing authority 





Consulting engineers or 
supervising authority 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 


} 


Date of 
starting 






Date of 
completion 









HOME 
Fisons, Ltd. 


Flying Boat Slipway: 


Saunders Roe, Ltd. 


British Rollmakers’ Cor- 


poration 


Steel Company of Wales, 
Ltd.: Melting Shop and 
Strip Mill at 


Hot 
Abbey Works 


Steel Company of Wales, 
Ltd.; Cold Reduction 
Plant at Abbey Works 


Steel Company of Wales, 
Ltd.: Cold Reduction 
and Tinplate Mill at 

ostre 

T. J. Smith and Nephew, 
Ltd,, Hull: New Fac- 
tory 


Whieldon Sanitary Pot- 
teries, Ltd.: Factory 
Extension 


Vickers-Armsirong, Ltd., 
Elswick-on-Tyne 


Parsons and Marine Engi- 
neering Turbine Re- 
search and Develop- 

ment Association 


.| Sir Alexander Gibb and 





Partners, with Maun- 
sell, Posford and 
Pavry 

Ditto 


Sir Alexander Gibb and 
Partners 


W. 8. Atkins and Part- 
ners 


Ditto 


Ditto 


Ditto 


Ditto 


R. T. James and Partners 


Ditto 





MISCELLANEOUS (continued) 


Site development, piling and civil engineering 
work for new factory at Immingham 


Construction of r.c. flying boat slipway at Cowes, 
I. of Wight 
Site development and civil engineering works for 
new foundry and machine shops at Crewe 


Heavy civil engineering, piled foundations, site 
drainage, roads, &c. 


Buildings, including 35,000 tons of welded struc- 
tural steelwork and cladding 


Heavy civil engineering... 


7000 tons of welded structural steelwork ... 


9000 tons riveted, welded, and structural steel- 
work and cladding 


Piled foundation and four-storey r.c. factory 
building 


Piled foundations and two-storey r.c. building ; 
two tunnel kilns on upper floors 


Rebuilding west end of Elswick works; new 


foundations ; works railways 


Turbine and boiler houses, turbo-combustion test 
building laboratories, &c. 


-| John Laing and Son, 
Ltd. 





Arthur Monk and Co., 
Ltd. 


A. Jackaman and Son, 
td. 


Geo. Wimpey and Co., 
and Gee, Walker 
and Slater, Ltd. 

Geo. Wimpey and Co., 
Ltd. 


Sir Wm. Arrol and 
Co., Ltd., and Dor- 
man, Long and Co., 
Ltd 


Dorman, 


Long and 
Ditto 


William Townson and 
Sons, Ltd., Bolton, 
and A. B. Holmes, 
Hull 

C. Cornes and Sons, 
and Franki Com- 
pressed Pile Co., 
Ltd. 


Wm. Moss and Son, 
Ltd., and Palmers 
Hebburn, Ltd. 

Purdie Lumsden and 
Co., Ltd. 


£ 
2,000,000 


32,000 
600,000 


7,000,000 


3,750,000 


800,000 


785,000 
800,000 


206,000 


132,000 


550,000 


196,000 








1947 


Aug., 1949 
Mar., 1948 


1947 


1947 


1949 


1949 
1948 


Aug., 1949 


Oct., 1949 


1946 


1945 


































195d 


1951 


1950 


1950 


1950 


Dec., 1950 


Oct., 1950 


1949 


1950 
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Title of scheme and/or | Consulting engineers or | Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority contractors eost starting | completion 
MISCELLANEOUS (continued) £ 
HOME 
Motherwell Bridge and! R.T.James and Partners! All-welded portal-framed steel fabricating work-| Geo. Wimpey and Co.,| 80,000 1949 1950 
Engineering Co. shops Ltd., and Mother- 
well Bridge and 
Eng., Co. 
Geo. Clark (1938), Ltd., Ditto | Reconstruction of boiler fabricating shop... ...| Brims and Co., Ltd....| 57,000 1949 1950 
Sunderland 
Central London Elec-} Wimperis, Simpson,| New substation Sir Robert McAlpine} 150,000 1948 1950 
tricity, Ltd. Guthrie and Fyffe and Sons, Ltd. 
(Archts.), and R. T. 
James and Partners 
Guinness Brewery,| McLellan and Partners;} New cooling plant ... McLoughlin and; 60,000 1949 1950 
Dublin R. T. James and Part- Harvey 
ners 
Ministry of Fuel and/Hoare, Lea and Partners! Site development for opencast coal disposal centre} Geo. Wimpey and Co.| 125,000 | Mar., 1949) Oct., 1949 
Power near Ammanford, Glamorgan 
Site development for opencast coal disposal centre} Not yet placed... 55,000 | Dec., 1950 1951 
near Ystalyfera, Carmarthenshire 
Coleman and Co., Ltd.... Ditto Site development for new factory at Norwich ...| Not yet placed... 100,000 | Dec., 1950 1951 
Venesta, Ltd., Silver-} F. R. Bullen ... Alterations and extensions of factory—steel frame} J. Jarvis and Sons,| 360,000 | Oct., 1949) Dec., 1950 
town, E.16 on r.c. piled foundations " 
The West Norfolk} Wilton and Bell Piled foundations and r.c. raft for factory and} J. L. Kier and Co.,| 360,000 | Jan., 1949) June, 1950 
Farmers’ Manure and sheds; r.c. road and rail bridge across River| Ltd.; Boulton and 
Chemical Co-operative Nar Paul, Ltd.;Vibrated 
Co., Ltd. Concrete Construc- 
tion Co., Ltd.; Bell- 
man Hangars, Ltd. 
The Distillers Co., Ltd....| F.S. Snow and coerce New factory at Barry ; foundations and drainage| F. W. Chandler, Ltd.| 300,000 — _ 
| New factory at Hull; foundations, roads and Ditto 70,000 - — 
drainage 
Messrs. Buck and Hick- Ditto New steel-frame and r.c. warehouse Holloway Bros. (Lon-| 50,000 _— 
man, Ltd. don) Ltd. 
Thames Board Mills, Ltd. Ditto | New turbine house (Section 1) W. and C. French,| 75,000 - - 
Ltd. 
R.C. filters, 31ft diameter and 43ft high, to Ditto 20,000 _~ -- 
contain water 
River wall, including sheet piling, drainage and Ditto 20,000 — _ 
new concrete roadway 
South Bank Site London County Council] Preparation of site for Festival of Britain ; level-| Richard Costain, Ltd.;| 150,000 | Aug., 1949} End of 
ling, sewers, public utility services, paving, &c. Holland and Han- 1950 
nen and Cubitts, 
Ltd. 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
MISCELLANEOUS (continued) £ 
ABROAD 
Anglo-Iranian Oil Com-| Sir Alexander Gibb and| Site development, civil engineering works and} Local contractor  ...|/1,000,000 | Dec., 1949 oo 
pany Partners and F. A.| erection of workshops and plant and equipment 
Greene at Ahwaz, Persia 
Gibraltar Housing| Robert Atkinson (Archt.)| Site development, multi-storey dwellings and| Humphreys, Ltd. .../1,800,000 | May, 1947| Apr., 1950 
Scheme: Government} RR. T. James and Part-| roads 
of Gibraltar ners 
Government of Nyasa-| Scott and Wilson ... Airfield Trevor Construction} 118,000 | Apr., 1949) June, 1950 
land: Chileka Airport 0. 
Baghdad Grain Silo: Traq| Coode, Vaughan-Lee, Grain silo, 5000 tons capacity; foundations ;} Holloway Bros. (Lon-| 250,000 | Nov., 1946) Apr., 1950 
Government Frank and Gwyther r.c. storage bins, building machinery, jetty) don), Ltd. 
Lagos Executive Deve- Ditto Apapa reclamation; dredging and reclamation| Westminster Dredg-| 750,000 | Apr., 1949) Feb., 1952 
lopment Board (Crown | ing Co., Ltd. 
Agents) 
Travancore Rayons, Ltd.,| Hoare, Lea and Partners} Civil engineering works and power station for new| Combined Construc-| 440,000 | Mar., 1946) 1949 
India rayon factory tion Co., Madras, 
and J. C. Gammon, 
Ltd., Bombay 
Swan Mill, Accra : United} Oscar Faber and Partners} R.C. earthquake-resisting store and office building) Taylor Woodrow| 150,000 1948 1949 
Africa Co. (West Africa) Ltd. 
Store and Offices, Kano, Ditto R.C. earthquake-resisting store and office building Ditto 75,000 1949 1950 
United Africa Co, 
Ceylon Government} Henry Pooley Machinery, foundations and steel-framed build-| India General Con-| 220,000 1947 1949 
Cement Works, Kan- ings for coment works of 100,000 tons cement| struction Co.; 
kesanturai, near Jaffna, per annum Walker Bros., Cey- 
Ceylon lon and Engineering 
Construction Cor- 
poration 
Chilanga Cement, Ltd., Ditto Heavy machinery foundations and steel-framed| Richard Costains Ltd.| 168,000 1948 | 1950 
near Lusaka, Northern buildings for cement works of 55,000 tons of 
Rhodesia, Colonial De- cement per annum | 





velopment Corporation 
and Northern Rhode-| 
sian Government | 
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A Seven-Day Journal 


and Water Survey Committee 


jg announced by the Ministry of Health 

at tho work of the Inland Water Survey, 
woh was interrupted by the war, has now 
m resumed, and that the Government has 
to reconstitute the Inland ~Water 
Committee. The Minister of Health, 
eurin Bevan, and the Secretary of State 
Scotland, Mr. Arthur Woodburn, have 
nted the following members to the new 
mmittee :—Chairman, Major-General G. 
etham, late Director-General of the Ord- 
» Survey; Mr. R. H. Cuthbertson, 
.E., late City Water Engineer of 

po, and Secretary of the Scottish Section 

e Institution of Water Engineers; Mr. 

_A. Fulton, M.I.C.E., Chief Hydraulic and 
“vil Engineer to the North of Scotland Hydro- 
ectric Board; Mr. W. H. Haile, M.I.C.E., 
eer to the Trent Catchment Board ; Mr. 


he Society of British Aircraft Constructors ; 
uptain N. W. McClean, A.M.1.C.E., of London ; 
J. D. Peattie, M.I.E.E., Deputy Chief Engi- 
weer (Generation), the British Electricity 
tuthority ; Mr. N. J. Pugh, M.L.C.E., Water 
ineer to Coventry Corporation and Vice- 
Nesident of the Institution of Water Engi- 
ers; Mr. L. A. Rhodes, A.M.I.C.E., Engineer 
pthe River Severn Catchment Board; Dr. 
midley Stamp, Professor of Social Geography in 

p University of London; and Mr. C. A. Wilson, 
{1.C.E., Divisional Engineer of the Docks 
md Waterways Executive. The Secre’ary 
is Mr. M. R. P. Gregson, and any communica- 
tions relating to the work of the Committee 
jould be addressed to him at the Ministry of 
th, Whitehall, London, 8.W.1. The terms 
ifreference of the Committee are: “ To advise 
on the Surface Water Survey of Great Britain, 
mi the progress of the measures undertaken, and 
on further measures required, and, in particular, 
to make an annual report on the subject.” The 
@bject of the survey is to mske available to 
t Departments, water undertakers, 

ry, agriculture, and all who need it, 
tion about the yield, behaviour and 

ity of the country’s water resources. For 
present the Committee will be concerned 
ithe main with surface water, although it may 
that it will be asked from time to time 

t underground water resources. The field 

ill be undertaken by the new River 
Boards, which are given wide powers for the 


= and by water users throughout the 
gountry. 


_ The Institution of Heating and 
7 Ventilating Engineers 
On Wednesday, February 8th, the new Presi- 
ent of the Institution of Heating and Ventilat- 
mg Engineers, Mr. R. Duncan Wallace, was 
ducted and delivered his Presidential Address. 
The day’s proceedings were continued in the 
évening at the Savoy Hotel, where the annual 
dinner of the Institution took place. Mr. 
Duncan Wallace spoke in his address of some 
Bpects of the Institution’s activities during the 
Wet-war years, mentioning the increase of 
Membership of the Institution, and the revision 
Hf the Articles of Association and By-Laws in 
1047, allowing the introduction of the grade of 
student, and the admission to membership of 
‘@plicants from closely allied fields of science 
‘@nd industry. He then referred to the import- 
- @nce of a high standard of qualification amongst 
the members of the Institution and of the 


‘Yaluable work being done in this respect by 
the various committees of the Council, such as 
Membership and Education Committees 

the Examination Board. The outstanding 
bvent of these years, he said, was the establish- 
Went of the National College for Heating, 
Ventilating, Refrigeration and Fan Engineering, 


_ Which commenced its duties in 1948.. At the 
| @nual dinner, the toast ‘‘ The Institution” 
‘Was proposed by Sir Ben Lockspeiser, the 


Secretary of the D.S.I.R., and the President 
responded. Sir Ben reminded his listeners 
that the Institution of Heating and Ventilating 
Engineers was the first body to recognise the 
importance of fuel economy, and set up a 
Fuel Efficiency Committee in 1918, very much 
on the lines of those set up by the Ministry of 
Fuel and Power in the last few years. With 
reference to the problem of atmospheric pollu- 
tion, he remarked that some 2 million tons of 
smoke, half a million tons of ash and 5 million 
tons of sulphur dioxide were discharged 
annually into the atmosphere, and about half 
this amount came from the domestic hearth. 
There was no satisfactory small appliance 
suitable for the householder, Sir Ben continued, 
which could burn coal satisfactorily without 
producing smoke. He thought that the only 
hope of approach‘ng the solution of this problem 
was through the scientist and the engineer work- 
ing in partnership. The Institution, said Sir 
Ben, had always maintained close contact with 
the Building Research Station and the Fuel 
Research Station, and its funds had helped 
the Building Research Station with its valuable 
work on fuel efficiency and economy at the 
experimental houses at Abbots Langley. In 
1951 we should have an opportunity of calling 
the attention of the world to our achievements, 
he continued. The possibility of a large and 
representative Building Research Conference 
was being discussed, and he hoped it would 
take place and demonstrate again the close 
partnership between the Government and 
professional institutions in the vital field of 
scientific activity. The toast of ‘‘ The Guests ”’ 
was then proposed by Mr. J. W. Stitson, 
Senior Vice-President of the Institu‘ion and 
Mr. H. A. Secretan, Chairman of the Board of 
Governors of the National College for Heating, 
Ventilating, Refrigeration and Fan Engineering, 
responded. Some 300 members and guests were 
present. 


The British Motor Industry in 1949 


On Thursday of last week Mr. R. Gresham 
Cooke, directo1 of the Society of Motor Manu- 
facturers and Traders, Ltd., gave some interest - 
ing figures in an account of the British motor 
industry’s activities in 1949. He said that, 
thanks primarily to the efforts of the steel 
industry, British motor vehicle manufacturers 
last year were able to produce well over 100,000 
more cars and commercial vehicles than in 1948. 
Altogether, the record number of 630,665 units 
came off the assembly lines—412,290 cars and 
218,375 trucks and buses. Agricultural tractor 
production during the year sustained a setback 
as a result of currency considerations restricting 
sales in the major overseas markets ; the 90,411 
manufactured compares with 117,673 in the pre- 
ceding year. The motor industry, which for some 
while had been the nation’s number one exporter, 
reached the zenith of its attainments so far 
by shipping almost 258,000 cars and just over 
93,000 commercial vehicles in 1949. In doing 
so, makers of each class of vehicle exceeded 
the Government’s export targets set for attain- 
ment by the end of the year. It will be recalled 
that the targets were framed in terms of monthly 
average values of shipments, £5-5 million for 
cars and £3-5 million for commercial vehicles. 
A particularly spectacular increase in the rate 
of truck and bus exports after devaluation put 
the level of shipment above that shown by the 
latest comparable export figures for the U.S.A., 
an achievement previously to be credited only 
to British car manufacturers. The total value 
of the industry’s overseas sales of cars, com- 
mercial vehicles, agricultural tractors, and parts 
and accessories amounted to more than £170 
million last year, compared with £146 million 
in 1948. At home the major development 
occurred towards the end of the year when the 
Government announced the intention, as part 
of the economy measures, of reducing capital 
investment in commercial vehicles so as to 
permit a home quota in 1950 of only 81,550 


units, as against the 1949 annual rate of 110,000. 
Likewise, the car home quota for 1950 is put 
at 110,000 vehicles, well below the 1949 home 
rate. Good - industrial relations prevailed 
throughout the whole motor industgy during 
the year. Mr. Cooke finished bY ing that 
with a year of solid achievement behind 
it, the industry was ready to meet the chal- 
lenge of 1950 in good heart and with common 
purpose, 


Technical Press Panel for Productivity 
Council 


Tuer Anglo-American Council on Productivity 
with the collaboration of the Council of the 
Trade and Technical Press, has now established 
@ joint consultative panel. Its business will be 
to examine the circumstances under which the 
British trade and technical Press functions in 
respect of machinery and labour supplies, and 
it will also study the relations between the 
Press and industry. The technical Press mem- 
bers of the panel are Mr. R. E. Dangerfield, 
of Temple Press, Ltd., Chairman’ of the Council 
of the Trade and Technical Press; Mr. F. G. 
Montfort Bebb, of Iliffe and Sons, Ltd.;. Mr. 
Barrington Hooper, of Industrial Newspapers, 
Ltd.; Mr. L. R. Mason, of Machinery Publishing 
Company, Ltd.; Mr. T. Gordon Skinner, of 
Thos. Skinner and Co., Ltd.; Mr. Walter 
Williams, of National Trade Press, Ltd., and 
Mr. John Ryan, of Creative Journals, Ltd. In 
addition to these seven representatives of the 
trade and technical Press, the panel includes 
Mr. F. A. Martin, of Samuel Osborn and Co., 
Ltd., who led the steelfounders’ productivity 
team, and Mr. A. Roebuck, of Hadfields, Ltd., 
the leader of the specialist team on mechanical 
aids. They will represent the users of the trade 
and technical Press. In addition, Dr. R. 
Beeching, of Imperial Chemical Industries, 
Ltd., is to act as the panel’s research repre- 
sentative, and representatives of the British 
Employers’ Confederation and the Trades 
Union Congress have’ also been appointed. 
Mr. Noel F. Hall, Principal of the Administra- 
tive Staff College, has consented to serve as 
chairman of the Panel, the secretary being 
Mr. R. G. Hooker, of the Anglo-American 
Council on Productivity (United Kingdom 
section). 


The Dollar Exports Board 


Ir is announced by Sir Cecil Weir, the chair- 
man of the Dollar Exports Board, that an 
enlarged executive committee is being set up, 
to attend to the development of exports to the 
dollar area. The members of this committee 
are as follows :—Sir Leonard Browett, director 
of the National Union of Manufacturers ; 
Mr. E. A. Carpenter, President of the Man- 
chester Chamber of Commerce; Mr. C. B. 
Colston, chairman and managing director of 
Hoover, Ltd. (alternate Mr. W. C...Puckey, 
director of Hoover, Ltd.); Mr. C. B. Dyson, 
formerly Chief of Commerce in the Control 
Commission of Germany (British element) ; 
Mr. Laurence Heyworth, director of Lever 
Brothers and Unilever, Ltd. (alternate, Mr. 
Howe Martyn, of Lever Brothers and Unilever, 
Ltd.) ;. Sir Norman Kipping, director general 
of the Federation of British Industries; Mr. 
A. R. Knowles, secretary-general of the Associa- 
tion of British Chambers of Commerce; Sir 
Percy Lister, chairman and managing director 
of R. A, Lister and Co., Ltd.; Mr. H. 8. Mackin- 
tosh, group controller, overseas division of 
Pinchin Johnson and Associates, Ltd.; Sir 
Leonard Paton, director of Harrisons and Cros- 
field, Ltd., and Mr. F. 8. Stratton, the managing 
director of Upsons, Ltd. Sir Cecil Weir, who 
had recently returned from a long tour of both 
the United States and Canada, said that he had 
found everywhere a full recognition that the 
work of the Dollar Export Board would benefit 
those two countries as much as it would aid the 
United Kingdom and the sterling area. 





Productivity in 
No. 1.—AN INTRODUCTORY SURVEY 
By B. WHITE, B.Sc., F.R.1.C.* 


a material prosperity and standard of 
living of a highly industrialised commu- 
nity such as that of Great Britain are closely 
related to the level of industrial production. 
The restoration of the well-being of this 
country depends very largely on the success of 
intensive efforts to raise the average volume of 
production per head of the employed popu- 
lation. There must also be a reduction in 
manufacturing costs and in prices if Great 
Britain is to continue to command that 
share in the markets of the world which is 
essential to support her population. Much 
attention has therefore been focused in 
recent times on the problem of increasing 
the productivity of British industry. It is 
the purpose of this article to examine the 
principal factors, favourable and adverse, in 
the present situation. 

Long-term trends in world. economy, 
adverse to this country, have been greatly 
accelerated and gravely increased by the 
events of the last ten years. Those events 
have exerted, and will for some years con- 
tinue to exert, a marked influence on the 
recovery and expansion of industry. The 
changing terms of trade over a lengthy period 
and the sacrifice of the bulk of our overseas 
assets during the war have aggravated the 
difficulty of balance of our external payments 
and brought into greater prominence the 
need to expand exports. The advantages 
given to export selling by devaluation have 
been partially offset by the resultant increase 
in the cost of the imported raw materials 
of some industries. 

Of more direct and immediate conse- 
quence is the material and financial legacy 
which industry has inherited as a consequence 
of the national policies of the last decade. 
During the war a deliberate and drastic 
concentration of industrial resources was 
accepted as a necessary step first to sur- 
vival and later to victory. This decision 
entailed a serious reduction of manufac- 
turing activities not strictly essential to 
the conduct of the war or to minimum 
civilian requirements. Many industries, 
particularly those producing consumer goods, 
were concentrated around nucleus firms, 
their total production reduced to the merest 
fraction of the normal volume and much of 
their plant and equipment placed upon the 
barest minimum of care and maintenance. 
Modernisation and extension of coal, gas 
and electricity production and distribution 
were seriously curtailed or indefinitely post- 
poned. The country’s transport system was 
maintained with the minimum of renewals 
and great difficulties had to be faced in 
moving the large volumes of traffic along 
the transport arteries of the country. Only 
in this way could labour and material be 
found for the prosecution of the war. 

In order to command the necessary finan- 
cial resources for the conduct of the war, 
the country accepted a greatly increased 
burden of taxation, both personal and 
corporate. In this manner taxation of 
industrial resources has reached and is 
being held at a level which no modern indus- 
trial community can continue to support. 
The imposition of the Excess Profits Tax 
as a war-time measure made it generally 
impossible for industry to accumulate the 
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necessary reserves of finance which would 
be demanded by large-scale post-war recon- 
struction and re-equipment. After the 
end of the war the Excess Profits Tax was 
removed but a new form of discriminatory 
taxation, the Profits Tax, has raised indus- 
trial taxation above the standard rate of 
personal taxation and has presented grave 
problems to the industrialist seeking to 
modernise and re-equip his factories. 

Much of the steady progress in increasing 
productivity of British industry has come 
from persistent and painstaking attention 
to detail. On the other hand, major gains 
in effectiveness have generally been achieved 
through substantial change or improvement 
in capital equipment. It is therefore impor- 
tant to examine first the immediate pros- 
pects for a substantial degree of re-equip- 
ment and modernisation of industry. These 
prospects are not favourable for two reasons. 
First, the products of our machinery- 
producing industries are in great demand in 
the overseas markets and this is not a matter 
in which there can be much choice. Secondly, 
the combined effect of high replacement 
cost and high taxation constitutes a for- 
midable barrier to extensive installation of 
up-to-date machinery and equipment. 

The total export volume of machinery 
in 1948 was rather more than twice that of 
the year 1935. In the machine-tool industry, 
vital to industrial re-equipment, the export 
target is some 60 per cent of total pro- 
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FiG. 1—EFFECT OF TAXATION ON PROFITS 
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duction. In pre-war years about 30 per 
cent of production was exported but this 
loss was balanced by an equivalent import. 
This exchange had the effect of securing for 
home industrial use a volume of new machine- 
tools equal to total production. In certain 
other sectors, such as boilers and associated 
equipment, internal combustion engines, 
pumping equipment and in machinery for 
the textile, hosiery, printing and tobacco 
industries, it has been possible to allot 
more plant to both home and export markets 
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through greatly increased production. Never. 
theless, the higher level of exports acts ag 4 
considerable obstacle to rapid and genera] 
re-equipment. The difficulty in propogj 
alterations to this policy is to find othe 
methods of earning foreign exchange and to 
agree what other projects can be set aside jn 
favour of new and re-equipped factories, 


TAXATION AND PLANT REPLACEMENT 

The significance of the effect of high 
replacement cost and high taxation is not 
generally appreciated and the point can be 
aptly illustrated by simple block charts 
The first (Fig. 1) shows the etffect of 
increased taxation upon industria! profits 
over the last decade. Immediately prior to 
the war income tax absorbed 5s. 6d, of 
each £1 with an allotment of 5 per cent 
for the National Defence Contribution, 
Thus, from the gross profit earne| there 
remained 70 per cent which was available 
either for re-equipment of the business or 
for distribution as dividends to the share. 
holders. At the present time income tax 
absorbs 9s. in the £ of profits earnc:| by a 
business. There is also the Profits Tax, 
which is discriminatory as between that 
part of the profit to be distributed as divi. 
dends to shareholders and that part to be 
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Fic. 2—FULL. PRE-WAR DEPRECIATION 
ALLOWANCES 


retained in the business. As regards profit 
to be distributed, the Profits Tax absorbs 
25 per cent and the total level of taxation 
is therefore some 59 per cent. This means 
that, disregarding all other commitments, 
the shareholder can receive no more than 
two-fifths of that part of the total profit 
which a Board of Directors may allot for 
distribution. The long-term effect of this 
policy must be to discourage investors from 
providing risk capital for new industrial 
enterprises. In this way heavy taxation 
of profits has a bearing on the problem of 
increasing industrial production. 

From the standpoint of this article the 
effect of taxation upon profit to be retained 
in a business is of more serious and immediate 
consequence. The second chart (Fig. 2) 
shows the effect of taxation upon replace- 
ment costs in the pre-war decade, while the 
third chart (Fig. 3) shows the post-war 
situation. Before the war, when plant and 
machinery costs were relatively stable, the 
depreciation allowance for income tax 
purposes, based broadly upon the original 
cost, was sufficient to offset the cost of 
replacement. Thus industry had only to 
provide the finance for improvements 
or expansions in its re-equipment pro- 
gramme. At the present time the cost 
of replacement has risen to some two or 
two-and-a-half times its pre-war level. Thus 
a piece of machinery costing, say, £1000 
in 1938, will now cost, on the average, 
£2350 to replace by its 1949 equivalent. For 
taxation purposes the depreciation allowance 
is still based upon the original or “ historic ” 
cost and an additional sum of £1350 must 
be found from net profits. The total profit 
needed to earn such a sum at existing taxa- 
tion levels exceeds £2700. This takes no 
account of the need to provide for improve- 
ments in equipment which may aggravate 
the position still further. 

Many industries adversely affected by the 
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var are finding it wellnigh impossible to set 
side from current earnings the necessary 
gums of money to meet such a situation. 
While the Finance Act, 1949, increased 
sharply the initial depreciation allowances, 
the limit of historic cost still remains and 
the increased initial rate operates merely 
as an advance loan. 

In previous periods of inflation it has been 

ible to provide increased capital by 

substantial additions to reserve out of 
eghanced profits during the period of rising 
wsts. ‘The present high level of corporate 
taxation and the particular way in which 
it operates have ruled out this possibility. 
In some industries the regulations imposed 
py Government price controls have pre- 
yented adequate provision being made. 
Inmany there is now a shortage of both fixed 
and working capital which are essential to 
the achievement of maximum production. 

The basic difficulty is that taxation allow- 
ances for plant depreciation are still tied to 
historic cost although replacement cost and 
taxation levels have alike risen steeply. 
There is some division of opinion as to the 
kind of remedy which should be applied 
to this very serious state of affairs and the 
committee recently set up by the Chancellor 
under the chairmanship of Mr. Millard 
Tucker, K.C., has sufficiently wide terms of 
reference to investigate the problem. What- 
ever the differences of view as to method 
there is complete agreement among indus- 
trialists that a drastic change is needed in 
the oppressive weight of taxation, which 
constitutes the most serious threat to the 
future industrial prosperity of Great Britain. 
Until this change is brought about the con- 
clusion must regrettably be drawn that the 
modernisation and re-equipment of British 
industry must be very gravely impeded. 


THE CONTRIBUTION OF TRADE ASSOCIATIONS 


The higher productivity which is essential 
to the survival of Great Britain as a first- 
rank industrial power must therefore come 
in the short term through increased output 
from each operative and each existing 
machine rather than from large-scale re- 
equipment. While it is difficult to generalise 
as to the extent of advance which can be 
made in this way, it is widely accepted that 
there are many firms in which productivity 
can be very substantially increased without 
questions of new equipment or finance 
arising. Much attention has been directed 
recently towards the large gap which exists 
between the most and the least - efficient 
firms in a given industry. If this gap could 
be substantially narrowed, a large contribu- 
tion would have been made to the required 
national increase in productivity. It is 
becoming increasingly recognised that much 
can and should be done by various forms of 
mutual assistance towards raising the effi- 
ciency of the less competent firms. In this 
field some trade associations have for a 
long time past been doing important work ; 
others have recently taken the matter up 
and created special committees for the 
purpose. Some trade associations have 
gone a long way in organising the exchange 
between their member firms of much infor- 
mation and help relating to production 
problems. In some cases it has been carried 
to the extent of full interchange of blue- 
prints and technical staff. Numerous asso- 
ciations maintain records of information 
supplied by their members for the purpose 
of assisting in solving the difficulties of other 
members. Such an arrangement constitutes 
&@ most valuable means of pooling and 
exchanging experience and the participants 
agree that all benefit. and that no single 
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contributor is a loser thereby. Certain 
associations are very active in organising 
visits between the factories of member firms 
and this useful and healthy activity seems 
to be increasing. In some industries local 
committees and study-groups have been 
set up to encourage interchange of produc- 
tion and technical information and to arrange 
inter-works visits. 


MEASURING PRODUCTIVITY 


Trade associations and professional socie- 
ties are studying closely methods of measur- 
ing productive efficiency. The object is to 
establish some form of comparison of pro- 
ductivity within a single firm and between 
firms engaged in similar production. Success 
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Fig. 3—EFFECTS OF RISING COST AND 
INCREASED TAXATION ON POST-WAR 
REPLACEMENT FINANCE 


in this would be an important contribution 
towards increasing productivity, for com- 
parison between firm and firm would prove 
a strong stimulus to greater efficiency. 
There are complications in ensuring com- 
parison of like with like, in allowing for 
differing degrees of use of bought-out 
components and in computing the extent 
to which allowance should be made for the 
amount of productive effort included in the 
widely different types of capital equipment 
employed. Nevertheless, a good deal of 
progress has been made. The subject is also 
one of the principal concerns of the Anglo- 
American Council on Productivity. 


Work Stupy 


Recent years have seen considerable 
expansion in the use of work study as a 
means of improving the organisation and 
execution of a wide range of industrial tasks 
and as a means of applying financial incen- 
tive payment schemes of various kinds. 
Generally this approach is applied to direct 
production work of a repetitive kind and 
its potentialities for indirect operations, 
both in factory and office, have as yet been 
all too little explored. Nevertheless, some 
companies have been able to make scientific 
work studies of clerical duties with the 
application of incentive schemes, whilst 
others have applied similar methods to the 
skilled trades. There is also an increasing 
interest in the improvement of lay-out of 
plant and machinery as an aid to greater 
productivity. Improved methods of hand- 
ling industrial products from raw materials 
through all the production processes to the 
final delivered article are spreading and there 
is much wider use of such devices as lifting 
trucks, pallets, and a whole range of specia- 
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lised tools and fixtures for saving physical 
effort. Much of this work is of a solid but 
unspectacular kind and its effect is cumu- 
lative over a fairly lengthy period. This 
somewhat pedestrian and unspectacular kind 
of progress does not lend itself to attractive 
publicity but it is making an important 
contribution to the gradual increase in 
productive efficiency. 


RESEARCH ASSOCIATIONS 


Supplementing the exchange of help and 
information on production matters organised 
and facilitated by the trade associations 
there is the work of the industrial research 
associations, which now number some forty. 
Organised in each industry on a co-operative 
basis, the research associations cover a 
large field of work, ranging from fundamental 
scientific research work to its application 
on the production scale. The dissemination 
of the results of this work to all firms sup- 
porting the association through their mem- 
bership makes an important contribution to 
technical advances in industry. 


INDUSTRIAL CONSULTANTS 

British industry is making increasing use 
of the services of industrial consultants, who 
cover a wide range of activities from pro- 
duction to market research. A consultant 
can often initiate changes and improvements 
which might not otherwise take place. The 
work of the better consultants makes a 
useful contribution to raising productivity 
and it benefits both the client directly through 
the work done and industry generally through 
the stimulus which consultants provide to 
management thought. The direct effect is 
only marginal in extent, for the number of 
individual men at work in this field can 
hardly exceed 1000. Numbers and oppor- 
tunities are, however, growing rapidly. 
Perhaps the influence of industrial consul- 
tants upon management thought and prac- 
tice constitutes their most important con- 
tribution. 


STANDARDISATION AND SIMPLIFICATION 


Two recent reports have drawn attention 
to the advantages to be gained from a reduc- 
tion in variety of the products of individual 
firms and from a more vigorous develop- 
ment of standardisation. The committee 
appointed by the Minister of Supply under 
the Chairmanship of Sir Ernest Lemon, 
has examined standardisation and simplifica- 
tion and specialisation in the engineering 
and allied industries. The report, entitled 
“ Simplification in Industry,” by a group 
appointed by the Anglo-American Council 
on Productivity, brings out the advantages 
which have been gained by American industry 
through reduction in variety. 

The reports are broadly complementary 
and there is much agreement in their respec- 
tive recommendations. There is need and 
opportunity in many industries for a con- 
siderable reduction in variety of components 
or end-products and important increases 
in productivity and lowering of costs would 
result from such action. Manufacturing 
and selling policy should encourage the use 
of simplified ranges of products and dis- 
courage the needless ordering of special 
types. The trade associations should 
organise surveys in each industry of the 
extent to which effort is being dissipated on 
undue variety. Consumers should be per- 
suaded of the benefits to be gained from sim- 
plification by way of readier availability and 
lower prices. Industry should make increas- 
ing use of standards and the British Standards 
Institution should be suitably strengthened 
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to deal with a greatly increased programme 
of Standard Specifications. 

The two reports have received wide pub- 
licity and have been in great demand 
throughout industry. Already there are 
signs of increased activity in this field by 
the trade associations, some of which have 
set up special committees to deal with the 
problem as a matter of urgency. Some 
industries have already a long and successful 
record of simplification and standardisation. 
In the motor-car industry there has been a 
reduction of basic models from 136 in 1939 
to some sixty in the post-war period and 
further reductions are in process, while 
body varieties have been reduced from 299 
to some forty. In the aircraft industry, 
where standardisation is largely a domestic 
problem, there has also been great progress. 
Since the establishment of the British 
Standards Institution in 1901 there has been 
a growth of nearly forty times in standards 
published, while the rate of distribution of 
standards has increased to some 600 times its 
initial level. 


THE ANGLO-AMERICAN COUNCIL ON 
PRODUCTIVITY 


An interesting and important post-war 
development has been the establishment of 
the Anglo-American Council on Productivity, 
representative of management and workers 
of the highest calibre, drawn from a wide 
range of industries in the United States and 
Great Britain. The Council has attempted 
in its brief existence to analyse the principal 
factors responsible for the very large ack- 
nowledged difference between the level of 
productivity in the two countries. On one 
of these. factors, i.e., reduction in variety, 
the group mentioned above has already 
reported and is shortly making arrangements 
to discuss the implications of its report with 
leading trade associations and _ industrial 
companies in different parts of the country. 
A second question of great concern to the 
Council is the relative levels of machinery 
and power available to each worker in 
industry in the two countries. The main 
activity of the Council, which is rapidly 
developing on a very large scale, is the 
sending to the United States of teams repre- 
senting management, technicians and work- 
ers of particular British industries to study 
the methods employed by similar industries 
in the United States. The first of these 
reports, that from a steel foundry team, 
made a very strong impression upon indus- 
trial thought in this country, mainly through 
the blunt challenge which it presented to 
management and workers alike to accept 
high productivity, with all its implications, 
as “a touchstone of Industrial Conduct.” 
Several reports from other teams are now 
appearing and there is a steady traffic of 
productivity teams at the rate of some three 
a month. So far twenty-seven industries 
have decided to take advantage of this 
-scheme, which offers a unique opportunity 
to study the best American practice, with 
the invaluable support of the Economic 
Co-operation Administration of the United 
States so far as dollar expenditure is con- 
cerned. American industry has responded 
with the utmost willingness and hospitality. 

The teams spend an appreciable period 
after their return making available to their 
industry, on an organised basis, the know- 
ledge and experience they have gained in 
the U.S.A. Perhaps the greatest value in 
this new and bold experiment is the intimate 
and widespread contact created with the 
vigorous attitude to high productivity sup- 
ported by management and workers alike, 
as a means to a high living standard in the 
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intensely competitive climate of the United 
States. 


CONCLUSION 


There are many indications that a great 
change is taking place in the British outlook 
on the production problem. This is in part 
a direct consequence of the growing, though 
still inadequate, realisation of the serious 
economic situation of the country. No doubt 
the widening area of contact with the Ameri- 
can attitude to high productivity is also 
exerting an influence on native thought. 
It is an encouraging reflection that the 
subject is the main centre of interest at many 
discussions and conferences, whether of trade 
unions, trade associations or professional 
bodies. 

In the absence of any generally accepted 
method of measuring productivity it is 
difficult to estimate what progress is being 
made. There are many examples of great 
strides made by individual firms in recent 
times but statistics for whole groups of 
industries are as yet almost non-existent. 
A notable exception is the steel industry, 
which has a remarkable record over the 
last ten years. Output of ingots and cast- 
ings has increased by some 50 per cent and 
melting and rolling by 60 per cent, in spite 
of a growing proportion of the more difficult 
products. This result has been achieved 
partly through an increase in the labour 
force and partly through greater production 
per operative. In melting and rolling, for 
example, output per man-year has increased 
by 28 per cent over the period. Further 
substantial improvements will come from 
the Development Plan now in progress. 
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This industry has suffered less than mog, 
from some of the restrictions on new capital 
development discussed above. 

More generally it has been estimated 
officially that the total volume of industrial 
production in the year 1948 showed an jp. 
crease of more than one-quarter over the 
1938 level. The corresponding figure for the 
first half of 1949 was some 30 per cent above 
the same datum. It must be added that this 
encouraging increase has been achieved 
largely through an increase in the number 
of persons employed in industry, which 
stands some two million higher than in 
1939, while unemployment is maintained at 
less than 2 per cent. The output per man. 
hour for industrial production for 1949 jg 
officially stated, however, to have risen by 
the substantial figure of 5 per cent over the 
1948 level. In a recent report to the Econo. 
mic Commission for Europe the suggestion 
was made that the increase in output per 
man-hour had been greater in the United 
Kingdom than in the United States. 

There are therefore encouraging indica. 
tions of increasing productivity in industry 
as a whole. The improvements are being 
gained from greater effort, better organisa. 
tion and closer attention to all the detail of 
the production process rather than from the 
installation of new equipment. None-the. 
less, improving output in the machinery. 
producing industries is resulting in some 
increase in the volume of new plant installed 
at home. There must remain grave doubt 
as to whether a sufficient share of the national 
output is being devoted to the thorough 
modernisation more urgently needed by 
British industry to-day than at any previous 
time. 


The Engineer and the Election 


(Contributed) 


N the north side of the railway station at 
York stands a signal-box which bears the 
impressive name of Severus Junction. It 
commemorates the Roman Emperor 
Lucius Septimius Severus, who died there 
in A.D. 211 worn out by the fatigues of 


his campaigns against the Caledonians. 
Severus is remembered, among other 
things, for his severity against what 


he called “ makers of smoke,” or persons 
who uttered promises which they could not 
perform. It is recorded that he liquidated 
a particularly pestilent wind-bag of this type 
by burning him alive. At the present time, 
when the voice of the party politician is heard 
throughout the land, it is fortunate for many 
of them that the Emperor Severus has been 
dead these seventeen centuries. Never have 
“makers of smoke ’’ been more active than 
they are to-day, and, unlike those who 
polluted the air of second century Rome, 
they now have the assistance of the printing 
press and the radio. We are assailed by all 
manner of nonsense, none of it more male- 
volent than the detestable propaganda which 
seeks to promote nostility between what are 
called “‘ classes.”” That individuals in receipt 
of payment from the public purse should 
lend themselves to this subversive effort is 
a sad reflection on the times in which we 


-live. For example, we see it proclaimed by 


men who know it to be untrue that employers 
desire the mutually destructive condition of 
mass unemployment; that our engineering 
works and other industries should be idle 
in order that the men who work in them shall, 


by the threat of destitution, accept lower 
wages. People who can believe this will 
believe anything; but it is time that the 
promotion of such palpable falsehoods 
should cease to be profitable to those who 
sink so low as to utter them. There has 
never been an epoch when it was more 
imperative to encourage the efforts of the 
British manufacturer and all his storm troops, 
technical and commercial. Devaluation of 
money is bad enough, but suffocation of 
effort is plain madness. Nothing can be 
more stupid than that Government trumpets 
should give forth uncertain sounds. Encour- 
agement vitiated by threats takes the edge 
off the manufacturers’ most efficient tools 
and the frustrating practice by some Govern- 
ment spokesmen of appearing with a bouquet 
in one hand and a Prick in the other is a 
manifest danger to the entire nation. It 
would be better to stick to bricks rather than 
fluctuate between blandishments and men- 
aces, and to remember the warning uttered 
by Abraham Lincoln, who advised politicians 
“Not to promise what you ought not, lest 
you be called on to perform what you 
cannot.” In this connection, it is necessary 
to acknowledge the extent to which the pro- 
mise of full employment has been maintained 
by the precious aid from across the Atlantic. 

As engineers we view politics as something 
which should be the honest and vigilant 
servant of the community. In its original 
meaning the Greek work signified not only a 
citizen of the city-state, but one who, while 
enjoying his rights, discharges his responsi- 






wSTwo | 


Feb. 17, 1950 


hilities. As it is, the description “ politician ” 
is applied indiscriminately to the wisest 
and basest of mankind, to Pericles in the 
gfth century B.C., and to Hitler in the 
twentieth A.D. We must regard with par- 
ticular contempt those party politicians who 
yould ‘ rather venture at large their decayed 
pottom, than bring her in to be new-trimmed 
in dock—who had rather promiscuously 
retain all, than abridge any.” These are 
the men Whom Shakespeare had in mind 
when he exclaims (“ King Lear ”’) : 


“ Get thee glass eyes ; 
And like a seurvy politician, seem 
To see the things thou dost not,” 


We look out on conditions to-day which 
call clamantly for the encouragement of the 
men who know, since these are the only men 
competent to lead. Our manufacturing 
industry was never more delicately poised 
than it is at this moment and its very life- 
blood lies in the principle of unfettered enter- 
prise. If the dead-hand of bureaucratic 
control is to be allowed to tighten its grip, 
we must surely perish as an _ industrial 
community. All our achievements in the 

t have been the product of individual 
intelligerice and effort. Indeed, a wise 
American has remarked that “the major 
flaw in socialism—and it is a fatal one—is 
the mistaken notion that groups do any- 
thing.... Nothing was ever done except 
by individuals. Sometimes individuals work 
together, but where they are most successful, 
they work not as a group but as a team of 
freely co-operating individuals.” If we recall 
our industrial history it will be seen that 
without the strenuous efforts of single indi- 
viduals there would have been no industrial 
development at all. These individuals came 
from all classes of society, chiefly from that 
humble class which produced such men as 
Newcomen, Watt, Stephenson, Arkwright, 
Crompton, Faraday and many others, whose 
names will be remembered and honoured 
as long as our language continues to be 
spoken. If this fertility is to be strangled by 
the discouragement of initiative and inde- 
pendence, we are lost. That is the major 
danger which hangs over us to-day. 

There have been times in the past when 
insufficient wages were paid to men who— 
as, for example, iron moulders—were cer- 
tainly lost to industry for the reason that 
their skill was inadequately rewarded. No 
skilled iron moulder would stay in a foundry 
if he could find better remuneration as a 
bus driver. These times have gone, and the 
enlightened industrialist of to-day regards 
generous wages as the just reward of efficient 
effort. But in addition to the manual workers 
in the industry, we need the climate in which 
the industry thrives. To provide this 
demands not only the highest qualities of 
industrial leadership, but unfettered oppor- 
tunity for its exercise. We also need con- 
ditions affording encouragement to those 
capable of climbing the ladders which exist 
in every business, ladders up which have 
ascended those men who, in the past, assisted 
to erect the magnificent fabric of British 
technical industry. We must not allow 
this fabric to become dilapidated, and it can 
only be maintained, strengthened and 
enlarged by the exertions of free men working 
in harmony. They must include men of all 
categories, just as an alloy steel must include 
its requisite constituents. There must be 
no tyranny from the left or from the right, 
since tyranny leads quickly to inarticulate 
slavery. If profits are made they should not 
be despised ; they will fructify in the expan- 
sion of industry and thus for the good of the 
nation at large. Let us all bear in mind, 
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during the conflicting clamour of the many 
voices raised at this time, that if we make 
gross mistakes we shall surely have to pay 
for them out of our sorely attenuated national 
resources. The best way to avoid mistakes 
is to give due consideration to the funded 
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experience of the past which teaches us 
that our nation does not thrive on repression 
and regimentation, but only on that freedom 
which, exercised without irrationality, affords 
the maximum opportunity to the individual 
man, 


90-Metre Mural Comparator at the 
NPL. 


By J. S. CLARK, B.Sc., A:R.C.S., D.I.C. 
No. I 


INTRODUCTION 


HIS article describes in some detail the 

method now used at the National Physical 
Laboratory to standardise the precision 
tapes and wires used by geodetic surveyors 
and other engineers for accurate measure- 
ments of length. The micrometer micro- 
scopes and other equipment used for this 
purpose are attached to a brick wall some 
164ft long, the whole forming a comparator 
of sufficient short-term stability to enable 
comparisons of the necessary accuracy to 
be carried out. Over a period of years, 
however, the wall has been found to have 
progressively increased in length. This 
secular growth is still going on, the present 
rate of increase in length being about 
0-009in per year. 

This description of the present improved 
equipment and technique is supplementary 
to the article on Surveying Tapes and Wires 
in “‘ Glazebrook’s Dictionary of Applied Phy- 
sics,”’ Vol. 3, 1923, and is published by per- 
mission of the Director of the National 
Physical Laboratory. 


slightly proud of the upper surfaces of the 
stone blocks and of the slate slabs and 
are carefully levelled so that all lie within 
0-025in of the same horizontal plane. 
Each surface is ruled with a series of lines 
Immf apart at right angles to the length 
of the bench, and one of these lines, suit- 
ably identified, is the defining line of that 
particular length measured from the zero 
mark, which is near the west end of the 
bench. The edges of the nickel-steel blocks 
were aligned along the front edge of the 
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(1) GENERAL DESCRIPTION OF MURAL 
COMPARATOR 


The 50m comparator used at the National 
Physical Laboratory for the standardisation 
of precision surveying tapes and wires is a 
horizontal bench built into the wall which 
forms one side of a row of inner rooms in 
the main Metrology Building of the Labora- 
tory, and was built in 1908. This wall, 
about 164ft (50m) long and 12ft high, forms 
one side of a corridor about 5ft wide, the 
other side being the outer wall of the build- 
ing. This external wall faces south, and 
carries on its inner side a zinc-lined trough, 
50m in length, used for the determination 
of coefficients of expansion of surveying 
tapes and wires. Access to the corridor is 
through doors at the east and west ends only. 
The bench is 4ft 8in above floor level and 
extends at each end slightly beyond the 
ends of the inner wall, the total length 
being about 169ft 6in (51-5m). This long 
wall is effectively buttressed by the nine 
transverse walls of the eight inner rooms 
referred to above. 

A diagrammatic cross-section of the inner 
wall and of the bench is shown in Fig. 1, 
and a general view of the corridor in Fig. 2. 

The top of the projecting part of the wall, 
which forms the bench, is covered with 
slabs of polished slate A, 13in wide and I4in 
thick, in lengths up to 6ft. At intervals of 
every 4m and at various important points, 
such as 50ft, 66ft, 25m, 100ft, 50m, &c., 
blocks of Portland stone B are built into 
the brickwork, and these bear bench marks 
M, and M, ruled on nickel-steel (invar) 
blocks let into the stone. The upper 
surfaces of these nickel-steel blocks are 


*Communication from the National Physical Labora- 
tory, Teddington. 
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A. Slate Bench 

B. Portland stone blocks 

Cl and C2. Carriage rails 

D. Ball-race fittings on front of bench 
M1 and M2. Bench marks 

G. Micrometer microscope 


FIG. 1—DIAGRAMMATIC CROSS - SECTION 
THROUGH MURAL COMPARATOR 


bench so that they are all within 0-025in 
of the same vertical plane. 


(2) AssocrateD MEASURING EQUIPMENT 


The measuring apparatus associated with 
the bench comparator includes two micro- 
scope carriages, each bearing two micro- 
meter microscopes, a carriage to support 
the H-section invar line-standard used in 
standardising the bench, and a railway, 
running the whole length of the bench, to 
which the three carriages may be locked at 
any desired position. The railway consists 
of a pair of steel rods of circular cross-section 
made up of 13ft lengths of ljin diameter 
mild steel supported on cast iron sleepers 
6}ft apart, embedded in the slate. Provision 
is made for lining up the front rail C, 
in both planes, since the carriages are guided 
by and clamped to this rail. The rear rail C, 
which is at 8in centre distance behind the 
front rail, need only be aligned horizontally 





{All departures from nominal lengths of surveying 
tapes, whether they are graduated in the imperial system 
(feet) or in the metric system (metres), are measured in 
metric units (millimetres). 
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because the carriages merely slide on the 
rear rail. 
The two microscope carriages are similar, 
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The third carriage (shown in Fig. 3), 
which supports the H-section invar line- 
standard used for standardising the bench, 
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jecting rods are brought into contac‘ 


small metal plates embedded in the pie: 
of the wall just above the bench. Wher 





Fic. 2—DILATOMETER AND MURAL COMPARATOR 


each being made in two parts, the lower 
part resting on the rails, and the upper part, 
Carrying the two microscopes, being provided 
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Fic. 4—BALL - RACE 2S FOR SUPPORTING 
APE 


with adjustments whereby the axis of each 
microscope may be set perpendicular to the 
(horizontal) plane of the rails, and moved 
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FiG. 5—APPLICATION OF TENSION 


short distances in the directions parallel to 
and perpendicular to the length of the 
bench. 





is a light framework designed to support 
the standard on rollers in two stirrups at 
the Airy points. Adjustments are pro- 
vided for small movements of each end of the 
bar in the direction perpendicular to the 
length of the bench, and in the direction 





FiG. 3—CARRIAGE SUPPORTING INVAR-LINE STANDARD 


used on the front of the bench, the tape is 
supported on two or more ball-races D (Fig. 1) 
attached (adjustably as regards height) to 
the front of the bench. These ball-races, 
each fin in diameter and fin wide, are 
mounted in co-axial pairs on the front edge 


TaBLe I 
n No. of Approx. rate of Coeff. of eXpan- 
Period observations Temperature range, °C. growth, mm per sion per LC, 
year 
eee — sec . tes , pall aicnptaesoanges = = ie 
1913-1915 | 19 | 13-7-19- 5-8 0-45 | 3-18 li-*® 
1919-1922 39 13-4-23- 10-4 0-35 | 2-66 
1923-1934 | 27 13-5-23- 9-6 0-28 | 2-86 
1935-1940 | 13 | 15-85-21 | 63 0-25 2-64 
| 


Weighted mean coefficient of expansion 





perpendicular to the plane of the bench, 
for focusing the graduations on the line- 
standard. 

When being measured on the bench, 
tapes or wires may be supported (a) “on 
the flat ’’ along the centre line of the bench ; 
(6b) “in multiple catenary,”’ also along the 
centre line of the bench, and (c) in “ single ”’ 
or “multiple catenary” in a_ vertical 
plane in front of the 
bench. When in cate- 





=2-8 x 10 per 1°C. 





of each of the stone slabs which bear the 
bench marks. The ball-races are in pairs 
to accommodate tapes fin wide. Surveying 
tapes are usually either fin (6mm) or }in 
(3mm) wide, and a single ball-race is only 
wide enough to accommodate tapes }in 
wide. 

The standard tension is applied to a tape 
or wire by means of dead weights—usually 











nary, the tape is sup- mm. 

ported on two or more 7 RE Cao 

ball races #in in dia- +9r in mm. at 20°C. a ill 
meter. When used on +8 t | | = 

the top of the bench, +7} 

the  ball-races are wa | 4 
mounted in fittings as +5 | 

shown in Fig. 4. es a eee | | | ia 











Each fitting consists 
of a brass disc, 3in 


thick, on. three ball +1F 
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feet and carrying an 650m 9 
adjustable brass rod -7b / 





























projecting _horizon- 

tally. The ball-race is 1910 ©1915 += 1920 
mounted adjustably “THE ENGINEER" 

for height, on the upper 


‘surface of the brass 


disc. These fittings are 

numbered to associate them with particular 
bench marks, and rest on the stone blocks 
which bear the bench marks, the horizontally 
projecting rods acting as distance-pieces 
to ensure that the ball-races are correctly 
aligned in a vertical plane. With this 
intention the ends of the horizontally pro- 
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FiG. 6—SECULAR LENGTHENING OF BENCH SINCE 1913 


10kg in the case of 24m tapes and 20 lb 
or 25 Ib in the case of 100ft tapes. Straining 
wires or cords supporting the weights are 
attached to the ends of the tape and pass 
over ball-bearing pulleys, which are placed 
one at each end, just beyond the end of the 
bench (see Fig. 5). When the whole 50m 
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of the base is not in use (e.g., when 
oot or 24m tapes are being measured), 
jdditional lengths of straining wire, sup- 
on ball-races at intervals, are inserted 
Peween the ends of the tape and the short 
jengths of straining wire which pass over the 
pulleys and connect to the straining weights. 
The effect of friction of the pulleys and of the 
ining wires is eliminated when taking 
observations on a tape or wire by first — 
the tape in one direction until the fiducia 
lines are under the microscopes and then 
taking the readings on the lines, the actual 
tension on the tape exceeding that given 
by the hanging weight by the force required 
- 49 overcome friction. The tape is then 
pulled a short distance further in the same 
direction, then pushed back until the same 
lines are again under the microscopes, 
and readings taken. In this condition the 
tension on the tape is less than that given 
by the hanging weight by the force required 
to overcome friction. The mean of the two 
sets of observations gives the length of the 
tape under the tension given by the hanging 
weights. This method of eliminating the 
effect of friction is used whether the tapes 
are in catenary suspension or whether they 
are supported on the flat. 


(3) SeouLAR INCREASE IN LENGTH OF BENCH 


Distances between the bench marks are 
continuously changing slowly owing to 
changes in temperature and possibly owing 
to changes in humidity of the atmosphere. 
There is also a definite secular change which 
may be due to the tendency of the wall to 
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were all found to lie within +lmm of 
the smooth curve in Fig. 6. About 100 
measurements of the 50m length have been 
made since 1913, grouped as in Table I. 
Using the approximate rate of growth applic- 
able to each period, it was possible to 
eliminate the effect of secular growth from 
the observations in each group, and from 
the corrected lengths at various tempera- 
tures, to calculate the effective thermal 
coefficient of expansion of the bench. The 
results quoted in Table I indicate that the 
mean effective coefficient of expansion of 
the bench is about 2-8 parts in a million 
per 1°C. 

Using this coefficient of expansion to 
reduce all the length measurements to 
standard temperature, 20°C., it was then 
found that all the corrected observations 
when plotted were within +0-4mm oc 
the smooth curve of Fig. 6, ie., within 
+8 parts in a million of the true length at 
20°C. of the 50m bench at the time specified. 

The total secular increase in length of the 
50m bench in the thirty-six years since 
1913 is almost exactly lem, and Fig. 6 
shows that there is no evidence yet of an 
asymptotic approach to stability. 

It is evident then that the bench cannot 
be used directly as a base for the measure- 
ment of surveying tapes to an accuracy of 
1 part in a million (N.P.L. Class A accuracy 
of determination). This is largely owing to 
the difficulty of measuring the effective 
temperature of the bench and to the impos- 
sibility of making any allowance for the 
probable changes in its length due to changes 
in humidity of the air and other causes. 
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A Slipway Centenarian 


In our issue of November 7, 1947, we had an 
article about acentenarian beam pumping engine 
still in service; now we hear of another, this 
time a horizontal engine at Dover Harbour. 
When the Wallington Dock there was under 
construction about 1840, it was decided to 
install a slipway and that of Thomas Morton, 
who was a shipbuilder of Leith, and had 
patented his combined slipway, cradle and 
hauling-up gear in 1819, was installed in 1849. 
The provision of such slipways had become quite 
an extensive business, and Messrs. 8. and H. 
Morton, “‘ Engineers, Leith,” were entrusted 
with the work. The feature of interest about 
the hauling engine—a single-cylinder,’ 1lin 
diameter by 24in stroke, non-condensing—is 
that it has a gab-valve gear such as was fitted 
at that date in the well-established side-lever 
marine engine, i.e., where it was necessary to 
reverse for short periods only at long intervals. 
A simple D-slide valve is actuated by a single 
eccentric rod which has a gab end and is lifted 
off its pin by a foot-lever and is operated in 
reverse bya long hand leverasshown below. This 
of course, needs considerable skill on the part 
of the engine driver, but after a little practice 
he is able to maintain a speed of about 60 
r.p.m. Naturally, care has to be exercised not 
to stop on load on the dead centre; if that is 
allowed to happen recourse must be had to 
barring round the flywheel by hand. Steam 
was supplied originally at 40 lb per square inch 
by an egg-ended boiler, but in 1888, when the 
slipway, gradient 1 in 18, was lengthened to 
415ft to accommodate heavier vessels than 
previously (up to 850 tons deadweight), a Cornish 
boiler by Galloways, working at 60 lb per square 
inch, was installed, no alteration to the engine 
being made. A Watt governor to control the 
speed was provided, but it has been found 





HORIZONTAL SLIPWAY 


settle down under the influence of gravity, 
or possibly to progressive chemical action 
in the cement with which the bricks and 
slate slabs are bonded. Whatever may be 
the cause, the effect is a secular increase in 
the total length of the bench, which even 
now, some forty years after its installation, 
has not yet attained a constant length. 

This secular increase in length of the 50m 
interval is illustrated in Fig. 6. 

The overall (50m) length of the bench 
has frequently been measured since 1912, 
except during the two periods 1915-1920 
and 1940-1946, by methods to be described 
later. The temperature of the bench at the 
time of measurement is assumed to be that 
given by a number of mercury-in-glass 
thermometers lying horizontally on the 
bench itself. All observations of bench 
length were made within the tempera- 
ture range 13°C. to 24°C., and when plotted 


ENGINE AND GEARING AT DOVER 


The bench is therefore used merely as a 
comparator, to compare the length of a 
tape under test with that of a standard 
tape of the same nominal length, and until 
1921 this was the procedure adopted. In 
order to obtain the accuracy required to 
guarantee the length of a tape to a precision 
of one part in a million, it was necessary to 
make the comparison several times, and with 
several different standard tapes. This was 
a slow and expensive procedure, but in 
1921, sag wires, described in the following 
section, were installed. These provided a 
sensitive check on the length of the bench 
at any moment and so made it possible to 
make a series of measurements of a number 
of tapes, extending over a period of several 
days, the standards only being measured 
perhaps once or twice during this period. 


(T'o be continued) 


HARBOUR 


unnecessary, as satisfactory control is effected 
by hand operation of the butterfly valve in the 
steam supply pipe. For hauliag up the cradle 
three speeds are provided through the gearing, 
illustrated above, which shows the smallest 
pinion in gear for the heaviest load. The speeds 
are : 


Speed, Deadweight, 
feet per hour tons 
Slow speed... ... ... 100 ... ... 600/850 
Mid-speed ... 200 ... ... 350/600 
Fast speed ... 400 - Upto 350 
—__———_ 


Scanprvavian Power ScHEME.—A committee of 
experts, representing Norway, Sweden and Den- 
mark, has recommended to the three governments 
a scheme for the export of 600,000,000kWh of 
electricity annually from Norway to Denmark, 
via Sweden. The total cost of the high tension 
cable and other equipment required is put at 
120,000,000 kroner, which would be shared 
proportionately by the three countries. It has 


been suggested that transmission could begin about 
the middle of 1953. 
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New Mechanised lronfoundry of 
Ruston and Hornsby, Ltd. 


No. 


HAT is probably the most highly mech- 
Wnised foundry in this country—if not in 
purope—was recently completed and put into 
grvice by Ruston and Hornsby, Ltd., of 
Lincoln. Plans for the construction of this new 
foundry had been under consideration for a 
number of years and they were put in hand in 
1945, when it became evident that there was an 

need for a considerable increase in the 
productive capacity of the company’s foundries, 
in order to meet the ever-growing demands for 
castings for its oil engines, diesel locomotives, 
umps, excavators, &c. Detailed studies of 
gales forecasts showed that an additional 
capacity of some 250 tons of castings per week 
was required and the new foundry has been laid 
down and equipped to supply that quantity. 

The site on which the foundry has been built 

was acquired many years ago and provides 
considerable room for future expansion. The 
lay-out of the new building and its equip- 
ment are such that future extensions can be 
added as and when necessary to increase the 
productive capacity, and also make possible the 
introduction of new methods for the manufac- 
ture of heavier and larger castings than those 
now being made in the other main foundry of 
thecompany. It is anticipated that by further 
extensions in the future the whole of the foundry 

ucts of the Ruston group of companies 
could be made by the most efficient and modern 
methods in this one establishment, which is 
known as the Beevor foundry. 

Work on the construction of the new foundry 
was started late in 1946 and, as bricks were not 
available at that time owing to material re- 
srictions, the structure was covered with 
protected metal sheeting. The arrangement of 
the buildings and the plant can be seen in the 
plan we reproduce on this page. The foundry 
covers a total floor area of 115,000 square feet 
and consists of five parallel bays, each 50ft 


I 
wide, three of the bays being 350ft long and 


two 325ft long. These are the main production 
bays for coremaking, sand treatment, moulding, 
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These two bays are used for the handling and 
storage or raw materials, melting and distri- 
bution and various services. The height of the 


building throughout has been to 
ensure good atmospheric conditions at the floor 
working level. The height to the crane rails 
is 24ft, to the eaves 32ft and to the roof ridge 
43ft. Rail trucks bring all materials right into 
the building and all operations, including 
furnace charging, are carried out under cover. 
When the plant foundations were being laid 
down considerable care had to be exercised and 
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Rail delivery of raw materials 

Bin storage and charge make-up 
Tapping iron into distributing ladles 
Transfer of iron to casting ladles 
Mould pouring 

Core ramming 

Core finishing and distribution 
Green sand mould making 

Knock outs 


Sl ASrPonwe 








10. Dry sand mould making 

ll. Mould drying 

12. Core setting, closing and casting 

13. Dry sand knock out 

14, Shot cleani 

15. Grinding ond finishing-light castings 
16. Fettling heavy castings 

17. Despatch 


WORKS AND MATERIALS FLOW DIAGRAM 


casting and fettling. Arranged at right angles 
to these bays are two more bays, each 60ft 
wide, one 300ft long and the other 200ft long. 


the difficulties were increased owing to the fact 
that the natural water level of the site was only 
5ft 6in below the required floor level. Whilst 
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the foundations were being laid dewatering 
plant was used to lower and keep the local 
water level below that of the deepest excavation. 
The necessity for using elaborate means of de- 

ing will be appreciated when it is pointed 
out that for the sand-handling plant alone there 
had to be built reinforced concrete pitwork 
totalling 900ft in length, varying in depth from 
8ft to 17ft, and in width from 7ft to 15ft. 

When the new foundry was being planned it 
was realised that it would be nec to use 
the limited amount of skilled labour available 
only for the highly skilled operations, and that, 
to obtain the required production, special 
methods and a high degree of mechanisation 
would be necessary to permit the use of other 
grades of labour. The fact that the class of 
work called for was not of a repetitive nature 
and a large continuous output was n > 
added considerably to the problem involved. 
Special methods and equipment were therefore 
devised and introduced to make possible a 
smooth continuous production flow in a highly 
mechanised plant. 

As a matter of interest we reproduce here- 
with a diagram in which is shown the flow of 
materials and work through the foundry, and 
on page 204 can be seen general views of 
some of the main sections of the foundry. 


Raw Materiat HANDLING AND MELTING PLANT 


All raw materials for the melting plant are 
delivered to the foundry by rail and the loaded 
wagons run straight into the building on tracks 
laid down at the rear of the storage area in the 
melting bay. A 10-ton overhead travelling 
crane which serves the length of the storage 
area is fitted with a lifting magnet and a grab. 
Using either the grab or the magnet, according 
to the nature of the material being handled, the 
crane unloads the wagons into a line of rein- 
forced concrete bins. These bins, as can be 
seen in one of the photographs we reproduce, 
are arranged at floor level on each side of a 
trench along which a travelling weighing 
car runs on rails. As this car runs from 
one end of the storage area to the other a drop- 
bottom cupola charge bucket on its platform 


RAW MATERIALS STORAGE AND HANDLING EQUIPMENT 
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is filled with the necessary materials to make 
up a charge. At the end of its run the car stops 
below a 2-ton travelling crane, which raises 
the bucket up to the cupola charging platform. 
The crane then traverses to suspend the bucket 
over the top of a preselected cupola into which 
the charge is dropped. 

The melting plant consists of four cupolas, 
which are used in pairs on alternate days. 
These cupolas are lined to a diameter of 42in 
and each is designed to melt between 6 tons and 
7 tons of iron hour. The base metals pro- 
duced in each of the two cupolas in service can 
be either mixed or treated separately at the 
spouts with alloy of graphitising additions to 
make them suitable for various classes of work. 
The cupolas are tapped into drum dis- 
tributing ladles which are suspended from an 
overhead runway as shown in one of the photo- 
graphs we reproduce on this page. When a4 
drum has been filled it is lowered on to the plat- 
form of an electric truck and delivered to one 
of the casting stations in the foundry. At a 
central pouring station the drum ladles are 
raised by an electric hoist and their contents 
transferred to smaller casting ladles suspended 
on travelling rack hoists. These rack hoists 
run on a system of overhead monorails which 
interconnect the moulding units on the foundry 
floor. Transport of molten iron in a foundry 
by means of electric truck is somewhat unusual, 
but it has proved both safe and rapid and is 
stated by the firm to be giving very satisfactory 
results. 


CoREMAKING 


The coremaking department is laid down in 
the lowermost of the five 50ft bays near the 
melting plant. In this shop, which is shown in 
one of our illustrations, the cores are made by 
hand—mainly by female labour. The smaller 
cores are made on individual benches arranged 
along the side of a steel band conveyor on which 
they are transported to a large five-stage 
vertical continuous furnace. Larger cores are 
made on a series of benches with gravity roller 
tables and are transferred on to a second 
gravity roller conveyor leading to a core 
stripping machine. From this stripping ma- 
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chine the cores are transferred on a second 
conveyor to the drying oven. The oil sand used 
for making the cores is delivered from the sand 
preparation plant, which will be described later 
in this article. 

When the dried cores are removed from the 
oven they are dressed on benches at the opposite 
end of the department and stored on special 
racks until required in the foundry, to which 
they are transferred in batches on electric 
platform trucks. 


(To be continued) 


> 


Track Crrourtine at Euston Sration.—The 
report has now been published of the Ministry of 
Transport inquiry into a collision at Euston Station, 
London, on August 6, 1949, between an empty train 
which was being run into the station, and a train 

y standing at Platform 13. The collision 
was caused through the empty train being routed 
in error to Platform 13 instead of Platform 12. 
Colonel R. J. Walker, who conducted the inquiry, 
draws attention in the report to the fact that at 
Euston Station the platform lines are not track 
circuited, and that the safety of operation has thus 
depended almost entirely on the organisation and 
discipline of the staff and, in particular, on the 
quality and skill of the signalmen. Regret is 
expressed that the installation of well-tried safety 
apparatus has been deferred so long. The report 
notes that a comprehensive and costly scheme for 
the reconstruction and i i of Euston 
Station had reached an advanced p ing stage 
in 1939 when the outbreak of war intervened, and 
another modified project, including complete 

i ing, was considered after the war. Sub- 
sequent conditions have made it impossible to 
revive either of those schemes in their entirety; 
but Colonel Walker feels that, when it was known 
that they had been deferred, the provision of simple 
track circuiting, which was only a small, but 
nevertheless very important, part of them, should 
have been made without further delay. As a result 
of the accident and subsequent discussion with the 
railway authorities, track circuits are now being 
installed on Nos. 12 to 15 platform lines. It is 
added, however, that replacement and modernisa- 
tion of the signalling at Euston is overdue, and the 
hope is expressed that the complete resignalling 
scheme will not be much further delayed. 
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The Electrical Research Association 


HE‘ twenty-ninth annual report of the 


British Electrical and Allied Industries 
jh Association, which was presented at 
the Association’s annual general meeting, on 
friday, February 10th, covers the activities of 
the year ended September 30, 1949—the first 
of operation under the revised articles of 
asociation, necessitated by the Electricity 
Act of 1947, Although the general composi- 
tio of the Council as between the electricity 
supply and manufacturing remains substantially 
unehanged, the new articles of association 
ide for the adherence of the B.E.A. 
Central Authority and the Area Boards as 
separate ordinary members. The new bodies 
and the North of Scotland Hydro-Electric 
Board may now nominate a certain number of 
tatives to the Council. To allow for 
the representation of other interests, such as 
the rt Commission, the numerical 
strength of the Council has been increased 
ightly. 
Be a general survey of the Association’s 
activities the report emphasises the importance 
of the work done by its technical committees, 
These committees, which include some 1000 
technical experts throughout the - country, 
simplify the physical task of maintaining liaison 
by individual contact. On any matters which 
cannot obviously be assigned to any particular 
committee, however, individual members can 
make use of the services of the E.R.A. Infor- 
mation Bureau. Finally, in imstances where 
direct consultation appears to be justified, 
the research staff can make direct contact with 
members. 

Quantitatively, the activities of the E.R.A. 
during the year can be very roughly assessed 
by the fact that it published eighty-five tech- 
nical reports, an increase on the previous year’s 
output. For its part, the Information Bureau 
greatly increased the scale of its activities ; 
substantial use was made of its abstracts and 
translations service and the number of loans 
of publications to its members totalled 2500. 

n the following paragraphs we give a brief 
resum* of the part of the E.R.A. report that 
is devoted to a general survey of the research 
programme. 


RESEARCHES IN PROGRESS 


In research on the use of wind power for 
electricity generation the work on wind régimes 
and site selection continues and will provide 
design and selection data for sites. Extensive 
measurements have been made in Orkney, 
where the North of Scotland Hydro-Electric 
Board is erecting a 100kW generator, and in the 
West of England, where the B.E.A. may install 
one! The question of a major research and 
development programme outside present re- 
sources has been referred to the Government 
through the Department of Scientific and 
Industrial Research. 

Similarly a model-scale study of d.c. trans- 
mission at high voltages has already achieved 
results and the whole theoretical and economic 
field has been explored on existing knowledge, 
but the question of full-scale trials must first be 
examined by interested members whose views 
ate awaited. 

The gas cell has achieved a laboratory per- 
formance to justify consideration of the wider 
issue of where it may possibly find economical 
application. At the beginning of the year the 
immediate object was to show that the cell 
could function satisfactorily at current densities 
of the order of 100A per square foot and by 
June, 1949, this had been achieved and currerit 
densities of 200A per square foot (and up to 
800A per square foot at lower cell voltages) were 
recorded. 

The work has thus come to the end of the 
preliminary stage. Further steps require a 
knowledge of the directions where fruitful appli- 
cation may lie, particularly since progress mi 
need costly facilities. Accordingly effort has 
been diverted to preparation of a statement of 
the technical advance made, a review of possible 





applications of the cell, and basic comparisons 
with alternative methods. The situation will be 
considered by the Council in order to indicate to 
the Committee how the future of this work 
should be ap hed. 

Basic work on the heat pump bears mainly 
on feadily available heat sources, including the 
earth, and on the efficiency of components, but 
meanwhile contact is maintained with the 
installations which industry has. been. stimu- 
lated to undertake. The work on fuel-electric 
water heating, including scale formation, is 
being put to practical use. 

It is hoped that direct improvement of effi- 
ciency will result from the analysis of the 
economics of earthing and consumer protection, 
and from the use of a comprehensive data book 
(with alignment charts for quick working) on 
the electrical characteristics of overhead lines, 
This is first. being issued in parts, to avoid delay, 
and is believed to be a unique compendium, 
Investigations of harmonics, including telephone 
interference, mainly concern essentially distort- 
ing loads such as rectifiers and in all cases are 
made on systems where important questions 
have to be decided. Thus direct help is given to 
members in the course of ascertaining general 
principles. 


SwtrcuGrar 


Those responsible for the E.R.A. switchgear 
research can pride themselves on having 
originated at an early date nearly all the 
developments now in the forefront of practice 
in this field, where British industry has de- 
servedly so high a place. Besides continuing 
fundamental work on circuit severity,* arcing, 
te-ignition, variation in repeat tests,* and aero- 
dynamics of air blasts, the switchgear depart- 
ment is also dealing with some more immediate 
problems such as carbonisation of switch oil 
and deposition of carbon on insulators. 

In synthetic testing an important discovery 
has been made. In the course of tests at the 
E.R.A.. Laboratory a condenser discharge 
method of simulating the conditions of current 
and voltage around current zero, on a certain 
type of i air blast circuit breaker, 
was discovered by F. O. Mason. This discovery 
makes possible the production at low powers of 
initial rates of rise appropriate to full-scale 
tests, and its implications are important. It is 
thought that the method may find application 
in testing circuit breakers for short circuit 
breaking capacity. : 

Work is extending on contactors which are 
sometimes called upon for a performance 

ing that of @ circuit breaker. The 
study of the behaviour of fuses on small over- 
currents has continued. 


Steam Power PLant 


Increase of steam turbine efficiency demands 
high temperatures and pressures and the tables 
of steam properties are being extended to 
6000 lb per square inch and 1400 deg. Fah. 
(760 deg. Cent.). The actual development of 
steam and gas turbines seems limited by the 
high-temperature and long-time of mate- 
rials which is being studied at the National 
Physical Laboratory (jointly sponsored by the 
E.R.A. and the British Iron and Steel Research 
Association). Some ial assistance has been 
given to the National Physical Laboratory to 
accelerate this work. The provision of uniform 
and satisfactory pulverised fuel and the testing 
of dust extraction are examined in co-operation 
with the British Coal Utilisation Research 
Association. The British Non-Ferrous Metals 
Research Association co-operates over the 
corrosion of steam condensers. 


CABLES AND OvERHEAD LINES 


To improve the economy and reliability of 
cables and overhead lines their ratings for 
normal loads and short circuits have been com- 
pleted and some ancillary studies put in hand. 
Work on the mechanical behaviour of cables in 
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ducts should improve their exploitation and 
may increase utilisation if it is found possible to 
raise the permissible temperature rise.‘ Other 
work on ¢onductors, &¢., comprises corrosion 
of composite conductors and of insulators and 
fittings, mechanical properties of reinforeed 
conerete, cadmium copper trolley wire, season- 
ing and creosoting of wood poles, and don- 
nectors for conductors. Continuity of conduits, 
ineluding light alloy conduits, continues to be 
studied, and some consideration has been given 
to electrical fire risks. 

The design of a pilot network analyser for 
use in multi-frequency problems has been con- 
sidered in detail and this is now under con- 
struction. The work has been hampered by 
delay in delivery of certain components, but 
difficulties in this respect have now been over- 
come. In co-operation with Mr. M. W. 
Humphrey Davies, of Imperial College, good 
progress has been made towards the completion 
of proposals for a network analyser for use at & 
single frequency. : 
Methods by which physieal problems in 
general may be solved on a network analyser, 
by suitable representation of differential equa~ 
tions and conditions, have been 
studied, and a report (Ref. V/T107) is in an 
advanced state of preparation. A Panel (V/Da) 
has been formed to draft definitions of those 
quantities on which analysis of power systems 
is based, and to indicate the accuracy with 
which it is possible or desirable to determine 
these quantities. Some progress has been 
made 


Switching and lightning surges form perhaps 
the main single electrical hazard in electricity 
supply. The E.R.A. filter is being 
installed in service. Two different equipments 
for recording surges on systems are on trial. 
The magnitude of the lightning hazard has been 
shown to be calculable from the probable 
current in strokes in the vicinity, and with 
certain statistical information it is now possible 
to base decisions concerning design and pro- 
tection on quantitative scientifie estimates. 
Statisties are being accumulated with the aid 
of the B.E.A. and with the magnetic links 
installed and observed by E.R.A. staff. An 
auxiliary analysis of immediate interest to elec- 
tricity supply has been completed, namely, the 
surge ©) isties of distribution fuses. 

Regarding transformers, interest lies at 
present in improving security by studying the 
short-circuit stresses and currents from faults 
together with the generation of gas by dete- 
rioration and in reducing size and cost by 
examining energy losses and self-heating. 

At the request of the British Electricity 
Authority attention is bemg given to the 
problems of measurement at voltages of 132kV 
and over. Voltage transformers of conventional 
design tend to become excessively large and 
expensive at such voltages and consideration is 
bing given to the possibility of using capacitor 
transformers for the purpose. Suitable designs 
will be prepared and the question of manu- 
facturing reliable capacitors of the necessary 
output will be dealt with m collaboration with 
manufacturers. 

The discovery and evaluation of the parasitic 
forces in integrating meters has excited con- 
siderable interest, and earlier classical work on 
the orientation of the optic axis of jewels is 
being carried through to completion. 


AGRICULTURE AND HORTICULTURE 


Support from the Ministry of Agriculture and 
Fisheries has permitted an expansion in 
researches on the application of electricity to 
agriculture and horticulture. On crop drying 
with low electrical loadings recommendations 
ate included in a report on “Barn Hay 
Drying,’® and work is proceeding with pro- 
mising results on hop drying, hay drying by the 
Swedish method and grain drying. A small 
tractor has been converted for operation from 
the electric supply. A report on electric fences 
has been issued.® Research has begun on the 
use of electrical methods in poultry keeping 
and milk pasteurisation (with high-frequency 
fields), Significant results have been obtained 
on electrically heated frames and cloches, but a 
further season’s work is needed. It is hoped to 








208 


tion with earth electrodes. 


INSULATION AND DIELECTRICS 

Progress in electrical engineering is con- 
ditioned by materials. The electrical engineer 
by himself finds it difficult to influence develop- 
ments in materials which demand the co-opera- 
tion of different kinds of scientist and of various 
industries. The subject, therefore, stands 
highest on the list of the Association’s responsi- 
bilities if all the associated work is included. 
The attack must be made at a number of levels. 
The devising of methods of detecting incipient 
breakdown, of which two promising ideas have 
successfully passed the laboratory stage, is 
fe) i with other supply problems needing 
field studies. Breakdown under surges is now 
studied on made-up insulation and comes under 
surge phenomena on systems. Questions on 
insulating oils require expert advice from 
switchgear and transformer interests as well as 
research on liquids. One of the researches on 
the mechanical properties of dielectrics is being 
done at Queen Mary College, where the com- 
pression of press board under fluctuating loads 
is being investigated with a view to reducing 
failures in service. It has been shown that the 
effects of fluctuating stress are less than had 
been expected. 

With the assistance of the Ministry of Supply 
@ large-scale trial of stabilised capacitors has 
been put in hand with members and the study 
of polythene cables continues. After some 
delay to ensure that there would be no duplica- 
tion with members, work has started an elec- 
trolytic capacitors also with the Ministry 
assistance, and some aspects of materials based 
on the titanates may be similarly accepted for 
investigation. This is additional to the con- 
tinued study and review of new and developing 
materials, some of which have arisen from the 
Association’s own researches. The materials 
are studied over their possible ranges of fre- 
quency and temperature which may attain 
10,000Mc/s or 200 deg. Cent. when required. 
The materials comprise silicones, pure formalde- 
hyde resins, ketone resins, chlorinated hydro- 
carbons, fluorinated or chlor-fluorinated hydro- 
carbons, all types of ceramics, mica, paper, 
including base-exchanged paper, glass, cotton 
and synthetic fabrics, including a new con- 
densation product of ethylene glycol and tere. 
phthalic acid, natural and synthetic varnishes, 
impregnated compressed paper and asbestos, 
enamels and insulating films. 

Although the preceding researches on particu- 
lar materials and componenets are often 
fundamental in character, in general they are 
supported by researches on principles capable of 
application to many or all materials. In the 
stable range a good deal of attention has been 
paid to the quantitative mechanism of dipoles 
in dielectrics. During some work on oxide films 
and semi-conductors a report on the theory of 
the Transistor’? was produced, 

Recent work on the instability of dielectrics 
has shown the important effect of dipoles on 
the intrinsic electric strength at low tempera- 
tures. During the year an achievement of some 
magnitude was the outline of a general theory 
of electrons in solids. Another achievement 
was to describe, at least qualitatively, the 
mechanisms of breakdown by internal dis- 
charges where hitherto the choice was often by 
guess. Further progress has been made on 
electrochemical breakdown and work on break- 
down by external discharges and on tracking 
is in hand. It has been shown that the mech- 
anical properties, both deformation and frac- 
ture, are describable in terms of a relaxation 
spectrum which is now being quantitatively 
explored from 10 to 10’ sec. In conformity 
with the theory developed, brittleness has been 
exhibited with a pure shear stress. 


DiscHARGE THEORY AND ITs PRAcTICAL APPLI« 
CATIONS 


In electrical discharges there is a similarly 
wide range from problems of immediate 
practice to the speculations of pure science. 
Steps have been taken towards understanding 
the switchgear arc by applying a principle which 
is inherent in the astrophysical theory and 
which earlier clarified the mechanism of 





make recommendations shortly on soil sterilisa- 
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lightning, leading to the important practical 
results in electric transmission described in 
this and earlier reports. Fundamental prin- 
ciples of this kind have yielded progress in 
intrinsic safety with its important application 
to the safety of low-voltage spark gaps in 
explosive atmospheres. Other practical appli- 
cations of discharge theory lie in the work on 
ignition systems, including the novel surface 
discharge ignition, h.f. ignition, starting prob- 
lems, ignition voltages and plug temperatures— 
researches supported by the Ministry of Supply. 


Surrace DiscHaRGE IGNITION 

In the low-voltage surface discharge ignition® 
system the normal jump spark distributor was 
replaced by one having metallic contact 
between the rotating and fixed electrodes on 
account of the low voltages involved. Three 
magnetos, as normally fitted to the ‘ Meteor” 
engine, have been modified to work on this 
principle. The first model was run satisfactorily 
under operating conditions for over 350 hours. 
The conversion of these magnetos is described 
in a recent report.!° A complete low-voltage 
system, comprising two of these magnetos and 
2-5kV auxiliary sealed spark gaps, supplied by 
the British Thomson-Houston Company, Ltd., 
has been constructed for the “‘ Meteor” engine. 
As true semi-conductor sparking plugs were 
not available, tests with this equipment on the 
“* Meteor ” engine were made at the Ministry of 
Supply Agency Factory with sparking plugs 
using graphited mica. Although only limited 
tests were carried out on account of the short 
life of these plugs owing to mechanical failure 
of the mica, the engine performance results 
were very encouraging. Sparking plugs of 
appropriate type are being made and should 
shortly be available. 

Fundamental work on the mechanism and 
characteristics of the surface discharge has 
been started with the aid of the new high-speed 
oscillograph, having a performance approaching 
the physical limit. Its time sweep range is from 
approximately 5x10-* to 2-5x10- second 
and the maximum temporal resolution is 
10-* second. With the fastest time sweep the 
delay time for the time sweep to be initiated is 
not greater than 3-4x10-* second. The 
instrument contains a potential divider with 
adjustable ratios from 5 to 200 to 1 capable of 
handling ignition and similar pulse voltages of 
up to 30kV peak, a deflection voltage calibrator 
and a time calibrator giving a range of con- 
tinuous sinusoidal oscillations from 10kc/s to 
100Mc/s. It can be used for the recording of 
both single and repetitive transients. Two 
further models are under construction. Apart 
from the work on the semi-conductor discharge 
already mentioned, the oscillograph has been 
used successfully on radio interference and 
short-duration pulse problems. A _ report 
describing the development and construction 
of the oscillograph is in an advanced state of 
preparation. 

The use of high-speed instruments appro- 
priately adapted has led to the discovery of 
new phenomena in the welding arc.44 This 
research is pursued in co-operation with the 
British Welding Research Association, who, in 
addition to their financial contribution, seconded 
a member of their staff to work on a point of 
some immediate importance. 

Fundamental studies of laboratory discharges 
continue. Considerable progress has been made 
in the definition and determination of arc 
temperatures, the ionisation and optical pro- 
cesses in arcs and also transient spark con- 
ditions. The problem of the nature of electrical 
discharges which may occur at frequencies from 
1-10Mc/s has important practical applications 
in design and is being summarised. Apart from 
its fundamental importance practical interest 
also attaches to breakdown of gases at micro- 
wave frequencies, the general features of which 
have been further elucidated. 

As regards magnetic materials, vacuum 
annealed steel has reached the stage of trial by 
the industry as a result of research work com- 
pleted at the Cavendish Laboratory under 
Professor Sir Lawrence Bragg. The work on 
eddy and hysteresis loss and on the mechanism 
of magnetisation in terms of domain structure 
and movements is coming to an end and will be 
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summarised. Two new permanent magnet 
alloys have been made available. Studies ay 
also continuing of the structure and properties 
of the Cu-Ni-Co precipitated alloys. A 

has been prepared on the use of tho Bitte 
powder pattern technique for studying th, 
domain structure, in this case of singlo crystals 
of silicon-iron. Three balances have hen gon. 
structed for stability testing in a room Suitably 
temperature controlled. _ 
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Improved Methods for the Quantitative Analysis 
of Coal Ash and Coke Ash. Fuel Research Survey 
Paper No. 50. H.M. Stationery Office. Price ls, — 
During the last twenty-five years, the Fuel Research 
organisation of the D.S.I.R. has published several 
papers dealing with the analysis of fuels. These 
papers have described new methods of analysis 
and methods adapted from other fields to meet the 
requirements of fuel analysis. Many of these 
methods, which are only published after consider- 
able e ience within the organisation, have been 
perm grove as British Standards. In 1933 one 
of these papers, dealing with the analysis of coal 
ash, was issued as Fuel Research Survey Paper No. 
28. Paper No. 50, now published, embodies many 
alterations, found to be desirable and advantageous 
as a result of fifteen years’ further experience in the 
Coal Survey Laboratories, now transferred to the 
National Coal Board, and in the Fuel Research 
Station. The changes made are clearly set out in 
the paper in a special section. 

The preparation of ash for analysis by the 

standard ” method using small quantities of coal 
in thin layers is retained only for certain special 
analyses. A simpler and shorter method for the 
preparation of the ‘‘ bulk ” sample is described with 
instructions regarding the application of correction 
factors. The separation of silica has been simplified 
and the time of “‘ baking ” has been reduced. This 
also has the advantage of making the dried residues 
more easily soluble. At one time, the occurrence 
of barium in analytical quantities in coal was con- 
sidered to be unusual, but its presence in many coals 
has now been confirmed and therefore a method for 
the determination of barium has been included in 
the general scheme. During the determination of 
silica, the presence of barium is easily reco; 
and its determination is relatively simple. The 
treatment of the iron “ group” has been changed 
so that no separations of members of the group are 
required; iron and titanium are determined 
separately by specific methods. The technique 
for the determination of phosphorus has been 
completely changed. The new method is one 
devised originally by the Northern Coke Research 
Committee, and the repeated fusion of the ash with 
sodium carbonate is avoided. 

In Survey Paper No. 50 a new method of pre- 
sentation has been adopted. In the section dealing 
with the actual yses, precise and detailed 
instructions are given on the right-hand pages in 6 
series of numbered phs. On the ~~ 

nding left-hand pages there are a series of no 
Came the analyst. These notes include suggés- 
tions for apparatus, the reasons for certain steps 
and general precautions to be observed. Attached 
to each copy of the paper is a diagram illustrating 
the analytical scheme and quoting the appropriate 

Ih numbers that are concerned with each 
stage of technique. The diagram is arranged 8 
that it may be detached for laboratory use. It can 
be framed or even folded to fit in a standard card 
index drawer. 
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Exhibition of French Scientific 
Instruments 


HE exhibition of French scientific instru- 

ments which can be seen daily at the Science 
Museum until Sunday, February 26th, is 
believed to be the first of its kind to be held in 
London. It gives British scientists a welcome 
chance of studying a representative collection 
of some of the research tools made and used in 
France, and it is doubly welcome at a time when 
there are many factors tending to hinder 
scientific ¢o-operation and the free exchange 
of information between nations. Although 
one aspect of the exhibition is the possible help 
that miy be given by French contributions to 
British science and industry, it is not suggested 
that the apparatus is new to Britain nor is any 
revolutionary advance implied. 

Material for the exhibition has been provided 
by several French official bodies—the Centre 
National de la Recherche Scientifique de Paris, 
the Office National d’Etudes et de Recherches 
Aéronautiques, the Comfnissariat 4 1’Energie 
Atomique, and the Institut de Pétrole—and by 
a number of French instrument manufacturers. 
For the benefit of those of our readers who 
may not be familiar with the work of the French 
research organisations, our brief descriptions 
of some typical exhibits are prefaced, where 
appropriate, by some notes on the exhibitors. 


CenTRE NATIONAL DE LA RECHERCHE 
ScIENTIFIQUE 


The “Centre National de la Recherche 
Scientifique”. (C.N.R.S.) is a French Govern- 
ment Department, established in 1939 by the 
fusion of two Government research depart- 
ments founded in 1901 and 1913, and concerned 
respectively with fundamental and applied 
research. Its function is to promote research 
in all fields of science. Its sphere of activity 
is wide, for the word “science ’’ is interpreted 
in its broad sense of “ knowledge,” and the 
C.N.R.S. finances research work in philology, 
philosophy and economics as well as in biology, 
chemistry, physics, mathematics, geology 
and geography. While its main effort is 
directed towards fundamental research, it 
also plays an active part in the development of 
applied research. 

The C.N.R.S. has its own research institutes 
—for example, Laboratoires de Bellevue, 
Institut d’Astrophysique, Observatoire de 
Haute-Provence, Institut de Recherche et 
@Histoire des Textes, Centre de Recherches 
Scientifiques, Industrielles et Maritimes de 
Marseille, &c., but it also subsidises workers in 
university laboratories, in independent institu- 
tions such as the Institut Pasteur, and in 
industry. 

The instruments and apparatus shown by 
C.N.R.S. laboratories are divided into a number 
of groups including mechanics, optics, electricity 
and magnetism, chronography and chemistry. 

For example, an interesting exhibit in the 
third of these groups is a polar recorder for use 
with cathode-ray oscillographs (C.N.R.S., Indus- 
trielles et Maritimes de Marseilles). The 
equipment consists of a simple camera attach- 
ment designed to be fitted on any normal 
cathode-ray oscillograph screen, and to produce 
a record on polar co-ordinates. The principle 
of operation is simple: the fluorescent spot is 
deflected along a fixed diameter of the c.r.t. 
screen. An image of the spot is directed on 
the fim of a camera which rotates about an 
axis that is eccentric with respect to the axis 
of the tube. By this means the recorded 
curve is spread out fanwise. Calibration is 
provided by a series of spots uniformly spaced 
along the circumference of a circle, the spots 
being produced by an auxiliary control on the 
camera shutter. The recorder is suitable for 
use in experimental work involving the polar 
curves of lamps, loudspeakers, and aerials, and 
in the reflection and scattering of sound waves 

and ultrasonic waves. 
Other C.N.R.S. exhibits include electrostatic 


generators, voltmeters and compressed gas 
condensers made by the Société Anonyme des 
Machines Electro-Statiques. To make the 
best use of the dielectric value of the compressed 
gas the metal electrodes are specially shaped. 
In the condensers the dielectric losses are 
reduced by adopting a lay-out in which the 
gaseous dielectric is subjected to high electric 
po en ial, while the plastic materials used in the 
construction are less highly stressed. 

Also to be seen among the C.N.R.S. exhibits 
is an interesting rotating-disc molecular pump, 
built largely of duralumin, and, in the optics 
section, a simple and ingenious design of mono- 
chromator devised by M. Desvigues. 


O.N.E.R.A. 


The Office National d’Etudes et de Recherches 
Aeronautiques (O.N.E.R.A.) was created by 
governmental decree in May, 1946. Its function 
is to develop, direct and co-ordinate scientific 
and technical research covering the whole field 
of aeronautics, in France, and it works in con- 
junction with the National Research Centre and 
certain departments of the National Defence 
Organisation. 

Research affecting progress in aeronautics 
is strictly conditioned by the time it takes to 
accomplish before its results can be employed 
usefully in the manufacturing and operational 
fields of aviation. This factor makes n 
a degree of planned research, so that profitable 
results are obtained in a reasonable time. The 
necessary liaison between planned research and 
pure research is assured by experts in the 
Scientific Council of the O.N.E.R.A. who are 
specialised in their knowledge of the various 
arts connected with aeronautical research. 
An Advisory Council maintains contact between 
the O.N.E.R.A. and the organisations which 
are exploiting and using the results of its 
research work. 

The field of activity in research is divided 
between five Scientific Directorates within the 
O.N.E.R.A., namely, those of Aerodynamics, 
Power and Propulsion, Materials, General 
Physics and Strength of Materials. In addition 
to these Directorates, a Flight Research Division 
is maintained for airborne tests. 

A 500 kg dynamometer shown by O.N.E.R.A. 
has some points of general interest. It consists 
essentially of a cylindrical elastic member with 
a number of resistance strain gauges disposed 
axially along its surface. Since the reading is 
the mean value of all the gauges, slight eccen- 
tricity of loading does not vitiate the result. 
Pronounced eccentricity, however, causes a 
warning lamp to be illuminated. A safety 
element is embodied in the dynamometer to 
take over the load from the elastic member in 
the event of an overload being applied. 

An indication accuracy of 1 per cent without 
amplification is claimed, while a mirror galvano- 
meter reduces the error to 0-2 per cent. Under 
full load conditions the strain does not exceed 
0-2mm. The dynamometer is rated for loads 
of +500kg (tension or compression), and the 
overall dimensions are 4cm diameter by 12cm 
length. 

The same organisation is showing a compact 
gas analyser which operates by virtue of the 
selective absorption of infra-red radiation by 
gases, the absorption being a fundamental 
characteristic of the molecules of different 
gases. Briefly, the principle of the method is 
as follows:—A chopped beam of infra-red 
radiation is passed through a tube containing 
the gaseous mixture under test and then 
through a second tube containing a known 
strength of the gas that it is required to detect. 
The gas in the second tube is heated by the 
infra-red radiation absorbed and the extent 
of the heating depends on the amount of radia- 


‘tion previously absorbed in the first tube by the 


gas that is to be detected. The heating causes 


@ change in pressure which is detected and 
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measured through the medium of a pressure- 
operated diaphragm condenser. In practice 
the pressure in the second tube is compared 
electrically with that in a third tube which acts 
as a standard. 

Other exhibits likely to attract interest on 
the O.N.E.R.A. stand are various forms of 
static and portable vibration recorders ; appa- 
ratus for radio control and telemetering of air- 
craft, including a seven-channel radio remote 
control operating through an automatic pilot. 


Institut FRANCAIS DU PETROLE 


A single-cylinder, four-stroke Renault engine 
specially designed for experimental work on 
combustion and lubrication is one of the 
exhibits seen on the stand of the Institut 
Frangais du Petrole, 1, Place Aristide Briand, 
Bellevue (Seine-et-Oise). The main particulars 
of this engine are: bore, 80mm; _ stroke, 
100mm; compression ratio, continuously 
variable between 5:1 and 12:1; maximum 
speed, 4500 r.p.m. 

For work on combustion, the hemispherical 
cylinder head is provided with four orifices 
for indicator pick-ups or quartz windows. For 
heat transmission experiments the cylinder head 
and cylinder can be cooled separately, and there 
is a special cylinder head for optical methods 
of temperature measurement. 

For fuel researches the fuels are supplied 
by a three-tank carburettor. Direct fuel 
injection can be used and the instantaneous 
fuel consumption can be measured instan- 
taneously by a flow meter. Fuel consumption 
over a finite period is measured on an automatic 


ce. 

A single lubricating circuit is used for routine 
tests, but, for special tests, there is provision 
for separate lubricating circuits for the valve 
mechanism, crankshaft and connecting-rod, 
piston and cylinder and main ing. The 
crankcase was specially designed for the study 
of gas escape. 

The crankcase is split horizontally through 
the plane containing the crankshaft axis, so 
that the crankshaft can be removed without 
dismantling the whole engine. Four drives 
taken from the crankshaft allow the perform- 
ance of various auxiliaries to be compared 
under identical running conditions. 

The same organisation is showing a “ strobo- 
cathodic ” indicator consisting of a cathode-ray 
tube having its Y-plates under the control of a 
pressure-sensitive device, whereby variable 
pressures in the cylinder of an engine can be 
expressed in terms of a deflection on the c.r.t. 
screen. The indicator can also be used in 
research on pressure waves in a fuel injection 
system, and in recording the movement of 
reciprocating parts in an engine. 

ETABLISSEMENTS L. JAUDOIN PRoM 

A pendulum-operated instrument, devised 
by Le Rolland-Sorin, for measuring modulus of 
elasticity, is shown by LEtablissements L. 
Jaudoin Prom, 47, Boulevard Lanues, Paris 16. 
In this instrument the test piece is fixed vertic- 
ally, its upper end being clamped firmly to a 
very rigid platform. The lower end of the test 
piece is clamped to the mid point of a horizontal 
beam from each end of which a pendulum bob 
is suspended by means of an elastic blade. If 
one of the pendulums is made to oscillate the 
ose llation is gradually transferred to the other 
pendulum by virtue of the elasticity of the test 
piece. As the amplitude of oscillation of the 
second pendulum increases, so that of the first 
pendulum diminishes until the bob comes to 
rest. Thereafter, the whole cycle is repeated 
and the oscillation is transferred back to the 
first pendulum. By measuring the “ beating 
time,” or the interval between successive 
periods of rest, it is possible to calculate the 
modulus of elasticity. 

—_——_@—— 

AtuMiniuM ALLoys IN STRUCTURAL ENGINEER- 
1ng.—An illustrated booklet, entitled ‘“ Aluminium 
Alloys in Structural Engineering,” has recently 
been published by the British Aluminium Company, 
Ltd., Salisbury House, London Wall, London, E.C.2, 
from which copies may be obtained on request. 
The booklet describes the uses and advantages of 
aluminium alloys in structural work, giving numer- 
ous examples of the use of this type of construction. 
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BRITISH PRODUCTIVITY 


In this issue we begin to publish a new 
series of articles under the heading “ Pro- 
ductivity in British Industry.” There is no 
need to emphasise the importance of its 
subject. During the last five years 
the reasons why it is necessary that pro- 
ductivity in British industry should be im- 
proved have, indeed, beenstressed ad nauseam. 
Nor can the result of the General Election 
have much bearing upon its importance. 
For whichever of the parties now hotly con- 
testing at the polls comes to power next 
Thursday, it will still be forced by economic 
circumstances to take many actions regard- 
less of its politieal beliefs. Whatever Govern- 
ment takes power next week it must neces- 
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sarily continue in the future to encourage high 
productivity, just as for the last five years 
the Labour Government has encouraged it. 
For only through increased productivity can 
this country hope to find a way eventually 
out of its economic difficulties. 

The Labour Government that is now 
defending itself at the polls encouraged pro- 
ductivity by exhortation, by such actions as 
the creation of the British Institute of 
Management and the appointment of 
many technical and administrative com- 
mittees, consultative and executive, by 
setting up the Anglo-American Council 
on Productivity and by appointing 
“ working parties’ to study and to criticise 
British industrial equipment and methods. 
Unfortunately, much of the activity that 
followed drew particular attention to the 
deficiencies rather than to the merits of British 
industry. In fact, British industry was 
publicly criticised during a period when it 
had not recovered from the effects of a 
major war which had largely disorganised 
its operations, which had prevented for 
five or six years even normal maintenance 
of much plant and which had caused 
rapid deterioration, through heavy usage, 
of other plant. Thereby an impression 
has been created abroad, more particularly 
in America, not only that the equipment of 
some British industries is out of date—which 
is partially true—but also that managements 
are lacking the vigour to bring about im- 
provement and that industry as a whole in 
this country is decadent and enervated. 
Furthermore, the activities of the Anglo- 
American Council, beneficial though in fact 
they really are, have tended to reinforce the 
same impression by suggesting that it is only 
by going to America that we can learn in 
this country how to produce at a high level. 
This impression that British industry is 
decadent and ill-managed persists in spite of 
much clear evidence to the contrary. 
It is one of the objects of the series of 
articles that begins in this issue under 
the title of “ Productivity in British 
Industry ” to redress this balance and to show 
how untrue that impression is so far, at 
least, as it applies to the engineering and 
allied industries of this country. Each 
article in the series will be written by a 
different author and each author will be well 
qualified to express an opinion upon the 
particular aspect of productivity with which 
he deals, whether it be management, lay-out 
of works, standardisation, simplification, 
work study, or research or be concerned with 
productivity in a whole industry such as that 
of shipbuilding or iron and steel production. 
But we have not asked the authors merely to 
express their views upon the principles 
involved. We have also asked.them to illus- 
trate those principles by reference to ex- 
amples drawn from British practice of which 
they have personal knowledge. The series 
of articles will therefore, we believe, reveal 
how vigorously British engineers are studying 
the problems of raising productivity and how 
very much has already been done by numer- 
ous firms, associations and other bodies to 
raise productivity. In choosing subjects and 
approaching authors we have had the 
generous help of the Federation of British 
Industries. Appropriately, therefore, the 
first article, an introductory survey, has been 
prepared by the technical director of that 
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organisation. It appears on page 198 of this 
issue, and we hope to publish further articles 
in the series approximately at fortnightly 
intervals. 

But though we certainly believe that no 
lack of energy is, in general, being shown by 
the engineering and allied industries of thi 
country, it is undoubtedly true that some 
firms, less experienced, less wealthy, legs 
well-informed or even perhaps less vigorous 
than others, have hesitated to adopt im. 
proved methods or failed to realise that such 
methods could be applied to their products, 
We believe our series of articles may be 
helpful to them. For an ounce of e xample 
is worth a ton of exhortation, and our articles 
are designed to show what other British 
firms have done or are doing. We think, in 
fact, that examples drawn from British 
practice are likely to prove far more com. 
pelling than those drawn from American 
sources. Moreover, the plants that will be 
described in the articles are far more easily 
accessible to those who may wish to learn 
from a personal visit to them than are those 
situated far away across the Atlantic, 
American conditions differ widely from 
those ruling in Britain. It is not necess. 
arily possible nor even necessarily desirable 
to apply American methods in this 
country. But what one British firm has done 
successfully other British firms can surely 
also do ! 


GREAT WESTERN LOCOMOTIVES 

THE retirement of Mr. F. W. Hawksworth 
at the end of 1949, Chief Mechanical Engineer 
of the Great Western Railway, and later of 
the Western Region of British Railways, 
brings to an end one of the longest and surely 
the most famous locomotive dynasties in 
British railway history. It is not often that 
locomotive tradition is maintained 
unbrokenly for so many years. Very often 
a new locomotive superintendent has not 
only built new engines differing widely from 
those of his predecessor, but details of con- 
struction and shop practice have been 
radically changed. On the Great Western 
Railway there was never at any time so 
abrupt a change; the process of evolution 
was always gradual, even at the epoch- 
marking transition from Dean to Churchward. 
Since then matters have developed very 
much on the lines Churchward laid down, and 
when, as Mr. E. 8. Cox once remarked at a 
meeting of the Institution of Locomotive 
Engineers, a railway is so fortunate as to 
have a Churchward followed by a Collett, and 
a Collett followed by a Hawksworth, the 
results are spectacular. In reviewing Great 
Western locomotive affairs, however, the 
part played by the subsidiary works at 
Wolverhampton, and scarcely less by that 
of Caerphilly, should not be minimised. 
Several famous Chief Mechanical Engineers 
spent an important part of their careers at 
Wolverhampton, where the attention of the 
divisional superintendent is divided between 
works matters and running, and by the very 
nature of their rise to the chieftainship these 
eminent men were intimately familiar with 
locomotives in every aspect—as, indeed, 
were the locomotive superintendents of the 
old pre-grouping railways until the Midland 
set the precedent of transferring the running 
staff to the traffic department. Throughout 
the years of change on the railways of 
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Britain the Great Western C.M.E. alone of 
his contemporaries retained full responsibility 
for locomotive running. Under the one head 
liaison between design and construction, 

ration and maintenance was very close, 
and the total staff of the department 
numbered over 43,000. 


It was Mr. Hawksworth’s ill fortune to 
succeed to this great and historic post in the 
midst of the second World War. Any plans 
he might have had for the marked advance- 
ment of express locomotive practice had 
naturally to remain in abeyance, and when 
the war drew to a close the austerity years 
were already upon us, with the uncertainty 
of fuel supply @ predominant factor. Mr. 
Hawksworth had, in 1944, made one move 
away from the Churchward tradition in a 
trial of higher degrees of superheat on mixed 
traffic 4-6-0s. New passenger engines, how- 
ever, were also required, and in preparing 
for the restoration of the inter-war policy of 
running many fast trains of moderate coach 
formation what engines could be better than 
the “ Castles’? Mr. Hawksworth made 
certain improvements in detail to the basic 
design, but otherwise the Great Western 
tradition was maintained, and thirty more 
engines of this famous class have been built 
since 1945. He put the question of superheat 
temperature to a practical test, and two 
locomotives, one of the ‘ King” and one 
of the “Castle” class, were fitted with 
superheaters considerably larger than any 
hitherto used on the Great Western; these 
engines were tested both on the stationary 
plant at Swindon and on the road against 
standard examples of their respective classes. 
The G.W.R., under Mr. Hawksworth’s direc- 
tion, was one of the first of the British rail- 
ways to face, if not almost to anticipate, the 
fuel difficulties of post-war years, and it was 
the technical success of the Great Western 
engines converted to oil firing that no doubt 
prompted the vast, though ill-considered, 
national programme of conversion. 

But Mr. Hawksworth’s retirement does not 
merely mark the close of yet another dis- 
tinguished Great Western career. It will 
very probably mark the end of Swindon’s 
independence in locomotive design. In 
future there will not be friendly rivalry 
between individual British companies, as in 
the exchange trials between the Great 
Western and the L.N.E.R. in 1925. The 
pooled experience of Swindon, with that of 
Crewe, Doncaster and others will find a com- 
petitive outlet only on an_ international 
scale, as, for example, in showing whether 
the British steam locomotive can indeed rise 
superior in all-round performance to the 
American diesel-electrics. In the meantime, 
one can look back over the years and take 
pride in the locomotive achievements of Swin- 
don : Churchward’s famous target figure of a 
2-ton drawbar pull at 70 m.p.h., and how his 
4-6-0 engines exceeded, and can, after forty 
years of service, still exceed that figure by 
50 per cent; the speed exploits of the 
Collett “‘ Castles,”’ and that wonderful design 
—the “King”—in which an engine of 
“ Pacific” capacity was built on a 4-6-0 
chassis, weighed no more than 89 tons, and 
with which Mr. Hawksworth, then chief 
draughtsman, himself played a leading part. 
The notable experimental engines by which 
he will be especially remembered—the gas 
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turbines—will, however, make their running 
in other hands. It would be invidious to 
suggest that no one company has done more 
than the Great Western in the development 
of the steam locomotive, but when to sound- 
ness of design, to speed and frequency of 
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pre-war service is added that remarkable 
freedom from accident, due, in part, to the 
widespread use of automatic train control, 
British Railways may well be grateful to 
include the Great Western tradition in their 
diverse heritage. 


Literature 


The Maritime History of Russia, 848-1948. 
By Marri Mircwe.y, F.R.G.S. London : 
Sedgwick and Jackson. Price 31s. 6d. 

THE author of this interesting and informa- 

tive book might surely with advantage have 

selected a different title. For it is less a 

maritime history than a detailed geographical 

account of Russia’s territorial expansion 
eastward and of the opening up and develop- 
ment of her coastal areas. Naval and marine 
readers are necessarily disappointed, there- 
fore, to find that the origins and history of 
the Russian fleet and mercantile marine are 
somewhat superficially dealt with in two brief 
oes ay It is true that nearly a third of the 
book consists of a supplementary section 
giving, in addition to an index, a description 
of the strength and activities of the Russian 
fleets in the second World War. But, apart 
from the fact that a good deal of material is 
here collected in easily accessible form, there 
is little of real interest to engineers or even to 
naval men in this section. It is mainly a 
collection of quotations and extracts from 
publications of different kinds and is perhaps 
best summarised by its commencing para- 
graph which reads: “The main and most 
important task carried out by our Navy in all 

Soviet waters,” writes the Russian Admiral 

Tsakov, “has been to protect the strategic 

flanks of the Red Army extending to the 

coasts against enemy landing parties and 
naval operations.” It is, indeed, difficult to 
discover anything else which the Russian 

Navy did during the war, apart from joining 

in the fighting ashore when their soldiers 

were hard pressed ! 

In her opening chapters Miss Mitchell 
describes how the Scandinavians, after found- 
ing trading settlements at Novgorod, on Lake 
Iimen, and at Kiev, on the Dnieper, in the 
ninth century, subsequently reached the 
Black Sea and the Caspian Sea via the 
Dnieper and the Volga, and how the Don 
Cossacks made use of the Great Siberian 
rivers and their tributaries to reach the 
Pacific coast in the seventeenth century. 
This is followed by a summary of the many 
attempts to ascertain whether or not water 
separated North-East Siberia from the 
American Continent, beginning with the 
alleged voyage in 1648 of the Cossack leader, 
Deskniev, from the Arctic Ocean to the 
Behring Sea. As might be expected, it was 
the encouragement given by Peter the Great, 
“the father of the Russian Navy,” to 
Behring’s early explorations which finally led 
to the definite discovery of a north-east 


passage by that great Danish sea captain in ~ 


1741, 

The rest of the book is, in the main, a 
military geography. The physical and 
natural conditions of each of Russia’s coastal 
areas in turn are described in great detail, 
together with the political, military and com- 
mercial considerations which led to its open- 
ing up and development. The general reader, 
ill-acquainted with knowledge of Russian 
geography, is, however, likely to find this 
section confusing because (perhaps excus- 
ably) no more than a small fraction of the 
vast numbers of names referred to are con- 


tained on the maps illustrating the account. 
Furthermore, Miss Mitchell has sometimes 
chosen to use a Russian name for a place 
better known in this country by another, as, 
for instance, Jezo for Hokkaido, the most 
northerly of the Japanese islands. Certain 
inconsistencies in the text need attention, 
too, as, for example, in a passage describing 
the four Arctic sea routes, where the reader 
is told that the route through the Matochkin 
Strait is the one most generally followed, 
although, on the next page, this route is 
stated to be little used because of drifting ice. 

No doubt because of the title she has given 
to the book, the author frequently gives 
her views on various aspects of maritime 
strategy. The method of expression to a 
reader informed upon naval matters is not 
always altogether happy. Again and again 
she tells us that a port which has been 
acquired or established as a naval base will 
command a given area. It is not, of course, 
the base that commands an area, but the 
fleet operating from it, and even this is no 
longer wholly true, since the development of 
the fleet train. Nor is it possible to accept 
her statement on page 4 that “ Britain’s 
forthcoming submarines will, one may be 
sure, indicate the character of Britain’s new 
Navy.” 

It has already been pointed out that the 
book is a geographical rather than a maritime 
history. Consequently there is little in the 
book dealing with Russia’s naval history. 
No more than two or three pages are used to 
describe the naval operations in the Russo- 
Japanese war, and the activities of the 
Russian Navy in the Napoleonic and other 
wars of the past are not dealt with at all. 
But though on technical (naval and engineer- 
ing) grounds the book is open to criticism in 
such a journal as this, it is for geographers 
and historians rather than ineers and 
naval people that the book has no doubt been 
primarily written. An immense amount of 
study has certainly gone into its compilation 
and it contains a great fund of detailed 
information. Every historian and student 
interested in Russia should, indeed, find a 
place for it in his library, not only because 
of its value as a work of reference, but still 
more on account of the guidance it gives on 
other sources of information available about 
the territory and aspirations of a country 
about which little is now published. 





Technology of Light Metals. By Dr. A. von 
ZEERLEDER; English translation by A. J. 
Fretp, B.Sc., F.1.M. Elsevier Publishing 
Co., Ltd. London: Cleaver-Hume Press, 
Ltd., 42a, South Audley Street, W.1. Price 
45s. 

Tis new book by such an eminent authority 

on light metals as Dr. Zeerleder follows the 

pattern of his earlier works on aluminium 
alloys, and again displays the clarity and 
conciseness that makes for informative read- 
ing, and a proper blend of theory and practice. 

In contrast to the third (1938) edition of 

“The Technology of Aluminium and its 

Light Alloys,” of which he is the author, 

the scope has been extended to include data 











212 


on the production, properties and fabrica- 
tion of magnesium and its alloys, thus 
making available a complete exposition of the 
only two metals of low specific gravity that 
are available for practical large-scale use. 

Dr. Zeerleder has taken an early oppor- 
tunity of discussing the many wartime and 
post-war developments in light alloy fabri- 
cating practice and equipment in Great 
Britain and U.S.A., as well as on the Con- 
tinent, and his book thus provides a com- 
plete and up-to-date manual of reference on 
the subject. Some new features not fully 
discussed hitherto in standard books are 
modern theories of age-hardening, the re- 
clamation of scrap metal, modern heat-treat- 
ment and rolling plant, argon-arc welding, 
and a brief note on storage of aluminium and 
magnesium products. At the same time, the 
various sections are introduced in a manner 
that will enable those who use aluminium and 
magnesium alloys in their products, or con- 
template doing so, not only to learn the 
exact nature of their materials, but also to 
compare them precisely with the older mate- 
rials of construction, such as steel and brass. 

The copious tabulated data and the many 
graphs and illustrations give in concise form 
a vast amount of detailed information and 
enhance the value of the book as a reference 
manual, not only to engineers, designers and 
draughtsmen, but also to students. It is 
inevitable in modern conditions of rapid 
change that the data on alloy names and 
designations should not include the more 
recent changes, at least as regards British 
nomenclature, but this does not diminish the 
value of the book for the author’s main 
purpose—to provide a full understanding of 
the characteristics of the light metals. The 
book is recommended to all who make use of 
aluminium and magnesium. 





The Light Metals Industry. By WusirrEeD 
Lewis, B.Sc. London: Temple Press, 
Ltd., Bowling Green Lane, E.C.1. 1949. 
Price 21s. 

THE approach made by Miss Lewis in this 
book is an unusual one. According to the 
foreword, the aim is “to view the (light 
metals) industry from a technico-economic 
approach, attempting to relate it in per- 
spective to the whole structure of modern 
industry.” 

The development of the light metal indus- 
tries, particularly the aluminium industry, 
has been phenomenally rapid; even now, 
although its expansion is proceeding more 
rapidly still, its course in the future is unpre- 
dictable in detail. An assessment of the 
industry such as that made by Miss Lewis 
must therefore inevitably leave many major 
questions unanswered, and it cannot be 
expected that the reader will gain a clear 
indication of future developments. The 
book is of more value to the economist than 
to the technician or user of light metals. 

The author rightly points out that the 
aluminium industry—if not the magnesium 
and beryllium industries, which are also dis- 
cussed—has now entered a new phase of 
development, the former cartel having gone 
for ever with the growth of large-scale plants 
in U.S.8S.R., Southern Europe and in Japan 
and India. This new phase is one of mass 
production, especially of sheet, strip and 
castings, from vast modern fabrication plants. 

Many of the seventeen chapters deal 
almost exclusively with technical processes, 
with little discussion on economic aspects, 
and in this respect the author does not really 
achieve her aim of indicating fully the rela- 
tionship between the technical and economic 
factors operating in the daily working of the 
various processes. The historical accounts of 
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the more unusual processes, such as anodising, 
make interesting reading. 

It is regrettable that because of the wide 
scope of her subject Miss Lewis has necessarily 
sacrificed completeness of description in 
technical matters. Thus, the section on 
casting alloys gives no real indication 
of the comparative properties of the 
various groups of alloy compositions. In the 
same chapter also there is no clear enuncia- 
tion of the basic principles, both technical and 
economic, that influence the choice between 
sand, gravity and pressure die casting. 

Much of the technical data, including lists 
of alloys and properties, could have been 
omitted from a treatise that is ultimately 
economic rather than technical. 





SHORT NOTICES 


Progress in Metal Physics. Edited by Bruce 
Chalmers. London: Butterworths Scientific 
Publications. 1949. Price 45s. net.—The 
purpose of this volume, which is intended to be 
the first of an annual series, is stated by the 
Editor in a Foreword to be to present authorita- 
tive reviews of the present state of knowledge 
in specialised aspects of the field that includes 
both physical metallurgy and metal physics. 
A start is made with seven monographs, com- 
plete with the necessary historical background, 
on subjects of current interest. In subsequent 
annual volumes, other aspects of the same field 
of knowledge will be reviewed, while articles 
on subjects already deali with will serve to 
cover only the more recent progress. 

All the articles in this first volume reach a 
high standard. Readers will be attracted to 
one or another of them by their individual 
preferences. Those with a severely practical 
outlook will probably first turn to the ‘“‘ Harden- 
ing Response of Steels,” by Mr. E. H. Bucknall 
and Dr. W. Steven. As these authors rightly 
say, there is no subject which is at once so old 
and so new as the hardening of steel by heate 
treatment. In this article particular attention 
is given to the work of the last ten years and the 
latest views on hardenability are adequately 
summarised. The articles on “‘ Age Hardening 
of Metals,” dealing mainly with aluminium 
alloys, and “‘ Preferred Orientation in Non- 
Ferrous Metals,”’ referring mainly to copper and 
its alloys, also have a direct appeal to the 
practical man. On the more theoretical side, 
Mr. R. King and Dr. B. Chalmers have con- 
tributed an interesting article on ‘“‘ Crystal 
Boundaries.”” The important subject of inter- 
crystalline corrosion has been excluded because, 
the authors say, it throws little if any light on 
the main problem. Other articles deal with 
** Progress in the Theory of Alloys,” a subject 
which is becoming more and more closely linked 
with practical developments, the “‘ Theory of 
Dislocations’ and “ Diffusion of Metals in 
Metals.” 

In this first volume the subjects chosen are 
exhaustively reviewed in well-written articles 
based on original papers which have appeared 
in a wide variety of scientific journals. The 
series of books which is planned promises to 
be (like the present volume) of very great 
assistance to those who wish to make a study 
of, or keep in touch with, the increasingly 
important subject of metal physics. 





Modern Plastics. Second edition. By Harry 
Barron, Ph.D., B.Sc., F.R.LC., &c. London: 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 50s. net.—The new edition of this 
book has been revised and extended to cover the 
developments which have taken place since 
1945 in the plastics industry. The matter is 
arranged in the same order as the previous 
edition, but, as might be expected, with the 
developments which have been made in the use 
of polyvinal chloride the chapter on this subject 
has been considerably revised and extended. 
Much new and up-to-date information is given 
on the subject of contact resins, their charac- 
teristics and use, and @ new chapter has been 
introduced on silicone plastics. The author has 
also gone to some trouble to incorporate a 
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number of the interesting and informatiys 
reports made on the German plastics industry 
Nearly a hundred new pages of matter and 
many illustrations have been added, and there 
is little doubt that the book will prove ag 
valuable and up-to-date a reference work to al] 
connected with the industry as its predecessor, 





A Dictionary of Metallography. By R. T, 
Rolfe. Second edition. London: Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. 1949. Price 
18s.—The rapid exhaustion of the first edition 
of this book showed how badly a dictionary of 
metallographic terms was needed and also how 
well Mr. Rolfe’s work has met the need. In 
this second edition it has undergone exiensiye 
amplification and revision. The well recog: 
nised accuracy of the information given is 
maintained and its range increased. In the 
preface to his Dictionary, Dr. Johnson claimed 
that he was “not yet so lost in lexicography 
as to forget that words are the daughters of 
earth, and that things are the sons of heaven.” 
Mr. Rolfe could even more justifiably make a 
similar claim as he is concerned not with the 
verbal derivation of the terms, but with the 
things they represent, and his definitions often 
take the form of miniature essays, compact with 
information and models of lucidity. Anyone 
consulting this book will not only get a clear 
definition of a metallographic term, but in 
many instances will also find additional relevant 
information which will contribute to a correct 
appreciation of the practical implications of the 
definition. 
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Letters to the Editor 
( We de net Rel cureclose ‘aezamind 
RAILWAY MOTIVE POWER 


§m,—In referring to the cost of electrifying 
the railways, in your issue of January 27th, 
Mr. F. A. S. Brown evidently does not realise 
the heavy economies attainable from intro- 
ducing much larger wagons, which would pay 
for the cost of electrification. 

For example, over twenty years ago three 
Royal Commissions recommended the replace- 
ment of the present outworn trucks by one-half 
the number of 20-ton wagons. All the principal 
traffic officers were said to have supported it. 

If this had been done, the loads of trains— 
which are much less than half those of other 
countries—could have been doubled. Only half 
the present number of goods and mineral trains 
(over 20,000 a day) would be run. Heavy 
economies would be made in locomotive power, 
manpower, coal, upkeep of tracks and general 
operating costs. The millions upon millions of 
money now spent every year in patching up 
outworn trucks would also have been avoided. 

Some twenty years ago, also, the L.M.S.R. 
built a number of 40-ton self-discharging wagons 
for carrying their own coal, when it was stated 
that the economy in time and labour over their 
old 10-ton and 12-ton trucks had been a revela- 
tion. The late Lord Stamp and the chief 
traffic officers then urged their general intro- 
duction in order to reduce rates on coal and 
other minerals, and eliminate unloading costs, 

These wagons would be unloadable imme. 
diately on arrival, instead of being delayed for 
the present average of ten days. Consequently 
the daily output of coal (800,000 tons) would be 
carried in 20,000 of them! At most, 40,000 
should beample. At the present rate of building 
12-ton and 16-ton trucks the coal transport 
problem would be solved in a single year. Very 
heavy economies would be made in all directions 
and congestion cleared from stations, marshall- 
ing yards, docks and running lines. 

Ordinary open and covered 40-ton wagons 
should also be used for carrying the shiploads 
of goods which daily enter and leave all our 
ports (they are actually used in every North and 
South American country), and the trainloads 
daily exchanged between the goods sheds of 
hundreds of large towns, which now used four 
10-ton trucks, each carrying an average load 
of 3 tons, instead of using one 40-tonner carrying 
an average load of over 12 tons. They should 
likewise be in general use for bricks, timber, 
sugar beet, potatoes, grain, and other traffics 

carried in great bulk. 

I have myself, for many years, repeatedly 
urged the authorities to solve the railway prob- 
lem by these means. But all one ever gets is a 
reply stating that the matter is ‘“‘ under con- 
sideration” ! What is wanted is action. 

E. R. B. RoBertrs 
(Formerly of the B.A.G.S. Railway) 
St. Neots, February Ist. 





EPICYCLIC GEAR EFFICIENCIES 


Sir,—Dr. Tuplin, in his letter published on 
January 20th, suggests in effect that Mr. 
MacMillan is using a steam hammer to crack a 
nut; and with that most designers of epicyclic 
gears would agree, even while rejoicing that this 
form of gearing is at last starting to receive the 
theoretical attention which it rightly deserves. 
In his last paragraph, however, Dr. Tuplin is on 
less sure ground. 

While it is true that in high-speed gears 
(such as turbine gears) the bearing losses may 
be much greater than the tooth friction loss, 
they can usually be calculated with much the 
same order of accuracy, and it must be borne 
in mind that in modern designs, introducing 
enough flexibility to ensure perfect load distri- 
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bution between the planets, no transverse forces 
are exerted by the teeth on either the input or 
output shafts. The sun pinion can therefore 
be floated, saving the losses in two high-speed 
bearings, and one low-speed shaft bearing can 
be eliminated. These gains are not, of course, 
absolute, since planet bearings will probably 
absorb half of them. 

With epicyclic gear trains of high overall 
velocity ratio, which an epicyclic gear designer 
would interpret as meaning more than about 
12:1 for large torques, a double annulus 
arrangement is likely to be used, in which 
bearing losses are usually negligible compared 
with the potential power of the gear, and hence 
tooth engagement losses are all important both 
when calculating the efficiency and the tooth 
stresses of the gear. But even so, experience 
shows that such trains, when rightly designed, 
for ratios between 13: 1 and 1600: 1 will have 
efficiencies of 10 to 15 per cent better than the 
worm gears which would otherwise normally be 
used. 

D. B. WELLBOURN 

Kempston, Beds, February 7th. 





RAILWAY RAILS 


Sim,—Although the flat-bottomed, or flanged, 
rail, now standardised by the Railway Execu- 
tive, is stronger laterally than the old bull- 
headed rail, is it not questionable if the strength 
of the rail alone should be considered in dis- 
cussions on the lateral stiffness of tracks ? The 
bull-headed rail considered as a unit with its 
chairs has every appearance of greater rigidity 
and security against lateral displacement. The 
low shoulder of the flanged rail sole plate, 
coupled with the slender spike anchors, do not 
compare favourably with the backing of the 
chair. The substantial chair screws positively 
secure rail and chair to the sleeper, whereas the 
flanged rail spike anchors merely act as clips. 

It is claimed that there is a substantial 
saving in components (a figure of 16,900 per 
mile has been given) when flanged rails are used. 
It would appear, however, that the actual 
saving is confined to two keys per sleeper. The 
flanged rail requires a sole plate which corre- 
sponds to the chair of the bull-headed rail, and 
the three spike anchors (two single and one 
double) correspond to the three chair screws. 

In the matter of track relaying the bull- 
headed rail is at an advantage, since shop- 
prepared sleepers already chaired automatically 
ensure that the gauge is correct and the rail is 
readily secured by the simple process of driving 
home keys. Changing rails is merely a matter 
of removing and redriving keys. With flanged 
rail track alignment is far from being more or 
less automatic; even if the spike holes are 
shop bored it is more difficult to “‘ sight ’’ a row 
of holes than a line of chairs when positioning 
sleepers. Renewal of rails necessitates with- 
drawing spikes and redriving in the same holes, 
and the holding power of spikes decreases when 
they are withdrawn and redriven. 

In the lengths of flanged rail track which the 
writer has been able to inspect the fishplates 
have been of the long four-hole type instead of 
the short two-hole type, which was introduced 
to enable the sleepers to be more closely spaced 
at the rail joints and thus reduce the deflection. 
Joints are, of course, a nuisance from the view- 
point of deflection, and it would be interesting 
to know why joint chairs never found favour. 
When an apprentice in the Stratford locomotive 
works of the G.E. Railway, the writer observed 
a batch of joint chairs being machined. The 
length of the rail seat and jaws was such that 
the ends of adjacent rails could be butted and 
thus carried by a chair and sleeper common to 
both rails. The results of trials with thése 
chairs was never learnt, and as they were not 
perpetuated it can only be assumed that they 
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were unsatisfactory. If any reader was con- 
nected with this experiment perhaps he will 
give some information. 
E. B. PARKER 
Little Sutton, February 13th. - 





Export of Electrical Equipment 
to Canada 


Durive October and November last a 
Mission from the United Kingdom visited 
Canada to discuss with the Canadian Standards 
Association matters concerned with the approval 
of electrical appliances and the electrical 
equipment of industrial machinery for sale in 
Canada. The Mission, which was led by Mr. D. 
Maxwell Buist, was organised by the British, 
Standards Institution in collaboration with the 
British Electrical and Allied Manufacturers’ 
Association, the Cable Makers’ Association and 
the Machine Tool Trades Association. Mr. 
J. F. Stanley acted as secretary. The report of 
this delegation has now been published by the 
British Standards Institution, 24, Victoria 
Street, London, 8.W.1. It explains the status 
of the Canadian Electrical Code, which is pre- 
pared by the Canadian Standards Association, 
and which forms the basis of approval by that 
body of electrical equipment. The scope of the 
C.S.A. approvals system, and the relation 
between that approval and the inspection of 
equipment carried out by the provincial 
authorities, is outlined. The report goes on to 
give some account of the discussions between 
the United Kingdom Mission and the Canadian 
Standards Association. The practical result 
of those discussions has been the setting up by 
the British Standards Institution in London of 
a C.S.A. Approvals Department, which will act 
as the agent here for the Canadian Standards 
Association. All applications from United 
Kingdom manufacturers for C.S.A. approval of 
electrical appliances and electricelly equipped 
machinery being exported to Canada should 
now, therefore, be addressed to the British 
Standards Institution. 





Aluminium in Road Transport 


On Tuesday, February 14th, the Aluminium 
Development Association held a symposium on 
“Aluminium in Road Transport” at the 
Dorchester Hotel. Its purpose was to place 
before the builders and operators of road 
vehicles and members of official bodies, along 
with representatives of the various branches of 
the aluminium industry, a summary of the 
present position in the application of aluminium 
and its alloys to the problems of road trans- 
port. At the luncheon, the guests were wel- 
comed by Mr. Kenneth Hall, the President of 
the Association, who referred to the widespread 
uses of aluminium in chassis, body, and engine 
construction, and invited the motor vehicle 
and the road transport industry to collaborate 
with the Association in the solution of its pro- 
blems and in the preparation of new and more 
efficient designs of road transport vehicles. 
After luncheon, and during the afternoon, a 
series of short papers were presented, and were 
informally discussed. They will be published 
later by the Aluminium Development Associa- 
tion, of 33, Grosvenor Street, London, W.1. 

The subjects were introduced by Mr. F. G. 
Woollard, Past-President of the Institution of 
Automobile Engineers, and chairman of the 
A.D.A. Executive Committee. Mr. E. L. 
Oglethorpe, the managing director of the 
Duramin Engineering Company, Ltd., dealt 
with the use of sluminium in commercial 
vehicles. The use of aluminium in public 
service vehicles was described by Mr. A. J. 
Romer, director of the Bristol Tramways and 
Carriage Company, Ltd., and Eastern Coach- 
works, Ltd. Its use in the design and construc- 
tion of the private car was entrusted to Mr. E. 8. 
White, the technical engineer of British Light 
Steel Pressings, Ltd. Dr. E. G. West, the 
technical director of the Aluminium Develop- 
ment Association, in a paper on the properties 
of fabrication of aluminium, ably summarised 
the basic data with regard to that metal and 
its alloys. 
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Locomotive Cylinder Power 


By W. A. TUPLIN, D.Sc., M.I.Mech.E. 
No. I1—(Continued from page 173, February 10th) 


DeEsIGN PROCEDURE 

The ideal dimensions of cylinders and 
valves would give the highest efficiency for 
maximum i.h.p. over the full range of speed. 
This, however, is impossible and the general 
design problem is to select values (Z, and R,) 
of Z and R for the full power top-speed 
condition so that the highest efficiency is 
attained in that condition and for full power 
over the widest practicable speed range 
below the maximum. Furthermore, high 
efficiency is desirable at powers ranging 
from the maximum down to (say) 60 per 
cent of the maximum. 

For approximating as closely as possible 
to the ideal, there is no single combination 
of values of Z, and R, that is markedly 
superior to a number of others. Values of 
Z, between 0-5 and 0-7 and of R, between 
0-22 and 0-3 give generally similar results. 

Taking the previously considered com- 
bination Z,—0-6, R,=—0-25, and following 
the power line through it, the relative 
efficiency for maximum ih.p. is 1:0 down 
to Z=0-46 and is over 0-9 at all speeds 
down to Z=0-34. The cut-off ranges from 
24 per cent at Z—0-6 to 34 per cent at 
Z=0-34. 

For an ih-p. equal to 80 per cent of the 
maximum, the power line that passes through 
the point Z=—0-6, R=0-2 shows that the 
relative efficiency is 1-0 at all speeds from 
Z=0-6 down to Z=0-36 with cut-off 
ranging from 17 to 25 cent. 

Accepting this as a basi , @ simple design 
procedure can be formulated. Let the 
maximum speed at which maximum i.h.p. 
is required be M, m.p.h. Then, since 

ihp.=(LT.E.) M,/375=R,(N.T.E.) M,/375. 

Therefore 

N.T.E.=1500 ihp./M, 
Also 
N.T.E.=0-425 np @S/D . . . (2) 


With the aid of (2), values for the five 
quantities on the right-hand side may be 
selected to give the required N.T.E. In 
general D, d and S should all be as large as 
practicable. In many cases, n may be 2, 
but desire for better balancing suggests 
3 or 4, and these higher values assist in the 
desirable direction of minimising p. 

Now 


(1) 


Z,=(M,/u) dS/DVL (3) 

Dividing (3) by (2), substituting the value 
of N.T.E. from (1) and writing u=1200, it is 
found that 

VL np/(i-h.p.)=0-735/Z,R; 
or, with Z,=0-6 and R,=0-25 
VL=4:9ihpjnp ... (4) 

From this expression (which, it may be 
noted, is independent of D, d and 8) appro- 
priate combinations of V and LZ may be 
determined. For example, if L=V/5, equa- 
tion (4) becomes 

V=5y/[(i-bp.)/np). 

{t has been seen that for ability to work 
at a cut-off as low as about 17 per cent 
1/L=0-85DVL/d*S and from (3) this becomes 
/L=0-85M,/uZ, or, writing u=1200 

and Z,=0-6 

1=(M,/850) L ; (5) 
Exampte If 
To determine cylinder and valve dimen- 





sions for a locomotive to develop 2000 i.h.p. 
at a maximum of 80 m.p.h. 
From (1) 
N.T.E. = 1500 x 2000/80= 37,500 Ib. 
From (2) 
np d*§/D=37,500/0-425= 88,300. 
Assuming n=4 with D=80 and p=180, 
then d*S=9800, corresponding (for example) 
to d=18-75 and S=28. 
From (4) 

VL=4:-9 x 2000/4 x 180= 13-6 
corresponding (for example) to V=8-5 and 
L=1-6. 

From (5) 
1=80/850, L=0-15. 
MiniMuM BoILeR PRESSURE 


A back pressure of 5 Ib per square inch 
above atmosphere, i.e., 19-7 lb per square 
inch absolute corresponds, on the basis used 
in this article, to an absolute steam chest 
pressure of 197 lb per square inch or 4 
gauge pressure of about 180 lb per square 
inch. The conclusions reached here are not 
necessarily valid for a boiler pressure 
markedly lower than this, although it is not 
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ciency of 0-9 demands that the specific effort 
be not greater than 0-44, i.e., that the nomi. 
nal tractive effort be not less than 2.98 
times the maximum sustained indicated 
tractive effort at high efficiency. 

For example, a locomotive with a grate 
area of 28 square feet could develop about 
1500 ih.p. with a relative cylinder efficiency 
of 0-9 and if this were to be done at 20 
m.p.h. the I.T.E. would be (1500/20) x 375— 
28,000 Ib and the N.T.E. for that efficiency 
would need to be at least 28,000 2-28— 
64,000 Ib. Now the adhesion weight of g 
British 2-8-0 with 28 square feet grate area 
is not more than about 70 tons, and so the 
adhesion factor would be 70 x 2240/64,000— 
2-45, as against the usual value of about 4. - 
This means that admission of full boiler 
pressure to the steam chests at starting would 
result in excessive slipping. To avoid this 
it is necessary to employ a regulator designed 
and located so that it can be used to restrict 
steam chest pressure to any desired figure, 
Until this is done it is not prudent to adopt 
an adhesion factor much less than about 4 
and so no high efficiency is attainable in 
cylinders that are taking the maximum 
boiler output at speeds below about 25 
m.p.h. 


DEVELOPMENT OF HiGH POWER aT HicH 
SPEED 


Published information about the internal 
resistance of steam locomotives is remarkable 
for its diversity. There is room for research 
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FIG. 3—TRACTIVE POWER FOR 


@ minimum that must be rigorously observed. 
For a high-power locomotive a higher 
pressure may be to attain the 
required tractive effort even with the largest 
practicable cylinders. With steam chest 
pressure higher than ten times the back 
pressure, the specific effort at any specific 
speed and cut-off is higher than that indi- 
cated by Fig. 2 and there is also a possible 
gain in efficiency that cannot, however, be 
relied upon to show itself in practice. 


Low-SPrED LOCOMOTIVES 


The values Z,=0-6, R,=C-25 were selected 
so as to give the highest efficiency in the 
upper part of the speed range. In the case 
of freight locomotives it may be preferable 
for the highest efficiency to be attained at 
the lower speeds. By reference to Fig. 2 
it will be seen that a relative cylinder effi- 





Power Required, h.p. per ton 
BRITISH RAILWAY PASSENGER VEHICLES (JOHANSEN) 


work in this field, not only in determining 
internal resistance of locomotives under 
different conditions but also of discovering 
ways of minimising it. As the character- 
istics of a locomotive as a vehicle seem likely 
to have some influence on its rolling resis- 
tance, track testing is probably essential for 
reliable results. 

In doing the work upon which this article 
is based it was n to have some for- 
mula by which to estimate internal resis- 
tance, and it was found that the Johansen 
expression for resistance of passenger vehicles 
could be employed. The difference between 
the indicated power of a locomotive running 
on the level and the power at the tender 
drawbar was taken to be the Johansen figure 
for passenger vehicles of the total weight of 
engine and tender plus 14 times the adhesion 
weight ; this result agrees reasonably well 








Feb. 17, 1950 


with the mean of those derivable from many 
other sources. 

The Johansen formula is the basis of 
Fig. 3, which shows the power required per 
ton for haulage of average British passenger 
vehicles at any speed and on any gradient 
within normal limits. The difference be- 
tween ih.p. and tender-drawbar h.p. is 
the power (from Fig. 3) corresponding to 
the speed and gradient multiplied by the 
total weight of engine and tender plus the 

wer for the same speed”’on the level 
multiplied by 14 times the adhesion weight. 

It may be seen from Fig. 2 that cylinder 
efficiency can be maintained near its highest 
level over @ considerable range of speed, 
and that by suitable design that range may 
be as high as is desired. The power available 
behind the tender falls as speed rises in the 
higher ranges because of the increase in 

wer absorbed in moving the locomotive 
and tender. 

Remarkably high power outputs at high 
speeds have sometimes been recorded on 
locomotives fitted with valves and valve 
gears of unconventional forms and it is 
tempting to assume in such cases that the 
high performance is a result of using the 
special equipment, even though its theo- 
retical advantage is not great. In this 
connection it is well to rememver that loco- 
motives of normal types do occasionally 
show themselves capable of developing their 
full power at much higher speeds than usual, 
and it is interesting to consider possible 
reasons for such departures from normality. 

Table II gives details of four performances 
selected from hundreds recorded in The 
Railway Magazine between 1927 and 1939 
and notable for the development, behind the 
tender, of about 50 h.p. per square foot of 
grate area at speeds over 70 m.p.h. on sub- 
stantially level track. A tender drawbar 
h.p. of 50 per square foot of grate has been 
recorded for many different types of loco- 
motive, although it is less common with 
the relatively large grate areas of to-day than 
was the case in the past, one obvious reason 
being that the physique of firemen has not 
advanced in proportion to grate areas. 
The attainment of 70 m.p.h. and more on 
level track was likewise nothing unusual in 
England between 1923 and 1939. The com- 
binations of high power and high speed 
represented in Table If, are, however, 
exceptional in British locomotive perfor- 
mance. 

Had the engines concerned shared any 
unconventional feature, such as 400 Ib pres- 
sure, steam at 1000 deg. Fah., 10ft driving 
wheels, 36in stroke, poppet valves or stream- 
lining, that would probably be regarded as 
the reason for the notable performances, 
but they actually present a generous assort- 
ment of conventional features and dimen- 
sions and so some different type of explana- 
tion must be sought. If, as it would seem, 
performances of this order are within the 
capabilities of different classes of British 
passenger locomotive, why are they so rare ? 

One possible reason is associated with the 
fact that in Great Britain the hardest tasks 
set to passenger locomotives are in hauling 
trains over undulating roads. To take a 
certain train over a certain road in a certain 
time, the minimum total expenditure of 
energy is secured by running at uniform speed 
uphill and down (because this minimises the 
energy lost against windage and any other 
resistances that increase with speed), but the 
power required for the uphill work greatly 
exceeds the mean power and so a relatively 
large locomotive is necessary. To do the 
work with the minimum possible peak power 
output, the power must be constant throagh- 
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out and the downhill speeds are relatively 
high, meaning high dissipation of energy 
against windage, so that the total expendi- 
ture of energy is greater than for constant 
speed, The best practical course lies between 
the two extremes, maximum —— being 
developed up the gradients, although the 
there is less than the mean speed, and 

es being covered under easy steam, 

giving boiler and fireman opportunity for 
recovery where even high power output 
would win only a comparatively small gain 
in time. Maximum power output on a route 
with an average gradient of about 1 in 250 
is normally recorded at a speed about 10 
per cent below the soto average on 
@ long run or in pre-war British practice at 
about 50 m.p.h. To drive an engine at its 
full power at speeds over 70 m.p.h. is some- 
thing not normally required in Britain and 
as drivers have little experience of it they 
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driver to work the engine harder than usual. 
On another occasion when a comparable 
achievement was recorded on a locomotive 
of the same class, the observer had the 
impression that she was being worked very 
easily, but he may have been unduly in- 
fluenced by a 20 per cent reading of the cut- 
off indicator, which must have been con- 
siderably in error. 

Cases 2 and 4 are not known to have 
included any unusual operational feature, 
but in each of them the train was not far 
from a stopping place and so the driver could 
‘* open out” with the knowledge that even 
if the engine failed to stand the pace it could 
probably reach home without serious loss of 
time. 


REcORD PERFORMANCES 


The lowermost figure in column 1, 
Table II, means that if the steam produced 











Tasxz IT 
Reference 1 2 3 4 
| eae L.N.E.R. L.N.E.R. G.W.R. G.W.R. 
ea rae cee Sa ca ak a “Aa” “Saint” “ King’ 
L tive | an aes ME eee gcc aae 4404 4901 2902 6022 
ee. ill PE SPP ae 1902 1935 1903 1927 
Wheel arrangement ... ... ... fend: dow’ - "Wee <aeled $-4-2 4-6-2 4-6-0 4-6-0 
ini ORES: woot ane No Yes No No 
Type of firebox Wide Wide Narrow Narrow 
we MIS ice, ccc aco’ G88 ne, wae Bad Plain Kylchap Jumper top Jumper top 
0. of cylinders 2 3 2 + 
of valve gear ... ... ose _ bee Stephenson Walschaerts Stephenson Walschaerts 
Boiler pressure (lb per squareinch) ... ... ... 170 250 225 250 
Grate area (square feet) ... ... ae 31 41-3 27-1 34-3 
Firebox heat. surface /grate area 4-6 5-7 5-7 5-6 
Tube heat. surface/grate area iwww ws we ws 58-8 57-0 62-2 58-5 
Superheater surface /grate area 18-3 18-2 9-6 9-2 
eel diameter (inches) 80 80 80 78 
Cylinder bore (inches) 20 18} 18} 16} 
Piston stroke (inches) 24 26 30 28 
Valve diameter (inches) 8 9 10 9 
Valve lap (inches) ... ... ... 1-25 1-63 1-63 1-63 
I, kee Snes ape Seu. cee?! wears eee 0-1* 0-13 —0-15* 0-19 
Valve exhaust clearance (inches) ... 0-31 — _ — 
Nominal tractive effort (Ib) ... 17,340 35,455 24,395 40,300 
Nominal speed (m.p.h.) 2 157 140 170 
Track speed (m.p.h.) 71 76 73 76 
| SSS air oe ce? Se OF —_ 1/3000 down _ 1/1320 down 
Weight of train (tons) ... ... ... 585 730 485 575 
RR a el i es ere 1,580 2,180 1,370 1,650 
D.h.p./Grate area... ... cee Kael Baa eee. ke 51 53 51 48 
Weight of locomotive (tons) ... ... ... 2... 70 103 72 89 
Weight of tender (tons) ...0 20.0 62.0 ee see cee 43 65 40 46 
Tractive h.p. for E.and T. 0. ce see see aes 465 800 540 700 
BIE Sat ites i etn: ab -oce;: one: ease een aae ae 2,045 2,980 1,910 2,350 
Lh.p./Grate area... «1. we wees 66 72 70 68 
Fospecih MR cnc von coe gle aay 10,800 14,700 _— = 11,600 “a 
= Se ar ere ier aoe 0-56 0-48 
R=Specific effort ... ... ... sable sea 0-62 0-41 0-4 0-29 
Estimated cut-off (percent) ... ... ... 0 ... 70 37 38 23 
Relative cylinder efficiency Se aeh sake. asa 0-70 0-92 0-92 1-00 
Relative boiler h.p./grate area... ... 0 ... 0 ... 94 78 76 68 

















*In full ’ 
t Derived from 1200 DV (L+e)/d*S. 
Locations: (1) Between Retford and Ba’ ‘s 
(2) Between Northallerton and York. 
(3) Between Didcot and Reading. 
(4) Between Reading and Slough. 


are perhaps reluctant to do it as they may 
doubt whether the locomotive can stand up 
to such treatment. Such ormances as 
those recorded in Table II may therefore be 

only in special circumstances and 
in cases 1 and 3 the circumstances are known 
to have been ial. In the first of them 
the engine had been hurriedly substituted at 
Grantham for a larger locomotive that had 
arrived behind time as the result of a defect 
that had developed in ing. The 4-4-2 
is of a class with a reputation for free steam- 
ing and ability to stand up to heavy handling 
and so the driver was justified in harsh 
treatment in order to minimise further loss 
of time by this grossly overloaded engine, 
in running to York where assistance could be 
expected 


The train concerned in column 3 was a 
Swansea-Paddington express during a period 
when “ Saints’ were handling the heaviest 
trains on that route. A locomotive inspector 
travelled on the footplate on this occasion 
and his presence may have influenced the 


by the boiler had been used at maximum 
cylinder efficiency. the ih.p. would have been 
94x31=2910. The corresponding I.T.E. 
is 2910/71 x 375=15,400 lb and for a specific 
effort of 0-32, giving maximum cylinder 
efficiency at a specific speed of about 0-6, 
the N.T.E. would have to be 15,400/0-32= 
48,000 lb. Such a nominal tractive effort 
would demand very large cylinders and would 
be inconveniently high at starting for a 
single-expansion locomotive of such dimen- 
sions, but it would make it possible to 
develop a peak of 94 ih.p. per square foot 
of grate at about 71 m.p.h., or the more 
common rate of 60 ih.p. per square foot 
at speeds down.to 45 m.p.h. A multiple- 
jet blast pipe would probably be necessary 
to produce the required draught with low 
hedk pressure. 

A maximum of 100 i-h.p. per square foot 
of grate area has actually been reached by 
the Chapelon 4-8-0, which differs from the 
liypothetical over-cylindered “ Atlantic ” in 
boiler pressure (290/170), type of firebox 
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(narrow Belpaire with thermic siphon/wide 
round-top with no siphon), type of expan- 
sion (compound/simple) and type of valve 
(poppet/piston). This-comparison seems to 
indicate that the French engine’s ability to 
develop this record output cannot be 

Jained by its distinction in any of the 
features mentioned. 

The method of calculating the nominal 
tractive effort in order to estimate actual 
starting effort is not so well established in 
the case of a compound as for a simple loco- 
motive, but a compound’s nominal tractive 
effort figure for the purpose of assessing 
cylinder efficiency is that co ing to 
the use of boiler steam in the low-pressure 
cylinders only. (Compound working at 
moderate or high specific effort effects in 
two stages an expansion that could be 
achieved in the low-pressure cylinders 
alone.) On this basis the N.T.E. of the 
Chapelon 4-8-0 is 56,000 lb. Using a formula 
developed above, the minimum speed for 
maximum cylinder efficiency when develop- 
ing the recorded maximum of 4020 i.h.p. is 
1150 x 4020/56,000=83 m.p.h., and the actual 

was 77 m.p.h. This difference is so 
small as to confirm that a simple locomotive, 
of the same N.T.E. ing the same actual 
effort would be working at nearly the highest 
cylinder efficiency. The real reason for the 
4-8-0’s high performance is its high ratio 
of N.T.E. to grate area; the cylinders are 
large enough to make economical use of even 
an exceptionally high steam output at a 
practical running speed and the front-end 
design is such as can produce the necessary 
strong draught without excessive back 
pressure. 


GENERAL 


Table II tends to confirm what Fig. 2 
suggests, that a conventional British pas- 
senger locomotive can, in some circumstances 
at least, develop its usual maximum of about 
70 ih.p. per square foot of grate area not 
only at 50 m.p.h. but also up to about 75 
m.p-h. All the performances were peak 
efforts occurring in the course of long runs, 
and the conditions in Case 2. were maintained 
for 25 miles. Objection to the stiggestion 
that they be accepted as defining a level that 
British locomotives should be expected to 
attain in emergency conditions may be raised 
on the scores that :— 

(2) A peak achievement cannot necessarily 
be duplicated by all other engines of the 
same class. 

(6) Heavy working means heavy wear and 
tear. 

(c) Heavy working means high fuel con- 
sumption. 

There is great force behind (a) and in 

fact a most lucrative field of research would 
be to discover the causes of the occurrence 
of “flyers” and “ duds” among nominally 
identical locomotives. [f it were found 
practicable to make every locomotive equal 
to the best in its class, that would be equiva- 
lent to increasing average locomotive power 
by about 20 per cent. 
_ Although there is some truth in (bd) its 
influence may be reduced to a negligible 
amount by suitable design and construction 
as is demonstrated in America, where some 
locomotives that work regularly as hard as 
any in Tapvle II nevertheless run 200,000 
miles between major overhauls. 

There is no denying (c) as high power 
necessarily means at least proportionate fuel 
consumption, but it does not necessarily mean 
low efficiency. In Case 1 the cylinder effi- 
ciency is low because the specific effort is 
high, but the cylinder efficiencies in the other 
three cases are reasonably high. 
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Whilst it may be too much to suggest that 
British locomotives should normally work at 
the rates recorded in Table IT, it would not be 
unreasonable for them to be built and main- 
tained so that they can do it in emergencies 
in order to regain time even when fully 
loaded. It is recognition of the overload 
capacity of steam locomotives and _ its 
utilisation in special circumstances that has 
produced in other countries peak perfor- 
mances distinctly higher than any noted in 
Great Britain and may have given a false 
impression of the superiority of foreign 
methods in design and construction. 
SUMMARY 
(1) Cylinder efficiency at any ratio of 
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indicated tractive effort to nominal tractive 
effort is almost independent of speed. 

(2) Maximum cylinder efficiency at specific 
speeds from 0-4 to 0-7 is attained with a cut- 
off of about 25 per cent. 

(3) Cylinder efficiency at any speed falls as 
the cut-off is reduced below 15 per cent. 

(4) Ideal valve dimensions are determined 
solely by the working steam pressure and the 
required indicated horsepower per cylinder. 

(5) At any given cut-off the maximum indi- 
cated horsepower is developed at a specific 
speed of about 0-85. 

(6) The minimum speed at which maximum 
cylinder efficiency can be attained is about 
1150 (i.h.p./N.T.E.) m.p.h. 


British Non-Ferrous Metals Research 
Association 


T was in 1921 that the British Non-Ferrous 

Metals Research Association started on a 
small scale in Birmingham. The first year’s 
income was under £6000 and the,membership 
at the end of that year was twenty. Its own 
laboratories were first established in 1930, when 
a small factory block was rented in Regnart 
Buildings, Euston Street, London, N.W.1. The 
Association has grown steadily and to-day 
members number just under 500, the annual 
income from all sources is just over £100,000 
and the total staff 163. This expansion has 
necessitated the purchase and development of 
properties adjacent to the Euston Street site, 
but the increase in activities of the Association 
has hitherto generally kept in front of the expan- 
sion of the laboratory accommodation. This 
situation has now been remedied by the recon- 
struction and occupation of the original labora- 
tory block, which had been destroyed in 1940. 
In rebuilding this block opportunity has been 
taken to provide for metal working equipment 
which the Association had previously lacked. 
Last Monday we had an opportunity to inspect 
the new block and the previously existing 
laboratories, Sir Ben Lockspeiser, Secret:iry of 
the Department of Scientific and Industrial 
Research “ opened” the ext nsions, which are 
already in use, with a short speech. On page 
216 we illustrate some of the departments. 


THE RESEARCH DEPARTMENT 


The Association’s first concern is research on 
the scientific background of the processes used 
in extraction and manufacture of non-ferrous 
metals and alloys and their selection for 
particular user purposes. The industries served 
are numerous with widely differing plant, 
process and material problems. Hence any 
central organisation working in this field must 
possess @ balanced team of scientists capable of 
dealing with the many different problems 
arising. Researches are called for on extraction 
problems involving the thermodynamics of 
high-temperature reactions, on melting and 
easting problems ranging from studies of gas- 
metal equilibria to such practical foundry 
problems as obtaining a good surface on a 
casting. In the field of metal working and 
fabrication problems range from fundamental 
structural questions on the one hand, to rela- 
tively simple determinations, such as power 
requirements in deformation on the other. 
From the user point of view the demand 
includes information on corrosion resistance, 
mechanical properties and the development of 
alloys with improved properties in such 
respects. 

To meet this situation the Research Depart- 
ment staff, under the Research Manager, Dr. 
A. G. Quarrell, and the Senior Metallurgist, 
Mr. W. A. Baker, is organised in sections. 
There is a Physics Section, a Mechanical Testing 
Section, a General Metallurgy Section, a Corro- 
sion Section, a Melting and Casting Section, a 
Chemistry Section, and the new Metal Finishing 
Section. The departmental staff comprises 
thirty-eight graduates and fifty-two non- 








graduates (plus a workshop staff of fourteen). 

The research programme is the responsibility 
of the Research Board, a small committee 
responsible to the Council and constituted of 
scientists from industry capable of advising on 
research policy. The Board is advised by four 
Industry Committees composed again of indus- 
trial scientists selected in this instance from the 
copper, light alloy, lead and zinc industries 
respectively, whose duties it is to advise the 
Board on the researches needed by the particular 
industries they represent. In this way a pro- 
gramme is drawn up of industrial problems 
suitable for the facilities and staff of the Asso- 
ciation and of importance to the different 
sections of industry. Many of these aim 
primarily at an elucidation of the phenomena 
underlying particular metallurgical processes, 
for it is only by a full understanding of these 
basic principles that progress can be achieved. 
A relatively small number of the researches are 
of an ad hoc type, aiming to provide a solution 
to a specific problem. 

Research results are made available to 
members as confidential research reports, many 
of which are, however, published after an appro- 
priate lapse of time. To present these research ~ 
results in the most helpful and simplest way, so 
that their importance can be recognised without 
members first reading a large bulk of paper, a 
monthly Research Supplement isissued to the 
Bulletin (which is itself largely confined to a 
review of published information). This Re- 
search Supplement, which is confidential to 
members, contains summaries of all research 
reports as they are issued. These summaries, 
covering only a few pages of printed matter, 
liberally illustrated, present a concise account 
of the origin and aims of the work, the progress 
that has been made and the chief results 
obtained. From this account members can 
readily appreciate what is going on and can 
form an opinion as to the desirability of asking 
for and reading the fullreport which gives full de- 
tails of the experimental programme and results. 


THE LIAISON AND TECHNICAL SERVICE DEPART- 
MENT 

The primary object of the Liaison Depart- 
ment is to help bridge the gap between the 
laboratory and industrial application. The 
metal working equipment in the basement of 
the rebuilt laboratory is mainly intended for the 
production of experimental material in the 
wrought form. It is not full scale plant and is 
not intended for experiments on works applica- 
tion of laboratory developments. Work of that 
type is, with members’ co-operation, done by 
the Liaison Department in members’ works 
employing industrial plant that is in regular 
use. The liaison staff, having satisfied them- 
selves that a development is ready for trial on a 
production scale, bring it to the notice of the 
manufacturers concerned and secure their 
co-operation. The trials that result are 
reported to all members. Most of the time of 
the Liaison Department is, however, spent in 
helping members to use existing knowledge. 
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Inquries can sometimes be answered by post, 
but an important part of the work of this 
Department consists of personal visits which the 
staff make to members to discuss their pro- 
duction processes and to advise them on the 
points at issue. 

The Laboratory is served by a library and 
information department. 


———_-_~_>—__—_—— 


An Electric Soldering Iron 


A RECENT addition to the range of portable 
electric tools made by Wolf Electric Tools, Ltd., 
Hanger Lane, London, W.5, is a useful soldering 
tool made in six sizes and types for various 
classes of work. 

One of these new tools—that intended for 
general industrial purposes—s illustrated at the 
top of our engraving. It is similar to the other 
five types. It has a well-proportioned plastic 
handle set at a convenient angle in respect to 
the barrel, and is well balanced to permit use 
over long periods without fatigue on the part 
of the operator. The power lead is connected to 








ELECTRIC SOLDERING IRONS 


the rear of the handle and coupled by insulated 
leads through the barrel to an element let into 
the body of the bit. The whole of the tool is 
built on the unit principle and can quickly and 
easily be dismantled for replacing parts when 
necessary. 
Tools are made for voltages from 24 to 250 
and with consumptions from 60W to 200W, the 
lightest. weighing 74 0z and the heaviest 2 Ib. 
One of the tools in this range, known as the 
automatic “‘ Soldergun,”’ is fitted with a handle 
which supports a reel of cored solder on a 
bracket. In this tool, as can be seen in our 
second illustration, a trigger mechanism in 
the handle is connected to the reel of solder and 
feeds it through a tube extending along the 
barrel to the point of the bit. As solder is 
required finger pressure on the trigger feeds the 
required amount straight on to the work in front 
of the bit. This tool weighs 1 lb 8 oz with its 
fittings, and the bit has a maximum working 
temperature of 375 deg. Cent. 





Length of Public Service 
Vehicles 


Our readers will recall that only a few weeks 
ago (in our issue of January 27th), in a leading 
article, we made out a strong case for an increase 
in the permissible dimensions of public service 
and commercial vehicles. We now learn that 
following representations made by the road 
vehicle interests the Minister of Transport 
intends to amend the regulations in certain 
respects. 

It is his intention that four-wheeled, double- 
decked vehicles shall be itted to have an 
overall length of 27ft instead of 26ft. 

Some of the representative organisations 
consulted were opposed, mainly on the grounds 
of road safety and traffic congestion, to the 
Minister’s earlier proposal that the maximum 
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length of four-wheeled single-decked public 
service vehicles should be increased from 
27ft 6in to 28ft, while others maintained that a 
maximum length of 30ft should be allowed. 
The Minister has since received further repre- 
sentations to the latter effect based partly on the 
advantage to operators and users of increased 
seating capacity and partly on the advantage 
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We show in the accompanying engravi 

sixteen-cylinder supercharged engine, ny 
like the others of the series, has a bore of 9in, 
a stroke of 10}in, and runs at @ speed of 999 
r.p.m. This unit, which has been recently 
completed and put on the test bed at Haze} 
Grove, is designed for a maximum test bed 
output of 3000 b.h.p. The production models 
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which would accrue to manufacturers who have 
stressed the assistance which it would give to 
them in standardisation and consequently 
in the production of vehicles for the export 
markets. 

The Minister states that he appreciates that 
the objection taken by some representative 
organisations to his earlier proposal which 
related to a length of 28ft would be likely to 
be pressed even more strongly by them in 
respect of a length of 30ft. As there seemed no 
prospect that further consultation would resolve 
these conflicting views, the Minister has decided 
that the balance of advantage in the national 
interest lies in his allowing an increase in the 
permitted maximum length of single-decked 
vehicles from 27ft 6in to 30ft. 

Under Section 61 of the London Passenger 
Transport Act, 1933, the Minister, after con- 
sultation with the Commissioner of Police of 
the Metropolis, is empowered to give directions 
to the Licensing Authority for Public Service 
Vehicles (previously the Traffic Commissioner) 
for the Metropolitan Traffic Area requiring him 
to attach to his approval of any route, conditions 
relating to the construction of vehicles to be 
used thereon. The general Direction at present 
in force has the effect of excluding from other 
than a limited number of routes specified therein 
any stage or express carriage (unless it is operat- 
ing under a road service licence) if it exceeds 
27ft 6in in length. Accordingly, the Minister 
is consulting the Commissioner of Police with 
regard to the position which will arise when the 
proposed new Regulations allow the use 
generally of four-wheeled as well as six-wheeled, 
single-deck vehicles of an overall length in 
excess of 27ft 6in. 

It will be noticed that the present proposals 
do not include any alterations in permitted 
overall width. 

—>——— 


A Sixteen-Cylinder Oil 
Engine 


In an article published in our issue of 
November 4th last, following a visit to the 
Hazel Grove Works of Mirrlees, Bickerton and 
Day, Ltd., we made reference to and illustrated 
the “JVSS” oil engine, which has been 
specially designed for oilfield drilling operations, 
marine propulsion and auxiliaries, rail traction 
and industrial services. We then described in 
full the six-cylinder model, which is super- 
charged. The range of engines covers powers 
from 160 b.h.p. at 600 r.p.m. up to powers of 
well over 2000 b.h.p. for vee-units with high- 


pressure supercharging. 





at a more conservative rating will develop 
2270 b.h.p. at 900 r.p.m. The general design 
of the unit follows closely that described in 
our previous article. The robust construction 
of the bed-plate and cylinder housing may be 
noted. It is of fabricated steel construction. 
The 40-50-ton steel forged crankshaft is both 
hardened and ground. The turbo-charger is of a 
standard design and is mounted at the forward 
end of the engine on a bracket bolted directly 
to the cylinder housing. An air after-cooler is 
fitted between the blower outlet and the engine 
induction manifold. The manifold is of generous 
capacity. 

Exhaustive trials which have been run with 
the six-cylinder engine are now to be followed 
by a further series of trials with the sixteen- 
cylinder unit. A maximum power of over 3000 
b.h.p. is expected, but extensive runs are to 
be made at more conservative ratings, with 
the object: of providing a power unit which can 
be guaranteed to give a highly efficient per- 
formance, which will run with reliability with 
long periods between overhauls and which will 
have a long engine life. 





Catalogues 


Davey Paxman anv Co., Ltd., Standard Ironworks, 
Colchester.—Publication ‘“ 1232,” dealing with rotary 
vacuum filters. 

ALBRIGHT anD Wi1s0n, Ltd., 49, Park Lane, London, 
W.1.—Booklet ‘‘ No. 204,” dealing with “‘ Dow Corning 
DC 200 ” fluids. 

Davey, Paxman anv Co., Ltd., Standard Ironworks, 
Colchester.—Publication “1212,” . describing Paxman 
Economic boilers. 

Harvey Frost anp Co., Ltd., Bishops Stortford, 
Herts.—Leaflet describing new “HF” tyre-mounting 
machine ‘ No. 1.” 

SranDARD TELEPHONES AND CaBLzEs, Ltd., Connaught 
House, Aldwych, W.C.2.—Folder describing engine-room 
telegraph system. 


Brooxs anp Waker, Ltd., 41, Dockhead, London, 
8.E.1. Illustrated booklet on C, A, Gray Vernier Gauges 
and Micrometers. 

Have tock Enoineerine Company, Ltd., India Works, 
Havelock Road, Southall, Middlesex. Leaflet describing 
Friction Screw Preas. ‘ 

Howarp CtaytTon-Wricat, Ltd., Wellesbourne, 
Warwickshi Broch dealing with Clatonrite self- 
sealing weatherstrip. 

Ransomes, Sts AnD Jerrertss, Ltd., Orwell Works, 
Ipswich, Suffolk.—Catalogue “‘ No. 14830G,” dealing 
with electric trucks. 

East Anauia Lacquer Company, Ltd., Street One, 
Aycliffe, Darlington.—Folder describing ‘‘ Kling "’ cellu- 
lose acetate lacquer. 

A. P. Attam anv Co., Ltd., 45, Great Peter Street, 
London, 8.W.1.—Illustrated pamphlet on the new Allam 
hydraulic bar eropper. 

Samvuet Fox anv Co., Ltd., Stocksbridge Works, near 
Sheftield.—Catalo, “SF, 243" of ‘ Red. Fox ”’. elec- 
trical resistance alloys. 



























Mobile Oil Well Servicing 
Unit 

{ue first high capacity truck-mounted oil 
well servicing unit to be designed and manu- 
fctured in the United Kingdom left the Port 
of London on Wednesday, January 11th for 
(abimas, near Lake Maracaibo, in the North- 
West of Venezuela. The unit is one of ten 
ordered by the Shell Petroleum Company, Ltd., 
for use in its oilfields—three more will go to 
Venezucla and the remainder are destined for 
pilfields in Indonesia, Trinidad and Egypt. 
Prior to the war, the majority of well servicing 
mits were manufactured in the U.S.A., and the 
fulfilment of this order in the United Kingdom 
represents not only a saving of about 250,000 
dollars, but is also a noteworthy achievement 
by the Woodfield Hoist Company, Lid., of 
Rochester, Kent, which was responsible for the 
design, manufacture and the oilfield trials of 
the prototype at Eakring in Nottinghamshire. 

The unit, which is shown in the accompanying 
engraving, comp'ete with its 4 tons 15 cwt mast 
weighs approximately 25 tons. It compriseseither 
adouble or single-drum diesel hoist with 64ft 
telescoping tubular steel mast of 60,000 lb 
capacity, all mounted on a Leyland “ Super- 
Hippo” truck. The overall height of the unit 
when the mast is telescoped and jack-knifed 
to a horizontal position on the truck for travel- 
ling is 13ft 9in. The truck can be fitted with 
either left or right-hand drive, as required, to- 
gether with power-assisted steering; it has giant 
tyres which measure 13in by 20in, in the front, 
and llin by 24in at the rear, and a five-man 
cab for the crew. 

Both the truck and the hoist are fitted with 
leyland 125 h.p. engines, thereby ensuring 
maximum interchangeability of power units 
and spare parts. A feature of the hoist engine 
is that it drives the hoist through a hydraulic 
torque converter ; air clutches and air brakes 
are also fitted, while air starting of the engine is 
provided to minimise fire risk in the gas-laden 
atmosphere at the oil well head. By providing 
two speed ratios a wide speed/load variation 
is obtained by the hoist up to a maximum of 
25,000 Ib direct pull with a very smooth speed 
change which can be operated by finger-tip 
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Company’s oilfield engineers, and the special 
requirements called for by the Woodfield Hoist 
Company, Ltd. were met by Leyland Motors, 
Ltd., with the truck and hoist power unit, 
and by Stewarts and Lloyds, Ltd., with the 
production of the mast. 





A Furnace Flame Failure 
Safeguard 


WE have received some particulars of a 
simple equipment designed to safeguard fuel- 
fired furnaces by cutting off the fuel supply in 
the event of flame failure. The equipment, 
which is known as the “ Elcontrol” furnace 
safeguard, is manufactured by Elcontrol, Ltd., 
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Hitchin, Herts. Basically, the device consists 
of two parts—a detecting element in the form 
of a heat-resisting steel probe which projects 
into the flame area a few inches from the burner, 
and an electronic operating or control unit, 
which can be mounted externally to the furnace, 
in a convenient position for operating an elec- 
trically operated oil or gas valve. 

Our diagram illustrates the principle of 
operation when the control equipment is used 
in conjunction with a semi-automatic valve, 





MAST OF OIL WELL SERVICING UNIT BEING RAISED 


control. Fully mobile with power-operated 
hydraulic mast-raising gear, this equipment has 
@ rig-up and tear-down time of approximately 
ten minutes. 

The hoist is rated for servicing wells up to 
7000ft in depth and for carrying out workover 
jobs to 6000ft ; a rotary table drive is provided 
for drilling up to 2500ft. Details of design in 
this new equipment were carefully considered 
throughout development: stages by the Shell 


such as the Satchwell (type ““ VAM ”’). A small 
d.c. voltage from terminals 1 and 2 of the control 
unit is applied to the flame between the burner 
and the probe ; a minute current thereby flows 
through the flame, the current being sufficiently 
amplified in the control unit to operate the 
relay by closing contacts 4 and 5. In the 
absence of flame, the operating current ceases, 
the relay contacts 4 and 5 are opened and con- 
tacts 5 and 6 are closed, so that the fuel valve 


2 
‘No Flame’ 
~~ Alarm 
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* no-flame ” alarm is 


circuit is broken and the 
operated. 

Response to flame failure is immediate ; the 
flame itself forms part of the conducting circuit 
and the device operates positively, being insensi- 
tive to and independent of radiant heat from 
brickwork or other parts of the furnace. The 
equipment has the merit that it “ fails safe,” 
since any fault within the control unit itself 
automatically closes the fuel supply valve and 
operates the alarm. 

Referring to the diagram, the furnace is 
ignited by switching on the power supply, 
allowing thirty seconds for warming up and 
applying a torch to the burner, while holding 
the fuel valve lever in the “ start ” position, 
which allows the passage of enough fuel to 
establish a flame. When the flame touches the 
probe the control relay contacts 4-5 close and 
energise the fuel valve, which thereby opens 
fully for normal running. At the same time the 
“ no-flame ”’ alarm ceases. 

The probe, which is of high-temperature 
steel, is held in place by a large highly glazed 
porcelain insulator. This insulator, in turn, is 
housed in an enclosed flanged casting which is 
bolted to the furnace front plate above the 
burner. A skirt projecting below the fixing 
flange of the casting protects the insulator from 
mechanical damage, grime deposits and contact 
with brickwork. For maintenance purposes the 
insulator and probe can easily be withdrawn 
from the furnace, leaving the cast housing 
and conductor leads in position. Normally, a 
36in probe is supplied with the equipment, but 
a longer probe can be used if the fitting is 
mounted vertically. The probe can be mounted 
at any angle up to 80 deg. from the vertical. 
It is stated that the rate of heat dissipation 





CONTROL UNIT 


from the complete assembly is enough to ensure 
that the probe may give good service at tem- 
peratures up to 1500 deg. Cent. 

As illustrated herewith, the control unit 
consists essentially of a two-valve amplifier 
and a single-pole change-over relay. These 
components, together with a readily accessible 
terminal block, are mounted inastove-enamelled 
dustproof case made of No. 12 gauge steel and 
measuring 9}in by 9}in by 4}in. The standard 
equipment is suitable for a power supply of 
210/250V, single-phase, 50-60c/s, and the 
consumption is approximately 12W. 





A Dual-Station R.F. Heating 
Equipment 

To improve the flexibility of its 4kW radio- 
frequency heating equipment, Standard Tele- 
phones and Cables, Ltd., Connaught House, 
Aldwych, London, W.C.2, has recently intro- 
duced a model with two work stations, each of 
which is operated from the main unit. This 
new development enables the r.f. generator 
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handling time, and reduces capital expenditure 
by providing work stations at considerably 


less cost than that of an equivalent number of 


generators. Another advantage of the equip- 
ment is that where large, complicated jigs are 





DUAL STATION R.F. HEATING EQUIPMENT 


used for positioning the work, one station can 
be kept in operation whilst the other is changed 
for a new job, the generator thereby being 
kept working at high load factor. Similarly, 
the jig need not be broken down if there is no 
work on one station, but work can proceed on 
the other.. Moreover, different work absorbing 
the same or different power can be handled. 

A special switch is mounted on the body of 
the main r.f. unit and screened connections 
run from the switch to the two work stations. 
In the standard unit the work stations are 
adjacent to the generator as shown in the 
illustration, but if necessary the stations may 
be moved up to a maximum of 30ft from their 
parent generator. Each station incorporates 
a variable water-cooled output transformer, 
so that different operations can be performed 
by each station independently. The work to be 
handled is jigged, and a suitable heating induc- 
tion coil is attached to each head, then, by 
means of a control on the right-hand side of 
the main unit, it is set for the optimum heat- 
ing rate. In this way each station can be 
individually set up with the generator working 
at its most efficient condition. To provide 
automatic control a process timer and indicator 
lamp are mounted above each work station 
and are switched into circuit by the same 
switch as that used for changing over the r.f. 
power. The switch is completely interlocked 
so that if moved during a heating cycle, the 
t.f. power is immediately cut off. 





A Coating. Thickness Meter 


WE have received some particulars of an 
instrument known as the “ Elcometer,”’ which 
is designed to measure the thickness of any 
form of non-magnetic protective or decorative 
coating on a ferrous base. The ‘‘ Elecometer,” 
which has been developed and manufactured 
by the electronics section of the East Lancashire 
Chemical Company, Ltd., Fairfield, Man- 
chester, relies for its operation upon a powerful 
electromagnet. Briefly, the magnet is so dis- 
posed in the instrument that, when two contact 
spheres on the base are applied to the surface 
under test, the coating acts as a magnetic 
air gap in the circuit formed by the magnet 
and the ferrous material under the coating. 
It follows that the flux across the air gap 
depends upon the size of the gap, i.e., the thick- 
ness of the coating. By incorporating a suitably 
calibrated flux meter in the instrument readings 


to be kept in full operation, which eliminates 
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of coating thickness can be obtained directly 
in thousandths of an inch. 

At present one standard scale and three 
special scales are available, as_ illustrated 
herewith. The standard scale A is designed to 
cover the general requirements of a large section 
of industry. Of the 
special scales, B and C 
provide for the higher 
readings required in the 
vitreous enamel indus- 
try, particularly in the 
instances where the 
powder process is em- 
ployed. The fourth 
scale, D, provides the 
lower range of readings 
that are suitable for 
various metal plating 
processes and enamel 
printing. 

The “ Elcometer ”’ is 
a flat pocket-size instru- 
ment which is com- 
pletely self-contained, 
and weighs less than 6 
oz, in its aluminium 
die-cast casing. To 
withstand normal wear 
the contact spheres are 
finished in hard chrome- 
plating, while the lock- 
ing button and zero 
adjuster associated with 
the instrument pointer 
are of stainless steel. 

It is claimed that 
the ‘ Eleometer”’ will 
give measurements, with an accuracy of +5 per 
cent or -:0-0001, of films such as plating, 
vitreous enamel, paint, plastics, and so on, 
when applied to iron or steel surfaces. The 
instrument is, however, by no means limited to 
the measurement of applied coatings, for it 
can be used to measure the thickness from 
point to point of metallic or non-metallic foil 
or sheet, provided only that the material itself 
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is non-magnetic and is laid on a steel table. 
Nor is the use of the ‘‘ Eleometer ”’ restricted 
to flat surfaces. In the motor industry, for 
example, there is hardly any part of the body 
paintwork where the coating thickness cannot 
be checked. There are few limits to the posi- 
tions in which the instrument can be used, 
since the meter movement is balanced in all 


planes. 
<> 


Metering of Welding Loads 


At a meeting of the Measurements Section 
of the Institution of Electrical Engineers, held 
in London on January 31, 1950, Mr. G. F. 
Shotter, M.I.E.E., opened a discussion on 
‘“* Metering of Welding Loads.” 

In his introductory remarks, Mr. Shotter 


stated that the meter engineer experienced 


great difficulty in measuring and metering 
welding loads, since the welding time, par- 
ticularly with spot welders, was short—some- 
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times less than a period of 10 cycles—and the 
current taken during this period was very high 
e.g., the current taken by one welding sot, 
used for welding aluminium tanks and having 
welding time equivalent to 3 cycles to 6 cycles 
was from 800A to 1000A at 415V. In another 
case, where iron boxes of 22 8,W.G. metal were 
being welded the r.m.s. current taken was 200A 
to 260A for a period as short as a half-cyele 
A third example of the measurements on an 
actual welding set was as follows: -upply 
415V, single-phase ; rating of weldiig set, 
390kVA ; kilowatt-hours per annum, 4990. 
current-transformer-ratio of the deman indi. 
cator, 300/56; maximum recorded demand 
208A ; demand, 760A ; and welding time 
a period of 3 cycles. This gave a clear picture 
of the peculiarities of such a load, 

Three factors had to be taken into considera. 
tion. First there was the measurement of the 
number of kilowatt-hours taken by the weld. 
ing set; this figure was relatively smail, 
Seeondly, the measurement of maximum 
demand was most important. Thirdly, there 
was the nuisance created by welding loads on 
lighting supplies connected to the same source 
of supply, but this did not concern the dis. 
cussion. 

Some investigations, carried out on behalf 
of the E.R.A. by Mr. W. J. Darby and the 
author, indicated that the only true method of 
comparison between welding loads was by the 
maximum r.m,8. amperes taken by the welding 
set, and that no conventional instrument was 
capable of measuring these quantities. 

The other points noted during some pre- 
liminary work were the lack of any uniform 
method of rating a welding set; the small 
number of kilowatt-hours registered, even by 
large welding sets, and the diversities in the 
use of a welding set with consequent variations 
in the readings of conventional types of kilo- 
volt-ampere indicators. 

The preliminary tests showed that the 
readings obtained on the conventional types of 
maximum-demand instruments (i.e., thermal 
and induction types) with resistance-welding 
loads were det rmined by various factors, 
which are largely unpredictable in practice. 
With the same peak currents taken during a 
weld, the readings of these instruments varied 
with the value of the duty cycle and also with 
the time taken between “‘ jobs.” Mr. Shotter 
showed a slide which emphasised the importance 
of the nomenclature used in describing the 
various time factors connected with resistance 
welders. 

The investigations, results of which were 
shown in E.R.A. Report Ref. K/T.123, were 
carried out on the thermal, induction and sine- 
cosine types of maximum-demand kilovolt- 
ampere indicators, using a controlled welding 
set in the E.R.A. laboratories. The results of 
one investigation on various types of instru- 
ments showed that the mean current was low 
compared with the peak current and that the 
percentage of the peak current ind cated by 
the various instruments was small. Both 
induction and thermal instruments gave read- 
ings of the same order. 

One difficulty facing the meter engineer was 
the choice of the size of the instrument to be 
installed with any particular welding load. 
It was found that to obtain a sensible reading 
on a demand indicator it was necessary to 
put in one or more instruments and a current 
transformer having a rating as low as a third 
or @ quarter of the peak r.m.s. current taken 
by the welding set. 

Another interesting result of the investiga- 
tion was that, where current transformers 
were used, it was essential to employ Stalloy 
rather than Mumetal cores for the transformers, 
owing to the large inaccuracies of the Mumetal 
type at four times full rating. On the other 
hand, the thermal capacity of Mumetal trans- 
formers was ample on resistance-welding loads. 

From what had been said it was evident 
that the conventional type of thermal demand- 
indicators had given some indication of the 
demand but their readings did not appear to 
give a sound basis for tariffs, and the only 
true basis was in applying the maximum current 
taken by the welding sets, with a modified 
tariff. Some welding loads had been metered 
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tely, whilst others had been included 
with other types of load. There was always 
the difficulty that a welding set taking the 
game loads under different working conditions 
would give various values of demand on the 
conventional instruments. The peak current 
taken by welding sets could be used as a basis 
for tariffs, but only two instruments had so 
far been available for measuring this peak 
eurrent—the Dudell and cathode-ray oscillo- 
graphs. This led the speaker to design an 
instrument which could be installed in a weld- 
ing equipment or could be used with a con- 
yentional instrument, where the load was 
mixed, and which would accurately record the 

current. It had the merit that it could 
be calibrated on a steady load. 

Finally, for measuring the kilowatt-hours 
taken by a welding set, it was found that the 
ysual watt-hour meter was quite satisfactory, 
though even here it was advisable to put in 
one or more meters and a current transformer 
with a lower rating than the peak value of the 
welding set. The meter should preferably 
have no creep slots or at least a minimum 
anti-creep compensation, as it was found in 
one case that the meter went forward and 
reversed by the same amount with each weld, 
thus apparently showing that the welding set 
was taking no load. 


DIscussiON 


In the general discussion which followed, 
one speaker described and demonstrated an 
electronic meter, which read actual peak 
(not r.m.s.) currents, no matter how short or 
infrequent the pulses were. The voltege peak 
produced by the current across a resistor was 
rectified and charged a capacitor to a voltage, 
which was then measured by an infinite impe- 
dance detector. As the needle of the meter 
remained fixed at the pesk value until the 
capacitor was discharged, the device had been 
named a “ Stickatron.” 

Many speakers discussed the problem of 
tariffs for welding loads, for which it seemed 
there was no simple solution. It was con- 
nected with the nuisance which such loads 
caused to other consumers, and some bad 
examples of this were given from personal 
experiences. The supply engineer might have 
to provide larger cables and a lower impedance 
circuit, the cost of which might not be related 
in any simple way to the peak demand but 
would depend on other factors as well. One 
speaker suggested that the important figure to 
be measured was the volts drop produced during 
the welding process rather than the peak cur- 
rent itself. The differences between arc and 
resistance welding were stressed and a plea put 
forward for the consumer. Tariffs were often 
based on the rating shown on the welder, which 
would be much higher than the real load. The 
lack of uniform standards among builders of 
resistance welders was also criticised. 

One speaker suggested that there was no point 
in using a kilowatt-hour meter except when the 
duty cycle was high, and even proposed that 
there should be no extra charge at all for short 
loads (lasting less than one cycle) if they caused 
no inconvenience to anybody. 

There was some discussion of flicker produced 
in lighting circuits by welding loads. The use of 
large capacitors to improve performance in 
welding circuits was also mentioned, but pos- 
sible effects of this in inflating meter readings 
were pointed out. One speaker remarked that 
the only complete solution to the problem was 
not to use the mains at all but to employ motor- 
generator sets with large fly-wheels. 

In his summing up Mr. Shotter emphasised 
that normal meters could be used to give reason- 
ably accurate results under the conditions he 
had stated. He added that in some cases the 
use of parallel capacitors produced considerable 
wave-form distortion. He concluded by point- 
ing out that he was not concerned with the 
tariff problem but only with discovering what 
actually happened in welding circuits, and 
that this could now be done when required. 


—_——_—_—— 


Exactor Controt Company, Ltd., 108, Park 
Street, London, W.1, states that in future it will be 
known as Exactor, 
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Repair of Locomotive Plate 
Frames by Welding 


THe locomotive frame is subjected to a 
complex range of forces, many of them 
exceedingly difficult to estimate. Due to this 
difficulty in estimating the stress distribution 
throughout the length of a frame plate and in 
view of the limitations placed upon weight of 
material available, it has been the custom to 
base new frame designs on previous experience 
and to distribute the weight of metal allowable 
in positions dictated generally by the normal 
disposition of the various members of the 
locomotive itself. 

The demand for more power has caused 
locomotive plate frames to show signs of dis- 
tress. A good deal of frame cracking has 
been experienced on the London Midland Region 
of British Railways, resulting in an increase in 
volume of repair work and reduction of locomo- 
tive availability. A joint investigation in 
which the Chief Mechanical Engineer’s and the 
research departments collaborated was put in 
hand to survey the problem of locomotive 
frames. The general nature of the investiga- 
tion, its findings and developments in design 
and practice resulting from these findings, 
were reported by Mr. E. 8. Cox and Dr. F. C. 
Johansen in a paper read before the Institution 
of Locomotive Engineers. More detailed des- 
criptions of the development of the modern prac- 
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tice in the repair by welding of locomotive plate 
frames have now been issued by the L.M.R. 

It is the practice in the L.M.R. locomotive 
works to keep a complete history of the 
behaviour of the frame of each locomotive, 
and upon the history cards is recorded every 
flaw occurring on a frame, together with the 
extent and date of occurrence. The first step 
taken in the investigation was a statistical 
analysis of the defects for each of the main 
classes of locomotive, and amongst the trends 
noted were the following three points which 
have had a bearing upon the development. of 
the modern practice of frame welding repairs :— 

(1) That frame cracks are of the progressive 
type due to fatigue of the material and originat- 
ing at regions of local stress concentrations. 

(2) The number of frame cracks in any engine 
class is related to the age of a frame. A period 
of years may elapse before any cracks occur, 
but in classes prone to fracture the incidence 
of cracking tends to increase with the age of 
the frame. 

(3) There is a marked tendency for cracks 
to recur where previous fractures had been 
made good by welding. 
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Welding repairs prior to the time of the 
investigation had consisted mainly of welding 
simple fractures. Where, however, a number 
of fractures occurred in the same region or 
when previous welds had refractured the prac- 
tice has been to weld in a new frame leg piece 
of the type shown in diagram (a). 

There was no direct evidence from the frame 
history cards to show exactly where a crack 
recurred in the vicinity of a previous weld, but 
general observations indicated that most cracks 
recurred at the edge of a weld, i.e., in the posi- 
tion where undercutting coincided with a 
metallurgical change of structure. Some cracks 
did, however, recur in the weld metal and it 
was considered that the main reasons for the 
increased rate of incidence of fractures in frames 
which had. been repaired by welding were: 
defective welds; inherent. lower strength of 
weld metal as compared with rolled frame plate, 
and residual stresses set up during a welding 
repair. 

A preliminary X-ray investigation indicated 
that weld defects were present in some welds, 
the main defects being : 

(1) Lack of fusion at the root of welds, 
associated with slag inclusions and some 
internal cracking. 

(2) Undercutting at the edges of welds. 

(3) Slag inclusions in the body of the weld 
metal. 

(4) Slag inclusions associated with contrac- 
tion cracks starting from slag pockets m corner 
welds. 

Several features stood out in the X-ray 
photographs regarding the occurrence of lack 
of fusion and slag pockets. 

If A, B, C, D—diagram (a)—represents a 
new section of frame plate welded into a frame, 
the main positions in which serious defects 
occurred were at the corners B and C and 
along the horizontal leg B, C of the insert. 
These positions offer the most difficulty to the 
welder, but it was considered that provided the 
positions were accessible, the preparation was 
suitable, and the correct technique was adopted, 
then satisfactory welds could be made. 

Accessibility was often affected by the 
amount of stripping carried out on the frame. 
A double vee preparation was used whenever 
possible, but in certain cases a single vee pre- 
paration was unavoidable, No limits were 
laid down for the form of the vee or the root 
gap, and these factors were subsequently 
proved to be of major importance. It was con- 
sidered that the general welding technique 
was, broadly speaking, correct, and that most 
of the defects apparent in the radiographs and 
not directly attributable to wrong preparation 
were due to lack of attention to small details 
such as careful linking up of sections of weld 
or inefficient de-slagging. 

Having in mind all the above features a 
thorough investigation into the question of 
frame welding was carried out at Crewe Works 
along the following lines. 

Detailed attention was given to typical frame 
welding repairs. The welds were subsequently 
subjected to X-ray examination and the 
results checked against the technique adopted 
and the circumstances in each case were 
examined in the light of workmanship and 
resultant frame lengths. From the details so 
obtained, suitable types of standard frame welds 
were developed together with limits for pre- 
paration and the welding technique to be 
followed. 

The following notes cover the points arising 
in the course of the investigation and indicate 
the lines of development towards the recom- 
mended types of repair. 

During the early stages of the investigation 
no effort was made to alter the technique 
normally adopted, so that a link up between 
the defects and their causes could be established 
before attempting to. correct the defects. 
Although most lines of development were 
running concurrently and are, in fact, closely 
interrelated one with another, they are dis- 
cussed separately for the sake of clarity. 


VERTICAL WELDS 

Diagram (6) indicates a typical frame repair 
involving vertical welds only, and the welding 
technique normally adopted is given below. 











The original preparation was a full chamfer 
double vee with approximately 60 deg. included 
angle and a nominal root gap of jin. The 
repair was carried out by two welders working 
simultaneously on the inside and outside of 
the frame using No. 6 8.W.G. electrodes with 
the following sequence of operations :— 


Operation 1.—Outside welder, one run 
upwards filling vee A—B; inside welder, one 
run upwards filling vee B-C. 


Operation 2.—Outside welder, one run 
upwards filling vee B-C; inside welder, one 
run upwards filling vee A—B. 

Operation 3.—Both welders, one run down- 
wards reinfercing the weld C—A. 

Frame allowed to cool down to shop 
temperature. 

Operation 4.—Both welders, shori weld, 
3in to 6in long, from E-—D filling the vee with 
one upward run. 

Frame supported on end stands only and a 
large weight placed on the frame over the weld. 
This causes the weld joint to open at G. 

Operation 5.—Outside welder, one run 
upwards fillmg vee G-F; inside welder, one 
run upwards filling vee F—H. 

Operation 6.—Outside welder, one run 
upwards filling vee F—E; imside welder, one 
run upwards filling vee G—F. 

Operation 7.—Both welders, one run down- 
wards reinforcing the weld D-G. 

Although the weld preparation allowed jin 
nominal gap, due to difficulty of preparing and 
movement of the insert during welding, both 
narrow and wide gaps were encountered. 

It was found that a narrow gap—diagram 
(c)—resulted in lack of fusion at the root of 
the vee combined with slag inclusions. When 
the first run was made, it was impossible for the 
welder to push the electrode down to the bottom 
of the vee and arcing occurred on the sides of 
the vee. Some slag fell behind the weld metal 
and was not removed by the welder on the 
reverse side since the jot was close and the 
slag unseen. In this respect neither the use of 
high current nor a small gauge of electrode 
gave satisfactory results. 

There were also slag inclusions in the first 
run and the reinforcing run. In an effort to 
obtain root fusion, there was a tendency for 
the welder to direct his are towards the root 
of the vee exclusively, with the result that the 
shape of the bead was as shown in diagram 
(c) 1, with well-marked slag pockets down the 
sides—(c) 2—and with slag lines transverse 
to the line of weld under folds of the weld metal 
—(c)3. The slag under the folds of the weld 
metal was removed to a certain degree by the 
downward reinforcing run, dependent upon the 
size of the folds of weld metal. 

A wide gap was found to cause heavy slag 
inclusions at the root of the weld. When the 
first run was made and the are was directed on 
to the feather edges at the root of the vee, the 
edges fell away and formed relatively large 
globules of metal on the reverse side of the weld. 
Slag adhered to these globules and ordinary 
de-slagging with a pecking hammer failed to 
remove all the slag, with the result that it was 
covered up by the welder working on the 
reverse side. 

These defects were directly attributable to 
the form of preparation and the alternative 
shown in diagram (d) was suggested as more 
suitable. 

This preparation was found to be quite 
satisfactory from the point of view of adequate 
root fusion, freedom from porosity and slag 
at the root of the weld. 

Several vertical welds made with varying 
gaps indicated that the roo: gap should be 
maintained at jin minimum, any inaccuracy 
in chipping to be on the side of an increased 
gap; but excessive gaps, i.e., over jin, should 
not be used. 

With a view to reducing the tendency for a 
gap to close in front of the weld, the general 
technique was altered. 

The first operation was to seal the joint with 
a downwards run with a No. 6 8.W.G. electrode. 
In addition to sealing the joint and preventing 
closure of the gap, this run was smooth, easily 
de-slagged and left no slag pockets. 

The question of small slag pockets under the 
folds of metal in the main upward run was 
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corrected by making an upwards reinforcing 
run. In this way the arc was directed into the 
folds from the underside and washed away any 
slag there. The natural development suggested 
by this procedure was to fill up the vee com- 
pletely and leave the necessary reinforcement 
with the single upward run. It was found, 
however, that with this technique a bad under- 
cut resulted at the sides of the weld. To 
eliminate this, small beads were made down 
each side of the joint before commencing the 
main upward run. The undercut then occurred 
in the small beads and was not below the plate 
surface. 

This technique should be applied to vertical 
welds and to welds inclined at not more than 
20 deg. to the vertical. 


HorizontaL WELDS 


The standard preparation for horizontal 
welds prior to the investigation was double vee 
full chamfer, and the normal welding procedure 
was to fill up the vee with stringer runs without 
weaving. 

With this procedure humped beads were 
produced which caused slag pockets both above 
and below the bead, and the resultant welds 
showed more or less continuous lines of slag 
along the weld. Furthermore, with a narrow 
gap, lack of fusion also resulted. 

The preparation shown in diagram (c) was, 
therefore, tried and the technique was altered, 
and instead of welding with stringer beads the 
gap was closed by one operator with a weaving 
run. A small slag pocket was formed due 
to an undereut, but this was minimised by 
holding the electrode at an angle of 45 deg. to 
the line of weld in a horizontal plane and at the 
same time weaving. 

All subsequent runs with the exception of the 
last two on the edges of the upper member were 
made in the same way, the weaving action 
washing out any trapped slag. 

For welds inclined at an angle of more than 
20 deg. it was found that the preparation 
developed for horizontal welds when used with 
the welding technique laid down for vertical 
welds gave a satisfactory result. 

Several other features of welding technique 
arose in the course of the investigation. 


JOINING UP OF SECTIONS OF WELD 


When a vertical weld has to be joined up to 
a previous vertical weld, as is the case with 
step-back welding, there is every chance of 
slag being trapped. This can be obviated by 
making a suitable start with the first weld, 
or, alternatively, by washing away the metal 
at the bottom of the first weld to give a suitable 
preparation for the join. 

Slag traps are easily formed when making 
welds round corners, but a technique was 
developed which appeared to give satisfactory 
results when properly applied. 


REINFORCING 


’ It was recommended that in all cases sufficient 
weld metal be deposited to allow the weld to 
be dressed flush with the plate without necessi- 
tating the use of an extra reinforcing run. When 
a reinforcing run was required, it was found to 
be better to weld upwards as downward 
reinforcing runs gave rise to slag pockets. 


FLAME GOUGING AS A MEANS OF 
PREPARATION 


Fleme gouging was tried as a means of pre- 
paring both the frame and the insert for welding. 
The method adopted was to flame cut the frame 
and the insert with square edges, and then 
assemble, leav ng the necessary gap. Both 
plate and inserts were then gouged in position 
to give the required preparation. Some 
difficulty was at first encountered with the 
manipulation of the gouging blow-pipe, but 
this was overcome and a satisfactory prepara- 
tion was obtained. 

Definite recommendations in this respect 
were not made as the cases were affected by the 
type of insert fitted into the frame. 


Type or Insert Fitrep To FRAME 


Since new frames have a definite crack-free 
life, it was considered that large inserts welded 
into a frame and so arranged that all the 
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defective material is removed and tho welds 
are located in positions where cracking dogs 
not normally occur, an equal length of 
time may be anticipated before crackj 
recurred, This principle governed the decisions 
made relative to suitable forms of insert to be 
fitted under specific repair conditions. (ther 
factors were also taken into account. Through. 
out the investigation it was obvious that 
vertical welds or welds slightly inclined to the 
vertical were easier to make than horizontal and 
steeply inclined welds, and also that the corners 
where horizontal and vertical welds met were 
probable sources of trouble due to cracking, 
Straight-sided inserts had the. advantaves of 
allowing preparation by machining, were the 
easiest type of insert to fit and allowed accurate 
gap allowances to be made. 


ELECTRODES 


Attention was given to the choice of tho most 
suitable types of electrode, both a.c. and d.c, 
welding being used. Since all the welding was 
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carried out in a vertical plane and the two- 
operator technique adopted resulted in localisa- 
tion of the welding heat relatively low currents 
were used, The use of high currents as a means 
of obtaining root fusion was unsatisfactory as 
the metal in the weld puddle became too fluid. 
The recommended current settings for the 
6 S.W.G. electrodes used were 150A to 160A, 
with an arc voltage of 26 to 30. 


FINIsHINnG OPERATIONS AFTER WELDING 


All welds are dressed flush with the plate 
after welding. This may be done by grinding, 
or chipping and grinding, the latter method 
being preferred as the more economical and 
efficient m2thod. When grinding alone is 
used, there is a tendency to grind into the 
plate at the edge of the welds. Final grinding 
is always arranged to leave the grinding marks 
running longitudinally relative to the plate. 

Great care is taken to leave a flush finish 
at the edges of the plate or the weld. On no 
account is any undercutting tolerated on the 
edge of a plate. The corners of all inserts are 
rounded to a radius of jin as is the practice 
on all new frame plates. 

Four years’ experience has proved the truth 
of the premises made when developing the 
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types of frame repair and the volume of repair 

work has in consequence been reduced. Further 
developments have been made, however, in 
the type of insert to be fitted in the light of 
increasod experience in the handling and control 
of contraction across full frame depth welds. 
Fully machined and fitted full horn inserts 
of the type shown in the photograph we repro- 
duce have been fitted experimentally and, hav- 
ing proved to be satisfactory, are in the course 
of establishment as standard repairs. 


———_.—__——_ 


Canadian Engineering News 


Model Refrigerator Car 

The National Research Laboratories 
have completed a series of tests with a new 
model refrigerator car, designed and installed 
in the refrigeration and food engineering section 
of the Division of Applied Biology. The model, 
representing a quarter-length section of an 
actual Canadian refrigerator car, is built on a 
5/8 linear seale. Canadian refrigerated rail- 
way cars are of the overhead-bunker pattern, 
the bunker being a large metal container, 
where the freezing mixture is stored; its 
lower surface cools the surrounding air, the 
cooled air sinks to the bottom of the car, the 
warmer air rises and is cooled in turn. This 
natural air circulation is said to produce lower 
and better balanced temperatures than can 
be obtained in the end-bunker type of car, 
commonly used by railways in the United 
States. On the other hand, condensation that 
does not occur in the end-bunker type has to 
be overcome in the overhead-bunker type by 
the installation of large drip pans below the 
bunkers, to prevent water falling on the food 
cargo. Tests conducted with the help of the 
model have shown that if no drip pans are used, 
car temperatures are lowered by 3:5 deg. 
Fah. By redesigning the pans, replacing 
the solid metal sheet by two layers of metal 
strips in lattice form, it was found that the 
air circulated better. To extend the cooling 
surface the underside of the bunkers has been 
equipped with fins. Tests using the new 
equipment have shown that the new drip 
pans under conventional bunkers lowered 
car temperatures by nearly 2 deg. Fah., and 
finned bunkers with conventional drip pans 
lowered car temperatures about 3-7 deg. 
Fah. Thus, it is expected that trials of the 
new drip pans in combination with finned 
bunkers will result in a lowering of car tem- 
peratures by about 5-5 deg. Fah. The model 
refrigerator car on which the test runs are 
being made is bolted to the floor of one of the 
laboratories, and the swaymg motion of a 
freight car in transit is simulated, since this 
movement has an important effect on the mixing 
of salt and ice within the bunkers. 


Canadair Expands 

It has been announced that Canadair 
will build a 2,000,000 dollar extension to the 
company’s No. 1 plant at Cartierville, Quebec, 
to manufacture one hundred new F-86 jet- 
fighter aircraft for the Canadian Government. 
The extension will cover 200,000 square feet 
of covered space. The building, of steel con- 
struction, will be used for fabrication of air- 
craft parts and fabrication and assembly of 
tools, dies, jigs and fixtures. Sub-assembly 
and final assembly operations for the jet- 
fighters will be carried out in Canadair’s No. 
2 plant, also at Cartierville. 


Irrigation Canal Experiment 

If experiments now being conducted 
by prairie farm rehabilitation authorities prove 
successful, irrigation canals lined with asphalt 
may become a reality in some parts of Western 
Canada. The experiments, first of their kind 
in Canada, are being made on a mile-long 
irrigation canal at the experimental. station 
at Swift Current, Saskatchewan. The work 
constitutes one phase of an attack on a problem 
which is @ continual source of trouble in irri- 
gation—canal seepage. Prepared asphalt ma- 
terial is being sprayed on the bottom and on 
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the smooth banks of the Swift Current canal 
at a temperature of more than 400 degrees. 
The asphalt, prepared from crude oil obtained 
from the Lloydminster field, is sprayed on 
the canal to a thickness of three-eighths of an 
inch. The treatment is said to cost 10,000 
dollars a mile, so the method could be used 
only where the value of property affected by 
seepage is high. It is thought the lifetime of 
an asphalt lining would be about twenty-six 
years. 


New Rayon Pulp Mill 

Work is in progress on a@ 27,000,000 
dollar, 200-ton high alpha cellulose pulp mill 
of the Columbia Cellulose Company, Ltd., a 
subsidiary of the Celanese Corporation of 
America, at Prince Rupert, British Columbia. 
It is estimated that this mill will be in operation 
late in 1950. A conerete mixing plant with a 
capacity of 35 cubic yards per hour has been 
constructed and a planing mill and carpenter’s 
shop are turning out prefabricated forms for 
concrete pouring on a production line basis 
during the construction of the mill. 


New Sydney Docks 


New docks and terminal facilities to be 
built at Sydney, Nova Scotia, will cost an esti- 
mated 2,900,000 dollars. The work is being 
under taken by the Federal Public Works De- 
partment and the Canadian National Railways. 
Federal Cabinet approval for the work was 
given last March when it was seen that the 
entry of Newfoundland into union with the 
Dominion would mean more traffic at the Cape 
Breton Island port. Now an order-in-council 
has been issued launching the project. 


———— 


British Standards Institution 
All British Standard Specifications can be obtained from 
bo Publications oes 5 ied the Institution at 28, 


CABLES AND FLEXIBLE CORDS FOR ELEC- 
TRICAL EQUIPMENT OF SHIPS 

No. 883:1949. In this revised edition the 
section covering vulcanised rubber insulated cables 
has been enlarged to include polychloroprene- 
sheathed types and communication cables. Three 
sections dealing with the following have been 
added :— 

(a) Cables with fire-resisting, rubber-like insu- 
lation. 

(6) 660V varnished cambric insulated poly- 
chloroprene-sheathed, braided and compounded 
cables. 

(c) Mineral-insulated, copper-sheathed cables. 

Corresponding additions have been made to the 
tables of dimensions. 

During recent years great strides have been 
made in the technology of compounding rubber and 
other mixtures, and this edition of B.S. 883 pre- 
scribes tests, including accelerated ageing tests, 
which will distinguish good qualities, so far as 
many of the industrial usages of that material are 
concerned. It has not so far been possible, how- 
ever, to devise artificial ageing tests which simulate 
the conditions of natural ageing with sufficient 
accuracy to provide a criterion by which, in the 
absence of a knowledge of the ingredients, the 
relative merits of good vulcanised mixtures can be 
assessed; this applies particularly to electric 
cables, in which the perishable insulant is not in 
general e to the mechanical wear and tear 
which limits the “ life ” of many rubber appliances 
but is designed to ensure the retention of good elec- 
trical characteristics during the longest possible 
period of service in situ. The section dealing with 
tests has been rearranged and enlarged so that the 
tests are grow under cable types and are 
described in greater detail. Price 7s. 6d., 





ROAD STUDS AND PLATES 
STEEL) 

No. 1573: 1949. It was originally intended to 
include these items in a revised edition of B.S. 873, 
“Construction of Road Traffic Signs (Cast Metal) 
and Posts,”’ but as the complete revision of B.S. 873 
had to be deferred pending further investigations, 
it was decided to prepare a separate standard. The 
standard has been confined to one size of square 
stud, one size of triahgular stud and two sizes of 
plates. This was done to reduce the number of 
types in production and accordingly some sizes of 
studs and plates which are legally permissible, but 
not frequently used, are omitted. The material 


(STAINLESS 


223 


has been limited to stainless steel because no other 
material is known which has been proved to give 
equivalent performance in service. Further, it was 
found impossible to devise a convenient test for 
“* stainlessness ” and therefore a specification for a 
suitable steel has been included. Price Is. 





SILICON IN PLAIN CARBON STEELS, LOW- 
_ ALLOY STEELS, AND CAST IRONS 
(ABSORPTIOMETRIC METHOD. MANGA- 
NESE IN IRON AND STEEL 
No. 1121—Part 15:1949; Part 16: 1949. 
These additional parts to B.S. 1121, Methods for the 
Analysis of Steel, have now been published. Price 
Is, each. 





SAFETY PRECAUTIONS IN THE USE OF 
LABORATORY CHEMICALS FOR METAL- 
LURGICAL ANALYSIS. 

No. 1121A : 1949.—This standard is intended to 
provide that working conditions and "gor eons in 
laboratories are such as to minimise the chances of 
serious accidents, and to act as a medium of instruc- 
tion in the safe handling of laboratory chemicals. 

Several sections will be issued and the sequence of 
presentation will follow, as far as possible, references 
to the use of particular reagents in B.S. 1121. 
Sections I and II, now issued, relate to general 
requirements and to precautions in the handling of 
perchloric acid, respectively. Price (both sections 
together) Is. 





NUMBERING OF CYLINDERS FOR INTERNAL 
COMBUSTION ENGINES 

No. 1599: 1949. This standard has been pre- 
pared to specify the manner of identifying cylinders 
of reciprocating internal combustion engines, with a 
view to securing greater uniformity in this respect. 
It defines the primary driving end, the “ yn 4 
or “secondary driving” end, and it determines a 
“bank” and a “row.” It then refers to the 
numbering of cylinders in banks and the method of 
lettering the banks. Application of the identifica- 
tions to a variety of engine types is illustrated by 
eleven diagrams. Price 2s. 





Personal and Business 


Mr. GRaEME K. Howarp has been appointed a 
director of Ford Motor Company, Ltd. 

Sire W1114M Isporson has been elected chairman 
of the newly formed East African Road Federation. 

Mr. W. Hatt has been appointed sales manager 
in the motor department of Metropolitan-Vickers 
Electrical Company, L 

Mr. J. R. B. Luoyp has been appointed assistant 
works manager of F. H. Lloyd and Co., Ltd., James 
Bridge Steel Works, Wednesbury. 

Mr. 8. H. Hoxttowpay, A.M.I.Mech.E., has 
resigned from the staff of Ruston-Bucyrus, Ltd., and 
has rejoined Cyprus Asbestos Mines, Ltd., as chief 
engineer. 

Mr. H. A. A. WuiIzz has been appointed London 
manager of the. United Steel Companies, Ltd.. He 
will continue to take charge of the firm’s railways 
department. 

Low Moor AtLoy STEELWoRKS, Ltd., Low Moor, 
Yorkshire, has joined the BESTEC Export Group 
(British Engineers Small Tools and Equipment 
Company, Ltd.). 

E.M.I. Instrrutes, Ltd., has acquired new pre- 
mises at 10, Pembridge Square, London, W.2, for 
dealing with the educational activities in which it 
engages. Mr. J. B. McMillan has been appointed 
Director of College Studies, and Mr. P. T. V. Page, 
A.M.1.E.E., has been appointed Director of Postal 
Studies. 

Mr. V. A. LOWINGER has retired from the chair- 
manship of the International Tin Research and 
Development Council as he is now no longer per- 
manently resident in England. Mr. G. F. A. 
Burgess, joint managing director of the British 
Metal Corporation, Ltd., has been appointed 
chairman of the Council. 


Duntop RuBBER Company, Ltd., announces the 
appointment of Mr. Norman Bournes as assistant 
works manager at the Cambridge Street Works, 
Manchester. He succeeds Mr. George Livings, who 
has retired after fifty-three years in the company’s 
service. Mr. Hugh Glass has been appointed tech- 
nical manager ‘- the Dunlop Japanese factory at 
Kobe. 

British Or. Eneines Societe ANONYME has 
been formed to sell in Belgium diesel engines made 
by the firms in the Associated British Oil Engines, 
Ltd., group, and the turbines and electrical products 
of the Brush Electrical Engineering Company, Ltd. 
The directors of the new company are Hon. A. C. 
Geddes, Dr. J. W. Bondi, Mr. A. H. Syme-and Mon- 
sieur Antoine Buysse, and its offices are at 64, 
Boulevard Emile Jacqmain, Brussels. 








Employment and Unemployment 

For the first time in many months 
there was a decline during December in the total 
working population of Great Britain. Figures 
issued this week by the Ministry of Labour show 
that at the end of December the working popu- 
lation numbered 23,318,000 (16,074,000 men 
and 7,244,000 women), compared’ with 
23,384,000 at the end of November, 1949. The 
number in civil employment at the end of 
December was 22,222,000, or 85,000 less than 
at the end of November. 

The decline was noticeable in each of the 
industrial groups now used as the Ministry’s 
standard classification. In the basic industries 
there was, during December, a drop of 8000 in 
the number employed, the total at the end of the 
month being 4,241,000. The only sections of 
these industries which added to their labour 
force during the month were ‘ Gas, Electricity 
and Water.” In coal-mining the number of 
wage earners on colliery books remained at 
709,000, which was the figure returned for 
November. The total manpower in the manu- 
facturing industries at the end of December 
numbered 8,373,000, a figure 122,000 lower than 
that returned a month earlier. In this classifi- 
cation there is, of course, included “ metals, 
engineering and vehicles,”’ in which there. was a 
steady rise throughout the greater part of last 
year in the manpower employed. At the end of 
November the total for the group was returned 
as 3,929,000, but by the end of December that 
figure had dropped to 3,922,000. 

Unemployment figures given in the Ministry’s 
statement relate to January 16th, on which 
day 372,266 people were registered as out of 
work, compared with 330,336 on December 5th. 
The January total included 252,114 men of 
eighteen and over, of whom 4597 were stated 
to be “temporarily stopped.” A comment 
which the Ministry attaches to the unemploy- 
ment figures is that in the last week of 1949 
about 27,000 operatives in the manufacturing 
industries were on short time, each losing 
eighteen hours cn the average; on the other 
hand, 716,000 people were working, on an 
average, six hours’ overtime. 


British Overseas Trade 

A few days ago the Board of Trade 
announced some provisional figures relating to 
the-United Kingdom’s export and import trade 
during January. They indicate that the value 
of exports reached an all-time record of 
£175,800,000, a figure £27,000,000 above the 
1949 monthly average. It is stated that, on a 
daily basis, the export rate for January was 
10 per cent higher than for either December, 
November or January of last year. January 
imports, by value, were also at a very high 
level, and at £201,200,000 were only about 
£5000 under the record figure for June, 1949. 
Re-exports in January were valued at 
£5,800,000, so that the excess of imports over 
exports was £19,600,000. Although that figure 
was £16,200,000 below the monthly average for 
1949, it was only £1,400,000 below the average 
for the first quarter of last year. 

United Kingdom exports to the U.S.A. in 
January are provisionally estimated to have 
reached a value of £6,900,000, and to Canada a 
value of £8,400,000. Converted to the ruling 
rate of exchange, these totals are about the 
same as those for December and are very near 
to the average for the final quarter of last year. 


Distribution of United Kingdom Trade 


The current issue of The Board of 
Trade Journal contains a survey which has been 
made of the distribution of United Kingdom 
trade during 1949. It suggests that, so far as 
this country’s export trade is concerned, there 
has been little variation in the pattern of distri- 
bution in the years 1947 to 1949 between 
the Western Hemisphere, Sterling Area and 
O.E.E.C. countries. 
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The value of United Kingdom exports to the 
Western Hemisphere, after a sharp rise of 
almost 50 per cent in 1948, to £262,000,000, 
increased by only £11,000,000 im 1949. Last 
year this country’s exports to the U.S.A. were 
valued at £57,000,000, or £9,000,000 less than 
in 1948, but after the decline in the middle of 
1949, there was an increase in the fourth 
quarter, the value reaching £20,100,000, which 
was 20 per cent above the 1948 average. 
Britain’s exports to Canada in 1949 were valued 
at £80,000,000, a total £7,000,000 above the 
1948 figure. Here, the Board of Trade says, 
the reduction in the middle of the year was 
much less noticeable than in the case of the 
U.S.A., but the figure for the fourth quarter of 
last year showed a considerable increase and 
was nearly 20 per cent above the 1948 average. 

The Sterling Area last year took United 
Kingdom goods to the value of £926,000,000, 
compared with £784,000,000 in 1948, but the 
total for the second half of 1949 was somewhat 
lower than that for the first six months. Ship- 
ments to the Colonies were valud at 
£244,000,000 for the year, which was £46,000,000 
higher than in 1948. The principal rise amorg 
other Sterling Area countries was for Australia, 
the value of exports to which increased from 
£145,000,000 in 1948 to £189,000,000 in 1949. 
Exports to O.E.E.C. countries, after an increase 
of nearly 40 per cent in 1948 to £384,000,000, 
showed a further rise in 1949 to £418,000,000. 
The figure for the final quarter of last year, 
£115,000,000, was particularly high. Exports 
to Eastern Europe, the Board of Trade observes, 
increased during 1949 by £8,000,000 to 
£52,000,000. 


Industry in Western Germany 


Shortly after the establishment of a 
West German Government at Bonn, a short 
study tour of Western Germany was made by 
Mr. A. W. Berry, Director of the British Engi- 
neers’ Association, and Mr. C. F. I. Ramsden, 
Overseas Director of the Federation of British 
Industries. Some of the impressions gathered 
during that tour have been set out in a booklet 
entitled ‘‘ Western Germany,” which has now 
been published at 2s. by the British Engineers’ 
Association, 32, Victoria Street, London, 8.W.1. 

The booklet contains a great deal of informa- 
tion that is helpful in assessing industrial con- 
ditions and prospects in Western Germany. It 
includes, for example, a section dealing with 
production, and indicates that the total output 
of mechanical engineering concerns in 1949 has 
not exceeded 1,000,000 tons. On the matter of 
industrial production the observation is made 
that “there is no evidence of any shortage of 
raw materials, labour or fuel or power acting as 
a hindrance,’’ one of the first tasks taken in hand 
by the Occupying Powers being the securing of 
an increase in coal production. 

The wage-earning population of Western 
Germany, excluding Berlin, is reckoned to be 
about 15,090,000, and attention is drawn to the 
fact that the total population is daily increasing 
by the very many immigrants from Eastern 
Germany, whose numbers are measured in 
hundreds of thousands per year. The studies 
made during the tour revealed that German 
labour is cheaper and more amenable to 
changes than that of the United Kingdom, and 
that considerably longer hours are worked. 
The booklet says that little objection is shown, 
either by trades unions or workers, to overtime 
work, and also that there is still a general 
desire among the workers to supplement their 
basic wages. On the other hand, it is generally 
acknowledged that German production per man- 
hour is still below pre-war. The attitude of the 
German trade unions, it is added, has been 
‘* most statesmanlike,”’ for not only have they 
not sought to press restrictive practices, but 
they have resisted firmly any general movement 
for an increase in wages. 

The comments on Western Germany as a 
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competitor in the export market form another 
useful section of the booklet. The general con- 
clusions reached by Mr. Berry and Mr. Ramsden 
are that German efforts to export are subject to 
many handicaps. Above all, it is suggest.d, the 
problem of financing the rehabilitation of 
Western Germany is likely to prove dificult of 
solution. The authors say, however, that when 
the difficulties are overcome, “ Germany’s wii 
to work and the skill of her financial and indys. 
trial leaders, workers and scientists will cnable 
Western German industrialists to achieve a 
strongly competitive position in the markets of 
the world.” 


Training and Employment of Young 
Workers 


The Ministry of Labour is now cirey. 
lating a pamphlet dealing with the subject of 
the training and employment of young workers 
in industry, which as been prepared by the 
Central Youth Employment Executive. The 
pamphlet begins by emphasising the serious 
shortage of young persons available for industry 
and points out that the economic future of the 
country depends upon the use which is made of 
them. From available statistics it has been 
deduced that, through the combined effect of 
the low birth-rate in the ‘thirties and the raising 
of the school-leaving age, by 1955 there will be 
only half the young persons in industry that 
there were in 1945. 

The statistical evidence suggests that at 
present a high percentage of the young workers 
are employed in middle-sized and small firms, 
and that a substantial majority is employed in 
occupations for which training under appren-. 
ticeship or similar schemes is imappropriate. 
It is calculated that of all the young workers 
who enter industry, not more than 30 per cent 
are trained for skilled crafts or trades under 
some form of apprenticeship; the remainder 
are employed on a wide variety of jobs, many 
of which are repetitive in character and few of 
which call for any long period of vocational 
training. 

Dealing with schemes of employment and 
training for young workers, the pamphlet 
urges that five ‘‘ general principles ” should be 
followed, and defines them as good reception 
arrangements, avenues of progress for young 
workers, welfare facilities, planned practical 
training, and release for further education. It 
is recognised, of course, that there are many 
small firms which find it difficult to establish 
planned courses of training and the pamphlet 
indicates the readiness of the Youth Employ- 
ment Service to assist firms to draw up suitable 
schemes or to arrange meetirgs of small groups 
of employers with a view to promoting co- 
operative arrangements. Incidentally, the 
Service also exists to help employers to obtain 
the young workers they require. 


Coal Output 


_ ‘The latest statistics published by the 
Ministry of Fuel and Power show that Britain’s 
coal output last week, ended February 11th, 
totalled 4,342,300 tons, of which 4,150,700 
tons were produced from the deep mines. In 
the corresponding week a year ago, output from 
the deep mines was 4,102,200 tons. The 
Ministry’s figures indicate that the downward 
trend in mining manpower continues. In the 
week ended February 4th, the total number of 
wage earners on colliery books was 706,600, 
of whom 291,900 were working at the face. 
In the preceding week there were 707,300) on 
colliery books, of whom 292,200 were face 
workers. A year ago, however, colliery man- 
power was reported to total 727,400, of whom 
297,000 were working at the face. Coal con- 
sumption in the week ended February 4th— 
including the quantities required for exports 
and bunkers—totalled 4,917,00C tons. Total 
distributed stocks in that week were 12,261,000 
tons. 
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French Engineering News 


(From our French Correspondent) 


A first report on the French steel pro- 
duction in 1949 gives crude steel production 
by France and the Saar at about 10,830,000 
tons, or @ 28 per cent increase over 1948 pro- 
duction. This figure is still about 1,000,000 
tons short of the 1929 level. Exports of cast 
iron increased from 669,000 tons to 1,800,000 
ions. Few orders were registered in the first 
week of 1950, which shows no change from the 
ast few weeks of 1949. Since delivery delays 
have been considerably cut consumers are 
withholding orders. However, there has not 
yet been & great slowing down in manufacture. 
’ * * * 


According to Monsieur Jean Monnet, author of 
the Monnet Plan, the French production level is 
now the highest ever. The 30 per cent increase 
in national income since 1946, he said, has 
brought buying power back to pre-war stand- 
ards. Exports covered 70 per cent of French 
imports in 1949 and nearly 80 per cent for the 
last quarter, compared with only 22 per cent in 
1946. He thought that by the erd of this year 
about three-quarters of the aims fixed for 1952 
by his plan would have been achieved. The 
plan will have cost about 2000 milliard francs 
from 1946 to the end of 1950. About half this 
amount was spent in 1949. By 1952 France 
should be producing 60 million tons of coal, as 
against 53 million in 1949 ; 43 milliard kilowatt- 
hours of power, as against 29-7 milliard kilo- 
watt-hours; 18-7 million tons of oil fuels, as 
against 11-4 million tons ; 12-5 million tons of 
steel, as against 9-1 million tons ; and 8 million 
tons of cement, as against 6-4 million tons in 
1949. 

* * * 

Various propositions for the introduction of 
a factory power supply by tidal power in the 
Rance Estuary are being considered, according 
to the Minister for Industry. Part of the study 
is sufficiently advanced for the possibility of a 
project to be suggested shortly. A recent cal- 
culation gives the cost per kilowa‘+t-hour at 
about 40 francs, which is equal to that obtained 
at certain hydraulic plants. The annual power 
production has been valued at about 700 
million kWh annually and-this could be in- 
creased by the use of pumping installations. 

* * * 


Electricité de France has stated that it will 
continue with its work on the harnessing of 
the Tignes River, despite the annulling of the 
decree authorising it do to so by the Conseil 
dEtat. The Commune of Tignes, which has 
been fighting the decree, has declared it will 
continue to work against the plan. The dam 
is planned to hold 235 million cubic metres of 
water, forming a lake, 2}km long under which 
the village of Tignes would be inundated. 
The 108,000kVA plant would be operated by a 
230m head of water, and production has been 
estimated at 120 million kWh annually. 

The Ministry for Industry has declared that 
Electricité de Frarice does not, for the moment, 
intend to press for a concession to use the Loire 
for hydro-electric purposes. 

* oa * 

The French Power Committee has been 
considering the possibilities offered by emer- 
gency electric generating groups. The present 
power deficit is about 6 milliard kWh and the 
present ipment programme will not cover 
this but only the increased demand, which 
amounts to 7 per cent annually. The installa- 
tion of generating sets by large-scale users 
would represent a possible annual production 
of 2 milliard kWh and these groups would also 
be able to rel’‘eve the network at opportune 
moments. In 1949 internal combustion engine 
builders produced about 3,000,000 h.p. of plant, 
the main market being the merchant navy and 
fishing fleet, the inland water fleet, and diesel 
locomotives. This demand is now dropping 
and a three-year programme would enable a 
minimum of 1,500,000 h.p. to be put on the mar- 
ket, representing an additional 1,000,000kW. 
This would need a complementary supply 
of 500,000 tons of fuel and heavy oil. In 
principle such installations have been approved 
by the Committee. 
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Notes and Memoranda 


Rail and Road 


Revision of Ratwway Recions.—The Railway 
Executive, with the concurrence of the British 
Transport Commission, is making certain adjust- 
ments to the boundaries of the six Regions of British 
Railways. These adjustments, which will come into 
operation on April 2nd, have been made to simplify 
supervision, reduce administrative costs and avoid 
unnecessary duplication. The lines involved are 
those which at present penetrate from one Region 
into the boundary of another and which can with 
advantage be transferred into the Region to which 
they more logically beleng. The lines or stations 
which formerly belonged jointly to two or more of 
the former railway companies will in each case now 
be placed under the administration of a single 
Region. 

British Moror SHow 1n New YorKk.—Plans for 
the first all-British motor show in New York are 
now rapidly going ahead. The show will take place 
in the Grand Central Palace building in Manhattan 
from April 15th to April 23rd, and there will be at 
least sixty-five exhibitors occupying 40,000 square 
feet on two floors of the building. Exhibitors 
include makers of motor-cars, commercial vehicles, 
motor-cyclés and ogee, and also makers of engines 
and accessories. The Society of Motor Marnufac- 
turers and Traders has made a grant of £10,000 
towards the expenses of the exhibition, and other 
bodies have also given financial support. The 
central theme of thé show will be to publicise the 
quality and technical excellence of British crafts- 
manship as applied in the motor industry. 

A Mopern Roap System.—The latest publica- 
tion of the British Road Federation, entitled 
“ Roads—the New Way,” cortains-a pictorial 
survey of road building activities in many different 
countries. The accompanying text is written by 
Mr. Harold Nockolds, who analyses the advantages 
of a complete modern road system for Britain in a 
manner that should interest even the non-technical 
reader. Photographs show this type of road serving 
places as far apart as New York, Rotterdam, Paris, 
Stockholm, mburg and Detroit. The photo- 
graphs taken in Britain, however, merely include the 
Winchester by- and the road between Henley 
and Oxford. Latest figures available from the 
United States show that America now has a total 
—completed or under construction—of some 6000 
miles of special-p se roads. Not included in 
this figure is the 1800-mile single-carriageway 
Alaskan highway, which was built in less than six 
months. 

Miscellanea 

Coorers Hitt War Memoriat Prize.—The 
triennial award of the Coopers Hill War Memorial 
Prize and Medal, which fell in 1949 to the Institution 
of Electrical Engineers, has been made to Mr. E. D. 
Taylor, M.8c., for his paper on “‘ The Measurement 
of Interlamination Resistance on Varnish Insulated 
Sheet Steel for Large Electrical Machines.” 

CoLp WEATHER CoNncRETING.—The Cement and 
Concrete Association, 52, Gresvenor Gardens, 
London, 8.W.1, has recently prepared a pamphlet 
with the above title, giving hints and advice to 
facilitate the successful placing of concrete in frosty 
weather. The Assoctiation has also published a 
booklet entitled ‘‘ Concrete Block Walls,” describ- 
ing the manufacture and use of precast concrete 
blocks for building work. 

Mecuanisep Track Layine.—Trials with a 
mechanical track laying unit operated by com- 
pressed air have proved so successful that the 
Railway Executive is arranging for three further 
units to be constructed immediately. When com- 
pleted, two of these units will bé used in the London 
Midland Region and one in the Eastern Region. 
One of these track laying units was described in 
Tue ENGINEER of March 26, 1948. 

Baketite Exuisition.—An_ exhibition of 
Bakelite, Warerite and Vybak plastics is to be held 
in the Exhibition Rooms of the British Colour 
Council at 13, Portman Square, London, W.1, from 
March 9th to 17th. The central feature will be the 
Bakelite, Ltd., travelling exhibition, which has 
recently been shown in Brussels, Oslo and Stock- 


holm. Admission will be by ticket obtainable 
from Bakelite, Ltd., 18, Grosvenor Gardéns, 
London, 8.W.1. 


Stre ror’ New Town In Wangs Resecren.—The 
Minister of Town and Country Planning has 
informed local authorities in South Wales that the 
ptoposal to build a new town at Church Village has 
had to be abandoned. On the site originally pro- 
posed there would have been serious risks of sub- 
sidence fesulting from the working of deep seams 
of valuable coking coal, and it is clearly necessary 





that this coal should continue to be worked. The 
Ministry adds that none of the alternative sites 
considered has been found satisfactory. Any site 
to the south of the coalfield would be too far from 
the Treforest Trading Estate to serve thosé working 
there adequately, and too near Cardiff to have a 
separate existence. The sites examined around 
Caerphilly were open to the same objections of 
the dangers of subsidence from mining as Church 
Village. 

DEWRANCE AND Co., Ltd.—A small error in our 
issue of January 27th—but one with social and 
human implications—has been pointed out to us by 
Dewrance and Co., Ltd, In our note on page 123 
of our issue of January 27th referring to the laying 
of the foundation stone of that firm’s new factory, 
we wrote that Mr. English, the longest serving works 
employee, was presented with a gold watch by the 
chairman of the company. In fact—a point of 
importance to Mr. English and to the company— 
the presentation was made by the Lady Mayor of 
Southwark on behalf of the Company. 

INSTITUTION OF ENGINEERING INsPECTION.—The 
Institution of Engineering Inspection has created 
an “‘ associate’ class of membership. Associates 
must be people over twenty-three years of age who 
are or have been engaged in engineering inspection, 
and who are not at present eligible for election to 
any other classes of membership, but have had an 
engineering apprenticeship or pupilage or sufficient 
engineering experience. The aim, it is stated, is to 
afford those engaged in the practical everyday 
inspection work in the shops the opportunity of 
furthering their knowledge of modern inspection 
methods. The Honorary Secretary of the Institu- 
tion of Engineering Inspection is Captain H. P. 
— R.N. (Ret.), 28, Victoria Street, London, 
8.W.1. 

Rust PREVENTION.—Two new products are now 
marketed by the Walterisation Company, Ltd., 
Waddon Marsh Way, Purley Way, Croydon, Surrey. 
“‘ Walterisation R.S.1 ” is a liquid to be applied by 
brush or spray to rusty surfaces (freed from loose 
matter by wire brushing), which is claimed to con- 
vert the rust into a protective iron phosphate coat- 
ing. When dry the surface is painted in the usual 
way, and it is said that a three or four-fold increase 
in paint life is obtained. The second new product 
is a passivating rust remover, “‘ Deran,” applied by 
immersion. The solution is stated to remove the 
rust and leave the surface sufficiently passive to 
permit a reasonable time interval between treai- 
ment and painting. The firm states that it has also 
put on the market improved ‘“ Walterisation ” 
finishing processes, including a chemical known as 
PHO “ C.2,” used to produce an adhesive phosphate 
base for paint and enamel finishes. 

THe HartanD COMPENSATED BOoILeR FEED 
Pump.—In an article published in our issue of 
July 29th last year we described and illustrated the 
new compensated boiler feed pump which has been 
designed and standardised by the Harland Engi- 
neering Company, Ltd., of Alloa. We have now 
received from the firm the catalogue for this 
new series of pumps, which describes the pump and 
its principal features. An ingenious section to the 
catalogue is a series of transparent pages, which 
allows every constructional detail to be studied. 
These pages include an external view of the barrel 
casing and a section through the casing, which is 
followed by a view of the barrel cut away so as to 
show the assembly of the inner pump. Other trans- 
parerit views include a section of the pump assembly 
and the barrel casing, the complete rotating element, 
a section through that element and the complete 
unit in séction, concluding with a view of the 
driving end of the pump. The transparency section 
is immediately followed by a key section with a list 
of the principal components of the pump. Other 
parts of this catalogue include details of the 
various pump parts and a description of the Harland 
two-pole induction motors, which have been 
specially designed for driving large boiler feed 
pumps. 





Contracts 


W. H. Dorman anv O©o., Ltd., Stafford, has - 
received through its Australian agents, Marine and 
Industrial Power Company Pty., Ltd., Melbourne, 
an order for generating equipment valued at 
£130,000. 

FRASER AND CHALMERS ENGINEERING WorkS, of 
the General Electric Company, Ltd., Erith, Kent, 
has securéd an order from the National Coal Board 
for a coal-cleaning plant at Nantgarw Colliery, 
South Wales. The plant will clean mechanically 
the whole colliery output at the rate of 350 tons 
per hour. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, d&c., desirous of 


ng 
. In all cases the trme and PLACE at which 
the meeting is to be held should be clearly stated 
Association of Supervising Electrical Engineers 

Mon., Feb. 20th.—Centrat Lonpon Brancu: St. 
Ermins Hotel, London, 8.W.1, “‘ Electrical Contract- 
ing,” W. F. Parker, 6.50 p.m. 

Tues., Feb. 2\st.- —Lighting Service Bureau, 2, Savoy 
Hill, London, W.C.2, “ Electricity and Heat Supplies 
from Thermal Electricity Generating Plant,” F. W. 
Shilstone, 6.30 p.m. 

Wed., Feb. 22nd—Luton Brancn: George Hotel, 
George Street, Luton, “Factory Distribution and 
Lay-out,” W. F. Parker, 7.45 p.m.——S.E. Lonpon 
Brancu: S.E. London Tech. Coll., Lewisham Way, 
— “Telephone Exchange Work,” W. H. Dibbin, 

p-m. 
British Institution of Radio Engineers 

Wed., Feb. 22nd.—W. Mirpianps Section: Tech. Coll., 
Wulfruna Street, Wolverhampton, “ Electronics and 
the Brain,” H. W. Shipton, 7 p.m. 

Fri., Mar. 3rd—Lonpon Section : School of Hygiene 
and Tropical Medicine, Keppel Street, W.C.1, “ Travel- 
ling Wave Tubes,” R. L. Epcigtian, 6.30 p.m. 

Hull Chemical and Engineering Society 

Tues., Feb. 28th.—Church Institute, Albion Street, Hull, 

““ High-Speed Photography,” J. Hadland, 7.30 p.m. 


Illuminating Engineering Society 
Tues., Feb. 2\st.—Liverpoot Centre: Electricity 
Board’s Showroom, Whitechapel, Liverpool, 1, 


“ Cold Cathode Lighting Equipment,” E. A. Langsdon, 


6 p.m. 

Wed., Feb, 22nd—EpINBURGH CENTRE : Lighting and 
Cleansing Dept., High Street, Edinburgh, “ The 
Illuminating gi *s Approach to Lighting Pro- 
blems,”” W. T. Souter, 7 p.m. 

Thurs., Feb. 23rd—Guascow CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 





Glasgow, C.2, “Colour in Industry,” 8S. A. Wood, 
7 p.m. 
Incorporated Plant Engineers 
Tues., Feb. 2ist—Gutascow Brancu: Engineering 


Centre, 351, Sauchiehall Street, Glasgow, ‘‘ Mainten- 
ance and Repairs of Electric Motors,” John Clark, 


7 p.m. 

Thue. Feb. 23rd.—S. Yorks Brancu: Grand Hotel, 
Sheffield, “‘ Non-Ferrous Metals,” A. V. Shaw, 7.30 p.m. 

Mon., Feb. 27th—W. anv E. Yorksurre Brancnu: The 
University, Leeds, Brains Trust, (a) ‘‘ Structures,” 
(6) “* Ventilation,” (c) “‘ Space Heating,” 7.30 p.m. 

Institute of Industrial Supervisors 

To-day, Feb. \7th-—WEDNESBURY AND DaRLasTON SEC- 
TION: Works Canteen, Charles Richards and Sons, 
Ltd., Darlaston, “‘ English Usage and Expression,” 
B. Latham, 7.30 p.m. 

Institute of Marine Engineers 

To-day, Feb. lith.—Merchant Venturers’ Tech. Coll., 
Bristol, “‘ Launching of Ships,” R. 8. Hogg, 7.30 p.m. 

Tues., Feb. 2ist.—Tech. Coll., Paddington, “‘ The Com- 
bustion Turbine,” J. Calderwood, 7.30 p.m. 

Thurs., Feb. 23rd.—Municipal Tech. Coll., Swansea, 
“The Future of Steam for Marine Propulsion,” W. 
Gregson, 7 p.m. 

Institute of Metals 

Thurs., Feb. 23rd.—Suerrietp Locat Section: Grand 
Hotel, Sheffield, ‘‘ Precision Casting as Applied to 
Dentistry and Jewellery,” E. C. Rhodes, 6.30 p.m. 


Institute of Navigation 

To-day, Feb. 17th.—Royal Geographical Society, 1, Ken- 
sington Gore, 8.W.7, “Air Traffic Control,” a 
Symposium of Papers, 4 p.m. 

Institute of Road Transport Engineers 

Tues., Feb. 21st—N.E. Centre: Vane Arms Hotel, 
Stockton-on-Tees, ‘‘Springs and Suspensions for 
P.S. and Commercial Vehicles,’”’ D. G. Hobson, 7 p.m. 

Wed., Feb. 22nd.—N.W. CenTRE: Engineers’ Club, 
Albert Square, Manchester, “‘ The Application of Gas 
Turbines to Road Transport Vehicles,” J. Hodge, 


7 p.m. 

Fri., Feb. 24th—Miptanps CENTRE: Crown Inn, Bir- 
mingham, ‘*‘ Modern Automobile Transmissions,” F. J. 
Everest, 7 p.m. 

Institution of Chemical Engineers 

Sat., Feb. 18th.—College of Technology, Manchester, 
“A Survey of Present-Day Pumping Practice in the 
Chemical Industry,” N. Tetlow, 3 p.m. 

Institution of Civil Engineers 

Tues., Feb. 2\st.—Great George Street, Westminster, 
S.W.1, “Structural Uses of Brickwork,’’ Norman 
Davey and F. G. Thomas, 5.30 p.m. 

Fri., Feb. 24th—Yorxsurre Association: Royal 
Victoria Station Hotel, Sheffield, “‘ Welded Highway 
Bridges,” D. J. Davies, 7 p.m. 

Tues., Feb. 28th.—Great George Street, Westminster, 
S.W.1, “‘ Driving and Lining of the Clunie Tunnel on 
the Tummel-Garry Hydro-Electric Project,” C. F. 
Grundy, “* The Mullardoch—Fasnakyle—Affric Tunnels,” 
E. C. Dillon, 5.30 p.m. 

Institution of Electrical Engineers 

Sat., Feb. 18th.—NortH Miptanp Stupents’ SECTION : 
Tech. School, Bradford, Short Talk followed by visit to 
the Electron-Microscope, 2.30 p.m. 

Mon., Feb. 20th.—LonvDoNn StupEnts’ Section: Savoy 
Place, Victoria Embankment, W.C.2, Address by the 
President, E. B. Moullin, 7 p.m. 


Tues., Feb. 2ist.—MEasUREMENTs Section: Savoy 
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Place, Victoria Embankment, W.C.2, Discussion on 
“* Electrical Methods of pH Measurement,” opened by 
G. I. Hitcheox and G. R. Taylor, 5.30 p.m. 

Wed., Feb, 22nd.—Surrty anp UrmizaTIon SECTIONS : 
Savoy Place, Victoria Embankment, W.C.2, ‘‘ The 
Cost and Efficiency of Earthing on Low and Medium- 
Voltage Overhead-Line Systems,” L. Gosland, 5.30 


p-m. 

Fri., Feb. 24th.—Institution of Mechanical Eng 
Storey’s Gate, St. James’s Park, 8S.W.1, “‘ The Applica- 
tion of Gas Turbine Technique to Steam Power,” J. F. 
Field, 5.30 p.m.——N.E. Srupents’ Sgorion: King’s 
College, Newcastle-upon-Tyne, “ Switchgear,” T. W. 
G. Hart and K, W, Stanger, 7 p.m. 

Mon., Feb, 27th.—Rapto Sgotion: Savoy Place, Vic- 
toria Embankment, W.C.2, Discussion on ‘‘ Mobile 
Radio Power Packs,” opened by R. L. Phillips, 
5.30 p.m. 


Institution of Engineering Inspection 
Wed., Feb. 22nd.—W. or Scorhanp Brancn: Engineer- 
ing Centre, 351, Sauchiehall Street, Glasgow, “ The 
Future of Scottish Industry,” C. A. Oakley, 7.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tues., Feb. 21st.—39, Elmbank Crescent, Glasgow, C.2, 
“Some Results of Scale Effect Experiments on a 
Twin-Screw Hull Series,” J. F. Allan, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Fri., Feb, 24th—MancnesteR anv District BRaNncu ‘ 
Town Hall Extensi Manchest Chairman’s 
Address, 6.30 p.m. 

Mon., Feb. 27th.—LiverProot anv Districr Brancs : 
Radiant House, Bold Street, Liverpool, ‘‘ Domestic 
Hot Water,” J. C. Weston, 6.30 p.m. 

Tues., Feb. 28th.—Scortisa -Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, ‘“ Boiler- 
House Lay-out,” F. Spalding, 6.30 p.m. 

Institution of Mechanical Engineers 

bert a Feb. 17th.—Storey’s Gate, St. James’s Park, 
8.W.1, “ Simpli ion Creates New Problems for 
Top-Management,” H. E. Merritt, 5.30 p.m. 

Sat., Feb. 18th.—Storey’s Gate, St. James’s Park, 8.W.1, 
““Combustion in Diesel Engines,” Sir Harry R. 
Ricardo, 3 p.m. 

Mon., Feb. 20th.—Miptanp Branca Grapvuates’ SEc- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, Address by Chairman, 7 p.m.—— 
Dersy A.D. CenTRE: Midland Hotel, Derby, Annual 
General Meeting, ‘‘ Fuel Anti-Knock Requiremente for 
Automobile ines,” C. G. Williams, 7.15 p.m.—— 
Scortisx A.D. CentRE: Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, 
Annual General Meeting, “ Piston Assemblies for 
Road Transport Oil Engines,” J. L. Hepworth, 
7.30 p.m. 

Tues., Feb. 2lst.—Luton A.D. Centre: Town Hall, 
Luton, “Simplification Creates New Problems for 
Top-Management,” H. E. Merritt, 7.15 p.m. 

Wed., Feb. 22nd,—YoORKSHIRE BRANCH : Royal Victoria 
Station Hotel, Sheffield, ‘‘ Some Aspects of Hot Rolling 
of Steel,” T. W. Hood, 7 p.m.——-N.W. A.D. CENTRE : 
Engineers’ Club, Albert Square, Manchester, Annual 
General Meeting, 7.15 p.m. 

Thurs., Feb. 23rd,—N.W. Branon: Engineers’ Club, 
Albert Square, Manchester, “‘The Organisation and 
Financing of Expanding Business Firms,” J. O. 
Knowles, 6.45 p.m.——ScorrisH Branca, GRADUATES’ 
Section: Royal Tech. Coll., Glasgow, “‘ The Testing 
of a Gas Turbine Combustion Chamber,” Mr. Simpson, 
7.30 p.m, 

Fri., Pes. 24th.—-Storey’s Gate, St. James’s Park, 
S.W.1, “ The Application of Gas Turbine Technique 
to Steam Power,’ J. F. Field, 5.30 p.m. 

Tues., Feb. 28th.—S. Wates Brancu : Institute of Engi- 
neers, Park Place, Cardiff, ‘‘ The Erection of a Modern 
Boiler Plant,” J. S. Gray, 6.30 p.m.——BmMINGHAM 
A-D. Centre: James Watt Memorial Institute, Great 
Charles Street, Birmingham, Annual General Meeting, 
“Petrol Injection as Applied to Road Vehicles,” R. 
Barrington, 6.45 p.m. 


Institution of Production Engineers 
To-day, Feb. 17th—Lonpon GrapvuaTE SECTION: 36, 
Portman Square, W.1, “‘ Valid Incentives,” E. C. Gor- 
don England, 7.15 p.m.——N.E. GrapvuaTE SECTION : 
Neville Hall, Wes' Road, Newcastle-upon-Tyne, 
Film Show, ‘‘ Through the Mill,” ‘‘The Tube Age ” 
and “ Pluto Job 99,” 7 p.m. 
Sat., Feb. 18th.—Yorxsprme GrapvuaTe SEOTION : 
Great Northern Station Hotel, Leeds, 1, “ Photo- 
- Elasticity for ee J. Ward, 2.30 p.m. 
20th.—. 








Mon., Feb. RBY SuB-Sgection: School of Art, 
Green Lane, Derby, “‘ Arc Welding,” 7 p.m.——N.E. 
Section: Neville Hall, Westgate » Newcastle- 


upon-Tyne, ““The Human Factor in Productivity.” 
iot Jacques, 7 p.m. 





Tues., Feb. 2\st.—Reapine Svus-Secrion: Great 
Western Hotel, Reading, ‘ Production Manag t’s 
Responsibility for Productivity,” B. H. Dyson, 


7.15 p.m. 

Wed., Pred. 22nd.—NorRTHERN IRELAND SECTION : 
Municipal College of Technology, Belfast, “‘ The Educa- 
tion of the Production Engineer,” T. B. Worth, 7 p.m. 
——SurewsBury Sus-Section : Tech. Coll., Shrews- 
bury, “ Modern Milling Practice,” W. 8S. B. Kidd, 
7.30 p.m.——S. Waites AND MONMOUTHSHIRE SEc- 
TION: Institute of Engineers, Park Place, Cardiff, 
“Precision Castings for General Engineering Pur- 
poses,” F'. Hudson, 6.45 p.m. 

Thurs., Feb. 23rd.—Lxe1cEsTER AND DistTRicT SECTION : 
College of Technology, Leicester, three papers, followed 
by a discussion, 7 p.m. ‘: 

Sat., Feb. 25th—Hatirax Grapuate Section: White 
Swan Hotel, Halifax, ‘‘ Noise and Vibration in 
Machinery,” W. A. Tuplin, 2.30 p.m.; Annual General 
Meeting, 2 p.m. 

Mon., Feb. 27th.—MancuesterR Section: College of 
Technology, Sackville Street, Manchester, ‘‘ Advance 
of Industrial Heat Treatment,” J. McHenry, 7.15 p.m. 

Tues., Feb, 28th.—Liscoitn Sus-Secrion: Visit to the 
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works of Rose Brothers (Gainsborough), Ltd., Gai 
borough, 7 p.m.——Lvuton, Beprorp anp Distao, 
SEOTION : ‘own Hall, Luton, Film, “ Mechanical 
Handling,” 7 p.m. 

Institution of Sanitary Engineers 


T'ues., Feb. 28th.—Caxton Hall, Westminster, S.W.1 
Discussion on “Copper and the Sanitary Lnginee:” 
opened by E. Carr, 6.30 p.m. 4 


Institution of Structural Engineers 
Thurs. Feb, 23rd.—Owing to the General Election the 
Ordinary General and Ordinary Meetings of the 
Institution, due to be held on the above date, will be 
»stponed until the following day, Fripay, 24g 
‘EBRUARY, 1950, at 5.55 p.m. and 6 p.m. respectively, 
Junior Institution of Engineers 

To-day, Feb. 1ith.—39, Victoria Street, Westminster 
8.W.1, “ Standardisation,” L. H. A. Carr, 6.30 p.m, 
Sat., Feb. 18th.—N.W. Section: Manchester Geo. 
graphical Society, 16, St. Mary’s Parsonaze, Map. 
chester, “Engineering Applications of |ubber.” 
W. Holland Bowyer, 7.30 p.m. : 
Wed., Feb, 22nd.—Miptanvd SEcTION: Tec. Coll, 
Suffolk Street, Birmingham, Film, ‘ Atomic Energy,” 


7 p.m, 

Thurs., Feb, 23rd.—E. Miptanp Grour: Mochanics’ 
Institute, Burton Street, Nottingham, three ten. 
minute papers, followed by a discussion, 7 p.1. 

Fri., Feb. 24th.—-39, Victoria Street, Westminster, 


S.W.1, “Launches, Tugs and Workboats,’ Henry 
Higgs, 6.30 p.m.__—WEsTeERN Group oF Members; 
Tech. Coll., Bath, ‘ Drop Forging,” K. L. Buckle, 


7.30 p.m. 

Mon., Feb. 27th.—Suervietp anv District Sxortoy: 
Metallurgical Club, 198, West Street, Sheffield, 
‘“* Mechanical Aids in the Operation of Rolliny Mills,” 
J. S. Mayne, 7.30 p.m. 

Manchester Association of Engineers 

Fri., Feb. 24th,-—Engineers’ Club, Albert Square, Man. 
chester, ‘* Some Engineering Aspects of Building a 
Plant forthe Production of Chemicals from Petroleum,” 
H. E. Charlton, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., Feb. 24th.—Mining Institute, Neville Hall, New- 
castle-upon-Tyne, “A Review of Ship Mode! Data,” 
A. Emerson, 6.15 p.m. 

Sheffield Society of Engineers and Metallurgists 

Mon., Feb. 20th.—Royal Victoria Station Hotel, Sheffield, 
“The Automatic Control of Open-Hearth Furnaces,” 
T. Land, 6.15 p.m. 

Society of Chemical Industry 

Wed., Feb. 22nd.—Royal Institution, Albemarle Street, 
W.1, “‘ Photography in the Service of the Scientist,” 
H. Baines, 6.30 p.m. 

Society of Engineers 

Fri., Feb. 24th.—17, Victoria Street, Westminster, 
S.W.1, Film, ‘“‘Gas Manufacture and Utilisation,” 
6.30 p.m. 


Society of Instrument Technology 


Tues., Feb. 28th.—Society of Tropical Medicine and 
Hygiene, Manson House, Portland Place, W.1, “ Some 
Modern Aspects of Hygrometry,”’ H. Spencer Gregory 
and E. Rourke, 6.30 p.m. 

Women’s Engineering Society 


Tues., Feb. 2lst, and Mon., Feb. 27th.—Visit to the 
Daily Mail, Northcliffe House, 9.30 p.m. 





Reports on German and 
Japanese Industry 


Additi ies of those reports on German 
industry which were not considered suitable for printing 
are listed below. The a themselves may be 
i ted at the Technical Information and Dx nt 
Unit, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 


No. of 
report 
F.D. 1589/48 








Title 

Thyssen-Galocsy Slagging Gas _ Pro- 

ducers, Thyssensche Gas-und Wasser- 
werke G.m.b.H., Duisburg-Hamborn. 

Patent Applications Relating to Charg- 
ing ond Conveying Devices. Brown 
Boveri und Cie, A.G., Mannheim. 

Research on Finned Tubing of Gas 
Pre-Heaters, &c. 1.G. Farbenindustrie 
A.G., Ludwigshafen, 

F.D,1863/49 The E i of Mang in the 
German Steelmaking Industry : Verein 
Deutscher Eisenhuettenleute (Associa- 
tion of German Iron Foundrymen), 
Duesseldorf. : 

Patent Applications Relating to Braking 
Devices for LElectromotor Drives: 
Brown Boveri und Cie. A.G., Mann- 
heim. Bi 

Patent Applications Relating to Field 
Connection and Control Kquipment 
for Leonard and D.C.-D.C. Transfor- 
mers, and to a so-called “ Suicide 
Connection,” for the Stopping of 
Leonard Drives for a*Wide Range of 
Regulation: Brown Boveri und Cie 
A.G., Mannheim. 

Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.\V.!, 
which has. at its di a considerable volume of 
information not in # form suitable for general re: roduc- 
tion, is prepared to receive enquiries ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


F.D. 2277/49 


F.D. 1045/47 





F.D.2343 /49 


F.D.2344/49 
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Building Research, 1948 


Tae annual report of the Building Research 
Station for the year 1948 has just been pub- 
lished by His Majesty’s Stationery Office. 
The report reviews the research work in pro- 

during the year in some detail, and 
comments on the other activities of the Build- 
ing Research Station, such as the inquiries 
and special investigations received, work 
carried out for the Codes of Practice Com- 
mittee, and publications, exhibitions, lectures 
and films arranged by the Station during the 
. Research work is reviewed under seven 
headings, the first of which, “ Building Ma- 
terials,’ covers e number of investigations, 
including the possibility of reducing the cost 
of stone as & structural material, experimeats 
on the foaming of clays to. make lightweight 
insulating materials, work on concrete eggre- 
gates, including lightweight aggregates, quality 
control of concrete, and various other 
topics. The building of four experimental 
houses for the study of heating by werm air 
circulation was continued during the year, 
and the construction of three blocks of flats 
for the study of structural methods of sound 
insulation was begun at Abbots Langley. 
Several papers have been published on the 
progress of heating tests at Abbots Langley. 
A mobile laboratory for field measurements 
of sound insulation and acoustic properties 
was completed and put into use ia February. 
The design and performance of various t 
of structures were tested at the Building 
Research Station in 1948, including an investi- 
gation of bridge deck systems and some funda- 
mental tests on prestrecsed concrete. In the 
field of soil mechanics many investigations 
were carried out and some fourteen papers, 
based on the Station’s work, were presented 
at the second International Conference of Soil 
Mechanics and Foundation Engineering, held 
in June. During the year, a Colonial Liaison 
Officer was appointed to the Statior to establish 
a centre for the collection and dissemination of 
information about housing and building in 
the Colonies, ; 


The Shipbuilding Conference 

At the annual generel meeting of the Ship- 
building Conference, which was held in London 
on Thursday, February 16th, Mr. J. Ramsay 
Gebbie, B.Se., the managing director of William 
Doxford and Sons, Ltd., of Sunderland, was 
elected president. He succeeds Mr. H. B. 
Robin Rowell, the chairman of R. and W. 
Hawthorn Leslie and Co., Ltd., who has com- 
pleted two years of office. Mr. Gebbie was born 
at Greenock and was educated at the Royal 
Technical College, Glasgow, and Glasgow 
University, where he took his B.Sc. Degree 
in Naval Architecture. After completing his 
apprenticeship with Scotts’ Shipbuilding and 
Engineering Company, Ltd., of Greenock, Mr. 
Gebbie took up a managerial appointment with 
the Northumberland Shipbuilding Company, 
Ltd., at Howden-on-Tyne, and after a short 
time with the Fairfield Shipbuilding and 
Engireering Company, Ltd., at Govan, was 
appointed shipyard manager at William Dox- 
ford and Co., Ltd., in 1930. He was made sa 
director in 1936 and in 1941 was appointed 
managing director. He is a past president of 
the North-East Coast Institution of Engineers 
and Shipbuilders, a member of the General 
end Technical Committees of Lloyd’s Register 
of Shipping, a member of the Institution of 
Naval Architects, and a member of the Council 
of the British Shipbuilding Research Associa- 
tion. Mr. Gebbie has also been a President of 
the Shipbuilding Employers’ Federation. Mr. 
Charles Connell, M.A., the chairman of the 
firm of Cherles Connell and Co., Ltd., of Scots. 
toun, was elected vice-president of the Ship- 
building Conference. Mr. Connell was educated 
at Fettes and at Clare College, Cambridge. 
He joined the family business in 1921 and be- 
tame a director in 1930 and chairman in 1949. 
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He is president of the Clyde Shipbuilders’ 
Association, a member of the Institution of 
Naval Architects, a member of Council and 
former vice-president of the Institution of 
Engineers and Shipbuilders in Scotland, a 
member of the Research Board of the British 
Shipbuilding Research Association, a vice- 
chairmen of the Technical Committee, and a 
member of the General Committee of Lloyd’s 
Register of Shipping. At the present time 
Mr. Connell is the senior vice-president of the 
Shipbuilding Employers’ Association. 


A Fuel Efficiency Exhibition at 
Stocksbridge 

A Fur. Efficiency Exhibition, which was 
opened on Monday, February 20th, at the 
Stocksbridge Works of Samuel Fox and Co., 
Ltd., near Sheffield, one of the branches of 
the United Steel Companies, Ltd., is the second 
annual exhibition and is believed to be the only 
one of its special kind in this country. This 
year it emphasises the generation, distribution 
and utilisation of steam, and it is organised 
by the firm’s Fuel Efficiency Departinent. 
In order that fuel efficiency should interest all 
in the steelworks, volunteers were invited to 
join the fuel efficiency organisation, with a 
view to watching during working hours for 
any sign of inefficiency and reporting on them. 
These reports are made direct to the Fuel 
Efficiency Organiser or to a manager, foreman 
or member of the departmental fuel efficiency 
committee. We are able to state that one in 
six of all employees are members of the fuel 
efficiency organisation at Stocksbridge. Monthly 
meetings are held, information is circulated, 
and lectures are arranged. By these means 
the whole organisation has been kept very 
much alive and many ideas and suggestions 
have been brought forward and put into use. 
The present exhibition, which will be open 
throughout the week, from 8 a.m. till 9 p.m. 
and from 8 a.m. to 12 p.m. on Saturday, 
February 25th, when it closes, has been arranged 
to be of interest to ell and to further fuel 
efficiency in the works. A wide range of 
exhibits from firms and from technical colleges 
has been brought together and the Ministry 
of Fuel and Power is also participating. There 
are excellent models of both water-tube and 
shell-type boilers and others of steam engines 
and locomotives, also turbine-driven generating 
plant. Different kinds of furnaces and grates 
are shown and there are sections on lubrication 
and steam distribution methods and appliances. 
The losses caused by escaping steam are excel- 
lently displayed and there are exhibits of steam 
hammers and other steam-using plant. School 
and technical college visits to the exhibition 
have taken place. 


The Engineering Centre, Glasgow 


Tue Engineering Centre, established at 351, 
Sauchiehall Street, Glasgow, is now in the third 
yeer of its existence and is manifestly taking an 
increasing part in the activities of the engineer- 
ing industry. A recent report indicates that 
307 firms are now associated with the Centre, 
compared with 127 when it was opened just 
over two years ago. During last year 54.817 
people visited the Centre and 1893 specific 
trade enquiries received attention. A fresh 
development in the work of the Centre is the 
provision of a “latest products” section, in 
which, so far, fifty-six firms have expressed a 
desire to show examples of their most up-to- 
date manufactures. This section was formally 
opened on Friday last by Mr. E. Bruce Ball, 
vice-chairmsn of the Centre, and a vice- 
president of the British Engineers’ Association, 
who emphasised that the display was in no 
sense “parochial,” as it included products 
from engineering firms all over the country. 
It was intended, Mr. Bruce Ball added, to 
increase the size of the section by about 25 
per cent within the next three months. This 
section, incidentally, is open to all engineering 


firms, whether member-exhibitors of the Centre 
or not, the period of display of the new pro- 
ducts being for one month, free of charge. It 
may also be mentioned that more than 100 
current technical journals are now available 
for the use of visitors. Mr. G. Gordon Jackson 
is the managing director of the Centre. 


The Last Voyage of the “ Aquitania” 


Tae Cunard White Star liner “ Aquitania ” 
mae her last voyage from Southampton, her 
home port, during the weekend, and on Tuesday 
morning she reached the Clyde and was berthed 
alongside a wharf of Metal Industries (Salvage), 
Ltd., at Faslane, where she will be broken up on 
behalf of her new owners, the British Iron and 
Steel Corporation (Salvage), Ltd. The “‘ Aqui- 
tania ’’ steamed to the Clyde at a speed of about 
14 knots, using fifteen of her twenty-one boilers. 
She was in charge of her master, Captain 
R. B. G. Woollatt, with Captain G. Somerwill 
as pilot, and Mr. John Moffat, of Southampton, 
her chief engineer, in charge of the engine- 
room. A skeleton crew of about 200 accom- 
panied the liner. Before sho left Southampton 
her master read a message from Mr. F. A. Bates, 
the chairman of Cunard White Star, Ltd., 
which said that both in peace and war, in fair 
weather and foul, the “‘ Aquitania ’”’ had done 
her duty in a manner unsurpassed by any of her 
sisters. With all truth it could be said, Mr. 
Bates concluded, that she did well to the end. 
During her service the liner has steamed three 
million miles and has carried 1,200,000 passen- 
gers. She was built and engined by John Brown 
and Co., Ltd., at Clydebank in 1914, and has a 
length of 865ft, » beam of 97ft and a depth of 
64ft 6in. Her gross tonnage was 45,647 tons 
and her displacement 53,130 tons. She is pro- 
pelled by steam turbine machinery, designed 
for an output of 60,000 s.h-p., corresponding to 
@ service speed of 23 knots, steam being raised 
in twenty-one oil-fired boilers. 


Fire Prevention and Fire Fighting 
in Ships in Port 


Tue report of the Working Party on “ Fire 
Prevention and Fire Fighting in Ships in Port ” 
has now been presented to the Minister of 
Transport and is published by the Stationery 
Office. The Party was formed in October, 1948, 
and its terms of reference were as follows :— 
** To consider and to make recommendations for 
circulation to all interests concerned in the fire- 
prevention and fire-fighting arrangements to be 
observed in connection with ships in dock and 
harbour areas, and in shipbuilding and repair 
yards.” The report states that the investiga- 
tions made have led to the conclusion that, 
while there is no single or simple solution to the 
problem of fires in ships in port, there are three 
factors which, in the aggregate, are of major 
importance, and due attention to which will 
keep the risk of such fires to a minimum. They 
are:—The establishment of clearly defined 
instructions and practices dealing with fire pre- 
vention and fire fighting. and their strict 
observance by all responsible for ships in port ; 
the employment of the right type of man as 
patrolman; the promotion and maintenance of 
good will on the part of shipyard managements 
and workmen in preventing fires. The report 
says that it should be the aim of managements 
to make themselves and their staffs fire con- 
scious, training themselves constantly to seek 
out and check any laxities and defects in their 
organisation and arrangements, and on the part 
of their workmen which may occur from time to 
time. Unsparing efforts should be made to 
improve existing fire precautions and to devise 
new methods. Test alarms, preferably after 
working hours, and tests of individual capacity 
in an imagined emergency should be arranged 
periodics lly to maintain the alertness and 
efficiency of patrolmen and yard firemen. 
Workmen should be encouraged to acquire a 
sense of responsibility in the matter of fire 
precautions. 
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50-Metre Mural Comparator at the 
ma? A: 


By J. S. CLARK, B.Sce., A.R.C.S., D.LC. 
No. I_—(Continued from page 203, February 17th) 


(4) Sac WiREs 


- the ends of a wire, hanging in catenary, 
are connected to two points in the same 
horizontal plane, then variations in the dis- 
tance between the two points will be accom- 
panied by corresponding, but very much 
larger, changes in the sag of the wire. 

Two such wires, made of invar, are used 
to determine the variations in length of the 
24m and 50m lengths of the base of the com- 
parator. (See Fig. 7.) Measurements on 
the sags of the wires afford a rapid means of 
calculating accurately the corrections which 
must be applied to the previously accepted 
values of the base, in order to compensate 
for any changes in its length which may 
have taken place since the last standardisa- 
tion. The sag wires have an advantage 
over other standard surveying tapes and 
wires in that they always remain under the 
same conditions of tension, &c., and so are 
not liable to damage or other changes which 
might result from the continual coiling and 
uncoiling on drums, and from the applica- 
tion and release of tension, to which survey- 
ing tapes and wires are normally subjected. 


(5) THEORETICAL CONSIDERATIONS 


The “sag” y of the catenary, ie., the 
vertical distance measured from the hori- 
zontal plane containing the ends of the wire 
to the lowest point of the wire, is given by 
y=wz?/2T,, where w is the weight of the 
wire per unit length, 27 is the straight line 
distance between the ends of the wire and 
T, is the horizontal tension, i.e., the tension 
in the wire at its lowest point. Furthermore, 
the ‘“‘sag correction,” i.e., the difference 
between the length L of the tape measured 
along the curve and the horizontally pro- 
jected length 22 may be shown to be 
w*L* /24T,,?. 

The elastic elongation of the wire under 
the applied tension 7’ (which, for the pur- 
poses of the following calculations may be 
taken to be the same as the horizontal ten- 
sion 75), is given by LT/EA, where £ is 
Young’s modulus and A is the area of cross- 
section of the wire. The total increase in 
the distance between the ends of a wire whose 
length when supported on a _ horizontal 
plane surface under zero tension is L, when 
it is suspended in single catenary under 
tension T is therefore (LT /EA)—(w*L*/24T?). 

The change in length dZ due to a change in 
tension dT is (L/EA)+(w*L*4/12T*), and in 
order that a given change dZ in length 
of wire shall be associated with the maximum 
change dy in the sag, the value of 7’ is chosen 
so that dL/dy is a minimum. It may be 
shown that dL/dy is a minimum when 
T*=EAw’*L?/24, so that the best theo- 
retical value for the tension 7’ is 

@/ (EAw*L*/24) 

The sag wires are made of invar of dia- 
meter 1-65mm. Consequently A=2-138mm?. 
The weight w per unit length was found to be 
0-01734kg/m, and Young’s modulus = 
15920kg/mm?. Hence, for a wire 23-7m 
long the best tension 7=6-2lkg and the 
corresponding “magnification” dy/dL= 
—15-1. For a 49-7m wire, the best tension 
is 10-17kg and the magnification is —11-8. 





* Communication from the National Physical Labora- 
tory, Teddington. 


The negative sign means that an increase 
in the distance between the ends of the wire 
is accompanied by a decrease in the sag y. 
In determining the value of the product 
EA, which was done experimentally by 
measuring the length of a 24m length of the 
wire on the flat under various tensions rang- 
ing from 4kg to 15kg, it was noted that the 
observations departed from a straight line 
for tensions less than 8kg. This was prob- 
ably due -partly to the fact that the wire 
had been previously stored coiled up for 
some time and had a strong tendency to 
remain curved when under light tensions, 
and partly due to the fact that the relative 
effect of the friction of the wire on the slate 
bench was greater when the applied load 
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to adjust the length of the wire so that the 
sag readings made by means of « micro. 
meter stationed halfway along the sag wiry 
may be kept within the range of that miro, 
meter, and (b) to provide means of deter. 
mining dy/dL, that is the law connect; 

the change of chord length of the wire with 
change in the sag. The adjustinent (a) 
was provided because of the know: secular 
increase in length of the bench and becangy 
of the possibility of secular change in length 
of the invar wire itself. The micrometer 
for measuring the variations in the sag of 
the catenary is an ordinary micrometer 
head, reading directly to 0-00lin, and by 
estimation to 0-000lin, and this is fitte 
to a bracket fixed to the wall about 24in 
immediately below the 25m bench mark 
for the 50m sag wire. A similar micrometer 
and bracket are provided for the 24m gag 
wire, the bracket being fixed about gin 
below the 28m bench mark. One pair of 
terminal fittings is fixed to the stone blocks 
at 0 and 50m, a little less than 50m apart, 
so that the actual length of the (50m) 
sag wire is about 49-7m. The other pair 
of terminal fittings is fixed to the stone 
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was small. It was therefore decided not to 
use the wires under tensions less than 10kg. 
Both of the wires were finally set up under 
tensions of about 10kg weight, for which the 
calculated value of dy/dZ is —11-82 in the 
case of the 23-7m wire and —11-80 in the 
case of the 49-7m wire. 


(6) Serrryc uP THE Sac WIRES 


One of the fittings used to anchor the 
ends of the sag wires to the wall is shown 
in Fig. 7. These fittings are cemented and 
grouted into the front faces of the appro- 
priate stone blocks in such a way that the 
centre line of the fitting makes a small angle 
¢@ with the horizontal, ¢ being the slope 
of the catenary at its end. The angle ¢ is 
calculated from the formula sin 6=wL/27, 
and is approximately 1 deg. 10 min for the 
24m wire and 2 deg. 30 min for the 50m wire. 

The end of the sag wire is sweated into 
one end of the screwed terminal piece Z 
(Fig. 7), which is screwed into the steel part 
M and locked by means of the nut N. 
At the other end of M is a micrometer 
screw of mm pitch to which is fitted the 
micrometer nut D, graduated to read direct 
to 0-01mm and by estimation to lp against 
the index line Z and the scale C. The nut 
bears against the fixed abutment of the brass 
fitting B, whilst rotation of the part M is 
prevented by the rectangular part R, which 
can only move in the slide machined in the 
fitting B in the direction of the wire. This 
micrometer is used for two purposes: (a) 








M ii 


WIRES AND TERMINAL FITTINGS 


blocks at 16m and 40m, the length of the 
sag wire in this case being about 23-7m. 

(7) CALIBRATION OF THE SaG WIRES 

The adjusting micrometers D in the 
anchorage fittings (Fig. 7) were designed to 
provide means of changing the effective 
chord length of the wires, and, by taking 
readings on the adjusting nut D and on the 
sag micrometer, the relations between the 
chord lengths and sag readings were deter- 
mined for both sag wires. It should be 
noted that the effect of taking in a length! 
of the wire, by means of the adjusting screw 
and nut, is not quite the same as if the dis- 
tance between the bench marks had been 
increased by 1. The corresponding increase 
in distance between the bench marks is in 
fact 1 cos ¢. Furthermore, the operation 
of taking in a length 1 of wire at one end 
involves raising that end of the wire by 
1 sin ¢. Consequently, the sag at the 
centre of the wire requires correction by 
}1 sin ¢, and the experimental value of the 
ratio dy/dL is multiplied by the factor 
(1+4 tan ¢), which, in the case of the 50m 
wire, is 1-022. In the case of the 24m wire, 
the effect of the correction on the experi- 
mental value of the ratio dy/dL is negligible. 

In this way the relation between the 50m 
length of the bench and the sag reading 
(Y59) was found to be linear, and could be 
represented by the formula : 

Bench length 0/50m 
= 650m +(K5o— 2° 151 ¥59)mm, 

where Ky is a constant for the particular 
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ag wire. The sag reading Y,) taken with 
the micrometer My) is in inches; hence the wire had to be let out, are plotted as 


“magnification,” dy/dL is —25-4/2-151= 
_]]-$1, which agrees very well with the 


theoretical value calculated in section (5). 


A similar calibration of the 24m wire led 


io the non-linear relationship : 
Bench length 16/40m 


=24m-+[Ky— 2463 Ygg+0-201 (Y,,)*}mm. 
for convenience, this relationship may be 


expressed thus : 


Bench length 16/40m 
+0-201( ¥4—9-8in)*]mm. 


When the sag reading is approximately 
“ magnification ”’ 


(Sin, the 
3.141 =—11-86. 


The values of K,, and Kyo at any time 
(conveniently referred to as the K-values 
of the respective sag wires) are determined 
fom actual measurements of the bench 
lengths concerned, by means of standardised 


"The invar of which the sag wires are made 
has a small negative coefficient of expansion ; 


if therefore the tem- 
perature of the sag wire 
increases, the sag of 
the catenary will be 
jess than it would be 
if the wire had zero 
wefficient of expans- 
in. It is therefore 
necessary to correct 
the observed sag read- 
ing to obtain a cor- 
rected reading which 
would have been ob- 
served if the wire had 
mro temperature co- 
eficient. In the case of 
the 24m sag wire, the 
temperature  correc- 
tion to the sag read- 
ing Ya, is 0-0009+- 


0-0000344 (t—16-5) inches per 1°C. depar- 
ture from 16-5°C., and in the case of the 
the temperature correc- 
tion to the sag reading Ypo is si 


idm sag wire, 
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the successive amounts by which the sag 


abscissa. 

Although the 24m and 50m sag wires 
only provide direct control over the bench 
lengths 16m to 40m and 0 to 50m, the two 
sag readings Yy, and Y,5 also provide a 
useful control over the 100ft length between 
the bench marks at 50ft and 150ft. The 
50ft bench mark is 0-76m outside one end 
(16m) of the 24m length and the 150ft 
bench mark is 5-72m outside the other 
end (40m) of the 24m length, which is 
directly controlled by the 24m sag wire. 
Now if the bench were homogeneous through- 
out the whole of its length and if the tem- 
perature were constant throughout the 
length of the corridor in which the bench 
is situated, then a proportional value for 
the 100ft length could be deduced either 
from the 24m sag wire or from the 50m 
sag wire. But the temperature often varies 
in different parts of the bench and also the 
base appears to move rather more freely 
towards the ends than it does near the 
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Fic. 8-SECULAR INCREASE IN LENGTH OF 50M SAG WIRE 


+0-0000383 (t—16-5) inches per 


departure from 16-5°C. The temperature 
16-5°C. was chosen as the reference, being 
approximately the mean annual temperature 


of the mural comparator. 


It has been found that even under the 
rather adverse conditions that obtain during 
a hot summer, when the actual effective 
temperature of the tape bench is difficult 
to measure, the length of the bench measured 
with standardised tapes agrees with that 
calculated from the corrected sag wire 
reading to within one part in two — 

ow 


over a period of about a fortnight. 


the determination of the bench length from 
two or three standard tapes only is itself 
liable to an uncertainty of about one part 
in two millions, and it would appear that 
the determination of the bench length from 
based on a series of com- 
parisons of the bench and standard tapes 
is probably more reliable than one single 


the sag readings 


determination from the tapes alone. 


Over a period of years, however, the K- 
values have changed appreciably owing to 
the secular changes in the length of the invar 
to the secular increase in the 
length of the bench and of the invar wires, 
it has been necessary from time to time to 
let out some of both of the wires by means 
of the adjusting micrometer screws and 
nuts, so as to keep the values of the sags 
within the capacities of the sag micrometers. 
The total secular increase in length of the 
50m sag wire since July 1921 is indicated 
in Fig. 8, where the K-values, reduced by 


wires. Owing 


middle; consequently it is found better to 
take into account the readings on both sag 
wires. Writing A for the expression 
[2-141(¥,,—0-8in)—0-201(¥,,—0- 8in)?] 

derived from the readings on the 24m sag 
wire, and B for the expression 2-151 Yoo 
derived from readings on the 50m sag wire, 
then the bench length 50ft/150ft may be 
written 


30-48—24 
100ft + [ Kime 4 B— 4) |mm 
= 100ft +[Ky99— 1-607 (Y.,—0- 8in) 
—0-537 Ys9]mm. 


This expression is found to give the 100ft 
length correct to well within 1 part in a 
million, but not with certainty to within 
1 part in 2 millions. The control by sag 
wire on the 100ft length is not quite so good 
as that on the 24m and 50m lengths. 


(8) STANDARDISATION OF REFERENCE AND 
Worxine STANDARD TAPES 


Several methods are available for stan- 
dardising the lengths of tapes and wires in 
terms of shorter length standards (yard and 
metre) with the help of the 4m (13ft) invar 
line-standard No. 3060 referred to in Sec- 
tion 2. The original method, using the two 
microscope carriages which carry two pairs 
of vertical microscopes, one pair for observ- 
ing the 4m bar, and the other pair for 
observing the bench marks, is slow, and is 
not so accurate as the present method, 
which has now entirely superseded it. - 

The present method is illustrated by the 
following description of the standardisation 
of a batch of 100ft tapes in terms of known 


$ Glazebrook's Dictionary of Applied Physics, Vol. 3, 
page 748. 
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12-5ft lengths on the 4m (13ft) invar standard 
No. 3060. Nine micrometer microscopes 
(G in Fig. 1) are clamped in brackets attached 
to the wall above the bench and spaced about 
12ft 6in apart. These microscopes, which 
overhang the centre line of the bench, are 
carefully adjusted so that their focal points 
lie very closely in a straight line. The 
eight distances between successive micro- 
scopes are determined by readings made on 
the 12ft 6in lengths on the invar standard 
No. 3060, which for this purpose is supported 
on the light carriage (described in Section 2) 
provided with suitable means for adjusting 
the position of the bar so that its axis 
(bearing the defining lines) is in the vertical 
plane containing the optical axes of the 
microscopes, and its defining lines are in 
focus under the microscopes. The distance 
(nominally 100ft) between the first: and ninth 
microscope is obtained by addition of the 
eight 12ft 6in lengths and the lengths of the 
tapes (supported in multiple catenary along 
the centre line of the bench) are standardised 
under these two terminal microscopes. Each 
tape in turn is strained under its standard 
tension (usually 10kg weight for the N.P.L. 
standard 100ft tapes) and is supported on 
nine of the adjustable ball-race fittings 
(Fig. 4), equally spaced on the centre line 
of the bench so that the tape hangs in eight 
equal shallow catenaries, the ball-race fit- 
tings having been previously adjusted so 
that the highest points of the upper surface 
of the tape lie in the same horizontal plane 
(the focal plane of the microscopes), and the 
centre line of the length of the tape lies in 
a vertical plane passing through the centre 
line of the bench and containing the axes 
of the microscopes. 

When a tape, standardised in the above 
manner, is used on the front of the bench 
to measure a tape suspended in single 
catenary on the front of the bench, it is 
still supported in multiple catenary, but 
since the ball-bearing rollers on the front 
of the bench are fixed at 4m intervals, the 
100ft standard tape is supported in nine 
shallow catenaries, seven being of 4m, 
one of 1-72m, and one of 0-76m, the ter- 
minal rollers being approximately 100ft 
or 30-48m apart. The effect of this difference 
in mode of suspension on the length of the 
100ft standard tape is quite negligible. 

The accuracy attained by this method of 
standardisation is of the order of +1 
in 2 millions, that is, about +12 on a 24m 
standard or about +15y on a 100ft stan- 
dard. The actual procedure adopted in 
the standardisation of a batch of tapes— 
and it is essential always to have several 
working and reference standard tapes.avail- 
able—is first to measure the distance between 
the first and ninth microscope, moving the 
standard No. 3060 from west to east, then 
to compare this length with three or four 
of the batch of standard tapes in turn, and 
finally to check the distance between the 
ninth and first microscope, moving the 
standard No. 3060 in steps from east to west. 
This series of operations is repeated three 
times and it is found in practice that for 
any one tape the maximum difference 
between any two of the three values is 
always less than one millionth of the length 
of the tape, i.e., less than 30p in the case 
of the 100ft standards or less than 24y 
in the case of the 24m standards. The mean 
of the three values is taken to be the length 
of the standard at the time of the standar- 
disation. The standard tapes, being of invar, 
are, of course, subject to secular increase 
in length; they are also subject to slight 
variations in length due to kinking and 
other damage in use. Fairly frequent re- 
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standardisation is therefore necessary. 

The accuracy attained in measuring other 
tapes by direct comparison with working 
standard tapes on the mural comparator, 
using the distance between bench marks 
controlled by sag wire readings, is only 
slightly inferior to the accuracy of deter- 
mination of the standards themselves. If, 
as is usually the case, three standard tapes 
are used and three sets of measurements 
are made on the tapes being verified, it is 
found that the nine observed “ K-values ”’ 
(Section 7) agree with the mean K-value 
to within the equivalent of +1 part in 2 
millions of the nominal length being measured 
(24m or 100ft) and the three values of the 
measured length of any one tape agree 
sufficiently well (usually within +2 parts 
in 3 millions) to justify the mean of the three 
values being certified as correct to within 
+1 part in a million. 


(9) CoRRELATION OF LENGTH AND ELECTRI- 
cAL RESISTANCE OF STEEL TAPES 


The accuracy attained in standardising 
tapes at the laboratory and also in using 
tapes for precision surveying in the field 
is undoubtedly limited by the fact that it is 
impossible to be sure that the true mean 
temperature of the tape is precisely the 
value derived from the readings of thermo- 
meters placed in the immediate neighbour- 
hood of the tapes. To reduce the effect 
of this temperature uncertainty, ihvar is 
chosen for the material of standard tapes 
because of its low coefficient of thermal 
expansion. Unfortunately, invar tapes, in 
addition to being subject to secular changes 
in length, are also particularly liable to 
kinking when being unwound from and 
replaced on their storage reels. Tapes of 
steel have not this objection, but the co- 
efficient of thermal expansion of steel is 
about ten times that of invar; they are 
therefore unsuitable as standards unless 
some closer control than that derived from 
the usual thermometer readings be employed. 
Attention therefore has been given to the 
possibility of standardising the lengths of 
steel tapes in terms of their electrical resis- 
tance instead of in terms of their tempera- 
ture. Two methods have been tried, both 
using resistance bridges; in one method 
the return lead from the remote end of the 
steel tape was a copper wire and in the 
other method a duplicate steel tape was 
used as the return lead. In both cases the 
accuracy attained was at least as good as, 
but not appreciably better than, that 
attained with invar tapes, using the normal 
method of determining the mean tempera- 
ture of the tape. A potentiometer method 
for determining the relation between the 
resistance and the length of a steel tape is 
now being used, and it is hoped that the 
resulting accuracy will exceed that attained 
with invar tapes used in the normal way. 
In any case the accuracy of such standard 
steel tapes would be maintained without 
the need of such frequent restandardisations 
as are necessary owing to the instability 
of invar tapes. 

The standardisation of surveyors’ tapes 
and wires at the National Physical Labora- 
tory was under the charge of Mr. S. W. 
Attwell, M.B.E., M.I.Mech.E., for many 
years until he resigned in 1945, and he was 
responsible for the improvements in the 
equipment and technique referred to above. 


a 


A New Srvncte-Puase Meter.—We learn that 
a new single-phase meter (type “ FM”), which is 
the result of joint research and development 
between British Insulated Callender’s Cables, Ltd., 
and Ferranti, Ltd., is now in production. 
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Sweat Cooling 
By N. P. W. MOORE, A.C.G.I., B.Sc., and P. GROOTENHUIS, D.I.C., A.C.G.1 » BSc. 


HE method of “sweat cooling” has 
recently received some attention. It may 

therefore be of interest to set out briefly the 
mechanism of sweat cooling and to consider 
some of the available experimental data. 
The losses resulting from the application of 
sweat cooling to a high-temperature gas 
turbine are considered in some detail for the 
cycle analysed by Dr. T. W. F. Brown in his 
recent paper to the Institution of Mechanical 
Engineers.1* 

By the method of sweat cooling is under- 
stood a method of cooling wherein the coolant 
is forced through the pores of the component 
under pressure, allowing it to emerge at the 
surface of the component which is exposed to 
the external heat source. For this the com- 
ponent has to be porous or has to be provided 
with a porous surface to which the coolant 
can be supplied through suitable passages. 
Materials such as ceramics, ceramals or 
sintered metal compacts may be used for the 
porous component. 

A suggested theoretical analysis of the 
mechanism of sweat cooling was presented 
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radiation, then protection can best })« effected 
by using a coolant which has a high radiation 
absorptivity. Even very thin !uyers of 
liquids can be highly effective. It js, of 
course, essential to ensure that the coolant 
emerges at the exposed surface in the liquid 
state. 

In most practical cases envisage! in the 
near future the heat source will consist of g 
stream of hot gases flowing past « wall, in 
which case the heat is transferred by cop. 
duction or, under certain conditions, forced 
convection. The insulating effect of injecti 
a relatively cold fluid in a direction at right 
angles to the main stream velocity is two. 
fold. First, it energises the boundary layer 
and thickens it; thereby decreasing the 
velocity and temperature gradients. S: condly, 
it absorbs heat which would otherwise be 
conducted to the wall. 

The first effect will depend largely on the 
nature of the flow of the main stream. - If it 
is such as to create a substantially laminar 
boundary layer near the surface, then the 
thickening of this layer by injecting a cold 
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SWEAT COOLING WITH AIR 


by the authors to the Seventh Congress of 
Applied Mechanics, September, 1948.2 The 
cooling mechanism is twofold. First, heat is 
abstracted from the wall by the cooling fluid 
as it passes through the wall. This heat 
transfer is very effective in view of the large 
surface area available inside the porous 
material. A temperature gradient is thereby 
created in the material of the wall. The 
temperature of the coolant increases as it 
approaches the hot surface, but will always 
be at a slightly lower temperature than that 
of the wall. The second effect is that a heat- 
insulating layer is formed by the relatively 
cool fluid between the wall and the heat 
source. It should be realised that either a gas 
or a liquid can be used as a coolant. If a 
liquid is used and allowed to evaporate on its 
passage through the porous material, use is 
made of the latent heat of evaporation. 

The nature of the heat source has not yet 
been defined. Ifthe heat input is mainly by 


* A list of references is given at the end of the article. 





fluid into it may be appreciable, with a result- 
ing decrease in the heat transfer to the 
surface. If the conditions are highly turbu- 
lent, then the energy of the injected fluid 
may not be sufficient to alter the boundary 
layer structure very much. 

The second effect applies entirely to 
regions very close to the wall and is not 
affected by the flow conditions of the main 
stream to any great extent. The coolant 
emerges at the exposed surface in small 
streams from the numerous pores of the 
material. If the material is made from a fine 
powder, so that the pores are close together, 
then it can be assumed that all the numerous 
coolant streams will coalesce almost imme- 
diately on leaving the surface. Therefore 8 
continuous coolant stream flows from the 
surface in a direction opposite to that of the 
heat flow from the main stream of hot gases. 
Any heat transfer to the surface is thus mainly 
by conduction through this layer of coolant. 
Tt will be realised that if the continuous 
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~olant stream remains continuous for even 
, mall distance away from the surface, 
hardly any heat will be conducted to it. This 
is particularly 80 if air is used as a coolant 
pecause of its low thermal conductivity. 

It is evident that this method of cooling 
un have a very wide application. The art 
of powder metallurgy has now advanced 
aficiently far to enable components of 
varying shape and sizes to be made from 
jiferent materials having a controlled per- 
meability and moderate mechanical pro- 
perties. There is yet little direct experi- 
mental data on this subject. Work is, how- 
eer, in progress at the City and Guilds 
College upon the various aspects of the 
roblem. 

It is thought to be of interest to bring 
together at this time such data as exists and 
to attempt a correlation. Such a correlation 
could then provide a basis for tentative 
designs. A theoretical relationship between 
T,—T, 
T,—T, 
Va . 
y. Re 

9. 
for the sweat cooling with air of a flat 
plate traversed by a stream of hot gases was 
derived by the authors in their 1948 paper to 
which reference has already been made. 

T,=temperature of the main stream, 

7,=temperature of the exposed surface of the 

late, 

r,atempenaiia of the cooling air at the 

inlet to the porous section, 

V,=main stream velocity, 

™=injection velocity of the coolant, 

Re=Reynolds number relating to the flow 

conditions of the main stream. 
The temperature function is a measure of the 
efficiency of the cooling and é relates to the 
quantity of cooling air required and the con- 
dition of flow in the main stream. 

The theoretical relationship between these 
two quantities is shown as full lines in the 
accompanying figure. A summary of the 
experimental data due to Duwez and 
Wheeler, Jakob and Fieldhouse,* and 
Bayley® is also given on this . The 
data have been plotted to two scales of £ so as 
to cover a wide range. The results of Duwez 
and Wheeler are for a sweat-cooled pipe of 


and 





the temperature efficiency ratio 


the non-dimensional quantity ¢= 


lin diameter by 14in long, using air as the , 


coolant. The experiments covered a wide 
range of velocity and temperature. The 
experiments of Jakob and Fieldhouse relate 
to a rectangular duct, one side of which 
could be sweat cooled. Water and nitrogen 
were used as the coolant. Due to com- 
plication of phase changes with water, only 
the nitrogen results have been included on 
the figure. Bayley’s experiments were con- 
ducted on a 6-4in diameter pipe, 12in long, 
using air as the coolant. A range of gas 
temperatures from 300 deg. to 700 deg. 
Cent. was covered for Reynolds number of 
the main stream between 1 and 2x 105. 

The correlation is surprisingly good, when 
it is considered that the theoretical curve was 
calculated for conditions considerably differ- 
ent from those applying for the various 
experiments. The theoretical curve was 
calculated on a basis of an overall heat 
balance, thus making no assumptions as to 
the nature of the heat transfer to the porous 


wall. The correlation seems to bear out that 


the mechanism of sweat cooling is principally 
that of providing a continuous stream of 
coolant emerging from the hot surface. Any 
heat flow to the surface must therefore be 
brought about by conduction through this 


| film of coolant in a direction opposite to the 


direction of flow. This process would thus 
be expected to be practically independent of 
the geometry of the overall system. This 
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supposition is confirmed by the correlation 
of the experimental data. 

The application of the sweat cooling 
method to a gas turbine cycle will now be 
considered, Various components of a gas 
turbine may be suitable for sweat cooling. 
These include parts of the combustion 
chambers, the ducts leading from. these 
chambers to the turbine, the stator and rotor 
blades of the turbine, the casings and any 
other shielding protecting highly stressed 
components from the hot gases. The coolant 
will generally be air drawn from the main 
compressor. Only the stationary components 


which are sweat cooled need be supplied with 


air under pressure. The air to the rotating 
components, such as the rotor blades, will be 
compressed by the considerable centrifugal 
field acting on it as it flows through: the 
passages leading to the blades. A pressure 
drop will occur in both cases as the air passes 
through the porous material. This pressure 
drop can be estimated from the experimental 
correlation of the flow of gases through 
porous metal compacts as published by one 
of the authors.* 

The cooling air is thus injected into the 
main gas flow at the prevailing pressure. As 
a first approximation it may be assumed that 
the ots air is heated to the temperature 
of the exposed porous surface of the com- 
ponent through which it percolates. The 
cooling air is subsequently mixed with the 
working gases and expands through the 
remainder of the cycle, doing work on the 
turbine. It is thus seen that the cooling air 
goes through an ordinary gas turbine 
thermodynamic cycle. No heat actually 
passes out of the system. This is a funda- 
mental distinction from other orthodox 
systems of cooling. The only difference 
between the main cycle and that of the 
cooling air is that the cooling air is heated 
only to the surface temperature of the cooled 
components, instead of to the maximum gas 
temperature. 

It may be of interest to estimate the power 
losses involved when air is tapped off the 
compressor and used for sweat cooling pur- 
poses, instead of being permitted to go 
through the entire gas cycle. There will be 
pumping losses and a loss of energy in forcing 
the cooling air through the porous material. 
This will not be very great. There will also 
be a reduction in the amount of useful work 
obtained from this quantity of cooling air, 
because it is heated only to the surface tem- 
perature instead of the maximum gas 
temperature. This loss of work may be 
expressed as a percentage of the total work 
developed by the turbine. 


This percentage loss has been calculated: 


for the high-temperature cycle analysed by 
Dr. Brown in the paper already mentioned. 
The pressure ratio of the cycle was taken as 
6 to 1, and the maximum gas temperature at 
inlet to the high-pressure turbine as 2200 deg. 


Fah. The temperature of all the blades was . 


assumed to be uniform and about 1200 deg. 
Fah. This uniformity could be achieved b 
adjusting the quantity of cooling air at eac 
stage. The turbine efficiency was taken as 
86 per cent. The percentage loss of power | 
by the cooling air can be expressed as 
follows :— 
cs x 100 per cent, 


Hy+ pe 


t= 


where 


w=cooling air mass flow, 

W =mass flow of working gases, 
H,=heat drop per pound of working gases, 
Ha=heat drop per pound of cooling air. 


Some values of the cooling loss factor for 
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various percentages of cooling air mass flow 
are given in the following table :— 


w 
yy per cent sod Se 10 15 20 25 30 
.. 1-85 3-55 5°25 6-85 8-3 9-7 


A further slight loss occurs due to the 
reduction in temperature of the main gas 
stream. Cooling air is injected from the first 
row of blades onwards in a fully sweat- 
cooled turbine: This air enters the gas 
stream at a lower temperature than that of 
the working fluid and then mixes with the 
gas stream. The overall temperature is thus 
slightly reduced, although the mass flow is, 
of course, increased. The following stages 
receive the working fluid at a slightly lower 
temperature than if there had been no sweat 
cooling. The amount of work done is there- 
fore slightly less because of the decrease of 
specific heat with temperature. Calculations 
show this to be less than 1 per cent for the 
cycle considered. 

In the foregoing section the method of 
sweat cooling has been applied to the gas 
turbine and has been shown to have certain 
particular advantages. The percentage 
power loss has been calculated for various 
quantities of cooling air, expressed as a per- 
centage of the overall mass flow. No assump- 
tion has been made as to which surfaces shall 
be cooled by this method. 

Recently some attention has been given to 
the application of the sweat cooling method 
to the moving blades of a high-temperature 
gas turbine. This may, indeed, be a difficult 
application and may perhaps be regarded as 
the final goal. However, components of 
simpler and less critical form and subject to 
lower stresses may be seriously considered for 
sweat cooling at the present time. Such 
components could well be fabricated from 
porous materials such as stainless steel sheet, 
already available. Furthermore, the aero- 
dynamics of the flow in these applications is 
far less critical than in the blading of a gas 
turbine. It is believed that there is also a 
wide field of application for sweat cooling in 
other branches of engineering, for example, 
in furnace design, and also in the chemical 
industry. 

The success of sweat cooling for any appli- 
cation, and for the highly stressed components 
of a'gas turbine in particular, depends upon 
the ability of industry to produce a porous 
material of low, yet closely controlled, per- 
meability, having a fair resistance to elevated 
temperatures, and having the necessary 
mechanical properties. This problem, 
although beset with difficulties in develop- 
ment, is not considered to be beyond the 
possibility of fulfilment. 

The authors wish to thank the Director of 
the National Gas Turbine Establishment for 
permission to refer to F. J. Bayley’s ex- 
periments. 
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GREEN SanD MovuLpING PLANT 

HE green sand moulding plant has been 

divided into four unit systems, each of 
which has been laid down to produce a particular 
range of castings by continuous and progressive 

ing methods. Each unit is completely 
independent of the others and has four mould- 
ing machines, the sixteen machines of the plant 
being capable of producing moulds varying in 
size from 16in by l4in to 48in by 30in. A 

te pallet conveyor which serves each 
unit carries the rammed moulds to the casting 
station, through a fume exhausting tunnel 
whilst the metal is cooling and finally to a 
knock-out station. 

Each pallet consists of a platform mounted 
on four flanged wheels running on rails set 
just above the floor level. The pallets are 
coupled to each other with tie rods and are 
driven round the tracks by a short length of 
chain running in a trench below the 
cooling tunnel section of the conveyor. This 
chain is fitted with dogs, which, as it rotates, 
engage the axles of the incoming pallets and 
move them forward. The length of driving 
chain and the positioning of its dogs are such 
that the axles of two pallets are engaged at all 
times, and the power transmitt.d is suffici- 
ent to move all the pallets round the 
units. The chain is motor driven through a 
reduction and infinitely variable speed gear 
which gives a range of conveyor speeds from 
3ft to 12ft a minute. 

Two of the moulding units which are 
in the production of medium and light moulds 
have pin lift machines, and the other two, 
which make the heavier moulds, have jolt 
squeeze turnover moulding machines. 

A sand storage hopper over each moulding 
machine is charged from an overhead belt con- 
veyor leading from the sand reconditioning 
plant. Undercut gates are fitted to the hoppers 
of the small moulding machines and the hoppers 
of the larger machines have under-belt feed 
conveyors with push button controls at their 
bases for feeding the sand into the mould 
boxes. 

The group of moulding machines in each unit 
is arranged in pairs, one pair being set on each 
side of the pallet conveyor. The two machines 
nearest the conveyor are used to make the 
bottom halves of the moulds and the two outer 
machines make the top halves. In the case of 
the units making the light and medium castings 
the bottom halves of the moulds are transferred 
straight from the machines on to the pallets. 
The top Halves of the moulds made on the outer 
machines are placed on gravity roller con- 
veyors which lead to a point on the pallet line 
where the moulds are cored and closed ready for 
casting. 

In the units engaged in the production of the 
larger moulds the moulds are cored and closed 
on the gravity roller conveyors, with the assist - 
ance of overhead lifting tackle, before they are 
transferred to the pallet conveyors. The 
arrangement of the plant at one of these mould- 
ing stations is clearly shown in one of the 
accompanying illustrations. In order to reduce 
the necessity for manual effort on the heavier 
class of work carried out in these units two 
interesting methods have been developed. The 
effort called for in the removal of heavy moulds 
from the turnover machines is considerably 
reduced by the fitting of a hinged frame i 
a series of rollers round the machine table. 
This frame is clear of the table during the 
moulding operations, but when the moulding 
machine table retracts to free the mould its 
piston actuates a lever mechanism to raise the 
frame, which lifts the moulding board clear of 
the table on its rollers. The mould with its 
board can then be rolled out of the machine on 
to the gravity roller conveyor with a minimum 
of effort. The section of roller conveyor imme- 





diately in front of each heavy machine is made 


in the form of a hinged and counterbalanced - 


bridge, which can be swung up to leave a clear 
working space for the operators. At the end of 
each moulding operation the hinged section is 
swung down to connect the machine table with 
the main roller conveyor for the removal of the 
mould. 

After the moulds have been cast—an operation 
which is carried out whilst the pallet conveyor 
is in motion—they pass through a long fume 
exhausting tunnel to a knockout station at the 
rear of the moulding machine line. It should be 
pointed out here that the stopping and starting 
of each of the pallet conveyors is controlled by 
means of push buttons at the respective pouring 
stations. 

The arrangement of these green sand mould- 
ing units, their pouring stations, fume tunnels 
and the knockout stations can be seen in some 
of the photographs we reproduce. 

At the knockout station a pneumatic ram, to 
be seen at the rear of the conveyor in the illus- 
tration, pushes the moulds off the pallet con- 
veyor on to a large vibrating grid. The grid 
frame incorporates a fork lifting device which 
swings the upper half of the mould box clear of 
the lower half whilst the vibration is in progress 
to loosen and remove the sand from the box and 
casting. After separation the castings are 
thrown into large round basket containers and 
the moulding boxes are placed on a short length 
of gravity roller conveyor leading back to the 
moulding stations. A noticeable feature of 
these knockout stations is the almost complete 
absence of fumes and dust, wh ch, instead of 
being freed to contaminate the surrounding 
atmosphere, are drawn down through the 
vibrating grid into a large-diameter exhausting 
duct running the whole length of the sand 
return trench below. This exhaust duct is part 
of the fume and dust extraction system which 
serves the whole of the green sand unit. From 
the knockouts the used sand is delivered onto 
the underground troughed belt conveyor, which 
returns it to the sand reconditioning plant. 
When the baskets are full of castings they are 
pushed along roller conveyors onto trucks 
which run on rails laid along the full length at 
the rear of the moulding units. On these trucks 
the baskets are pushed along to the light 
fettling section situated at the end of the shop. 


Dry Sanp Movutpine Pant 


The dry sand moulding unit, in which the 
larger castings are made, is laid out for pro- 
gressive mould making, closing and casting. 
Its equipment includes two sand slingers and 
two roll-over strip machines, of 4000lb and 
1500 Ib capacity respectively, and it is designed 
to handle moulding boxes from 24in square up 
to 54in by 40in. All work is carried out on a 
system of gravity roller conveyors into which 
the pattern boards are fed continuously and pass 
definite operating stations, each manned with a 
selected grade of labour. In the series of 
operations the facing sand is placed and packed, 
backing sand is added by the sand slingers and 
the moulds are then stripped on the roll-over 
machines. After the moulds have been hand 
finished they are transferred from the conveyor 
system to the drying ovens by means of a 5-ton 
overhead crane. Four large mould drying ovens 
which serve the dry sand unit, are situated at 
the end of the raw material storage bay. When 
the moulds have been dried they are transferred 
back to a closing and pouring area laid down 
parallel to the mould making unit. As in the 
case of the green sand moulding unit, the molten 
iron is brought to this section by means of 
electric trucks, the pouring ladles here being 
handled by 2}-ton overhead cranes. After 
casting, the moulds are taken on electric plat- 
form trucks to a large vibrating knockout 
grid, from which the castings are transferred 
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on the same trucks to the heavy fettling 
section. 


Ferriine SEcTION 


The fettling section has been laid down with 
the same care and attention to detail as the 
remainder of the foundry, and one complete 
50ft bay is devoted to this class of work. The 
large numbers of light castings produced by the 
green sand moulding units are loaded at the 
knockouts into baskets which are transferred 
a3 filled on to a series of parallel length roller 
tracks, where preliminary cooling takes place. 
From this bank of roller tracks the baskets are 

rted to another station of parallel 
roller tracks in the fettling section. A cross- 
roller top traverser is utilised to take the 
baskets in turn from the roller tracks to the 
first operation of separating the castings from 
the runners and risers. This latter waste metal 
is thrown into bins on the opposite side of the 
roller conveyor, where the cs ings are finished, 
fettled, inspected, separated into batches and 
then placed on a short length of roller conveyor 
leading to the dispatch area. 

Heavy and medium castings are handled in 
separate areas in the fettling bay. These 
sections are fully equipped with portable mech- 
anical hammers, grinders, &c., and the heavy 
castings are handled by means of a 5-ton over- 
head travelling crane which runs the full length 
of the bay. 


Sanp TREATMENT AND PREPARATION 


A large automatic sand treatment and pre- 
paration plant is situated at the end of the bay 
in which the knockout stations are placed. The 
knockout grids are arranged over a common 
return belt conveyor on which the sand is 
brought back to the treatment plant. Before 
entering the plant the metal content of the used 
sand is removed by an overband magnet sepa- 
rator, and the sand is then broken up in a dis- 
integrator before beng elevated to a rotary 
screen and permeability controller. From this 
installation the sand is delivered by a belt 
conveyor into three 40-ton capacity storage 
hoppers situated over three batch mills. New 
sand is fed into the mills together with the old 
sand, and the mixture from the mills is dis- 
charged on to a belt conveyor and elevated to 
an aerator. This aerator discharges on to the 
main feeding belt, which supplies the various 
moulding machine hoppers. 

New sand is delivered by rail wagons to a 
large storage area adjoining the treatment 
plant and is withdrawn as i by means 
of an apron conveyor situated below the storage 
site. 

A separate sand system is arranged to supply 
both facing and backing sand for the dry sand 
moulding unit. The silica sand used for core 
making is fed mechanically from the storage 
area into a rotary gas-fired drier which dis- 
charges into a suction lift system. In this 
system the sand cools as it is conveyed along 
the overhead pipe-line leading to storage 
hoppers over the core sand mixing plant. The 
whole of this sand treatment plant is fully 
automatic in operation and, except for starting 
and stopping, requires little attention. 

It is of interest to note that all the knockout 
stations and the sand treatment plant are 
situated in one bay of the building. If at some 
later date it is found that the fume and dust 
extraction plant is inadequate, a partition can 
be built, without necessity for rearranging plant, 
to segregate these dirty processes. 

It will be seen from the foregoing description 
and from the plan and photographs we have re- 
produced that: all possible steps have been taken 
to make working conditions pleasant in this 
foundry, whilst, at the same time, maintaining 
@ smooth even flow of production. All of the 
plant is well spaced, large clear gangways are 
left between the main working units and each 
operator has plenty of room for free movement 
round his working station. The need for lifting 
heavy moulds and castings is eliminated by the 
extensive use of gravity roller conveyor 
systems. These roller systems, together with 
the large number of overhead travelling cranes, 
in addition to promoting a smooth, continuous 
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production flow, reduce working fatigue to a 
minimum. 

For ventilation, forty-six roof extraction 
fans have been installed and _ nineteen 
fresh air inlets are provided, and, as all opera- 
tions in the foundry are carried out under cover, 
the draughty conditions which ecmmonly pre- 
vail in such buildings are avoided. A radiant 
panel hot-water system installed for space 
heating maintains an even temperature 



















An Aluminium 


N aluminium highway bridge, said to be the 
first on the American continent, is at the 
present time approaching completion in the 
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throughout the building. The dust and fume 
and ventilation extraction plant is particularly 
effective and some 180.000 cubic feet of air 
per minute is extracted from the knockout 
stations, fume tunnels, rotary sand feed tables, 
roof fans, &c. 

A building which adjoins the foundry 
is provided with wash rooms, shower 
baths, locker rooms, &c., for male and female 
employees. 


Highway Bridge 


of the bridge, the total length between the back 
walls of the abutinents being 504ft. An eleva- 
tion of the complete structure is shown below. 
















ARVIDA ALUMINIUM 


municipality of Arvida, in the Province of 
Quebec, Canada. The bridge spans the 
Saguenay River in the immediate vicinity of 





HIGHWAY BRIDGE 


The floor system consists of two lines of 
longitudinal girders, continuous from end to 
end and supported by the struts, and of floor 
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TYPICAL SECTION 





- Shipshaw power house No. 2, a 1 million h.p. 
hydro-electric plant supplying power to the 
Arvida a umin um works of the Aluminum Com- 
pany of Canada, Ltd. 

In 1943, at the request of the city of Arvida, 
the general engineering department of the 
Aluminum Company of Canada began to make 
preliminary studies of the proposed bridge. On 
account of the natural beauty of the site and 
the intention to develop the south shore 
opposite the power-house into a park, consider- 
able thought was given to the appearance of the 
structure. An arched bridge was chosen as the 
one most appropriate to the topography of the 
site, its use being justified technically by the 
excellent rock formations on the shores capable 
of taking the thrust. Two alternative designs 
were considered, in aluminium and in steel, and 
the aluminium bridge was eventually adopted. 

The main span of the bridge covers a distance 
of 290ft and consists of two parabolic arch 
ribs, each with a central rise of 47ft 6in. The 
two ribs are spaced at 23ft centres, each being 
& box girder, braced together with a K 
system of lattice girders ; they have encastré 

supports. The roadway is carried on box 
struts at 20ft centres, which are not braced, 
except for the ones at the skewbacks, which are 
of heavier construction and are braced together 
with horizontal struts, there being three struts 
above each skewback, to take the lateral wind 
reaction from the deck. There are five 20ft 
continuous girder approach spans at each end 
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THROUGH BRIDGE 


beams of the same depth as the girders and 
framing into them at panel points and at mid- 
span. The floor beams are thus spaced 10ft 
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apart and carry a pavement bracket at each 
end. Longitudinal stringers on the centre ling 
of the bridge span between the floor beains, ang 
two lines of pavement stringers resi on the 
pavement brackets. 

The roadway is 24ft wide between kerbs ang 
is an 8in poured-in-place continuous concrete 
slab, reinforced in two directions. Thove ig no 
crown in the roadway and the bituminoys 
wearing surface is 2}in thick throughout. Ther, 
are two 4ft pavements of precast concr: te con. 
struction, the precast units beinz 5ft lonz. The 
slab thickness varies from 6}in at th» outer 
edge to 5}in near the kerb. 

The bridge deck slopes down from the south 
end, the gradient being 1-034 per cent © ver the 
south approach and 4-125 per cent over the 
north approach, with a joining vertica! curye 
over the arch span. Finger plate expansion 
joints are provided in the roadway at boih ends 
of the bridge, with drainage troughs under. 
neath. There are no intermediate drainage 
scuppers. 

DESIGN 

The bridge was designed for an average dead 
load of 4840 lb per lineal foot of bridge over 
the arch span and 4420 lb per lineal foot on 
the approaches. The live load on the roadway 
was taken as 80 lb per square foot and on the 
pavement as 40 lb per square foot. 

The structure was also checked for an alter. 
native live load of a 62-ton trailer, pulled by 
an 18-ton tractor. It was assumed that this 
load would travel on the centre line of the bridge 
at a slow speed, producing no impact. Apart 
from this case, an impact allowance of 30 per 
cent was made. 

Wind loading was considered as a lateral 
force of 30 lb per square foot on one and a half 
times the projected area of the structure, plus 
200 Ib per lineal foot of bridge applied 7ft above 
the roadway, or 50:lb per square foot on one 
and a half times the projected area of the 
unloaded structure. The structure was also 
designed to withstand stresses resulting from 
a temperature variation of 140 deg. Fah. from 
—40 deg. to +100 deg. 

Owing to high working stresses and low 
modulus of elasticity of the material the 
deflections of members were of some conse- 
quence, and every effort was made to keep them 
toa minimum. For this reason, where no give 
at the supports could be expected, it was 
deemed advisable to use seat connections in 
preference to ordinary connection angles. It 
was feared that after many repeated loadings, 
because of the comparatively low ductility of 
the material, cracks might develop in the 
angles. The floor system being completely 
integrated with the concrete deck, the tempera- 
ture effects were important. 


Fioor System 
The continuous longitudinal girders are 
2ft 6}in back to back of angles, built up of 





FABRICATION OF MAIN CHORD 








F 


2S 


@eesctme ws SPeseenasearvwe oesceE eS 


oss. 


z2oPFf = 


- 








th 


SO, ®R2OoRR S253 


*@ereeosds b&b 


. 


aS ee oN he 


eee a ee LO 








Feb. 24, 1950 


goin by ¥sin web plates and four 3}in by 3}in 
by fin. flange angles, except in the end panels, 
where the angles are jin thick. The tempera- 
ture forces were assumed'to act at mid-depth 
of the fioor slab and were transmitted into the 
girders with rigid brackets. 

The floor beams are of the same depth as the 
longitudinal girders. The web is also 30in by 
{in plate, but the flanges are made of 3}in by 
gyn by fin angles. The pavement brackets 
are cantilevered at both ends of each floor 
beam and are of the full floor beam depth at 
their inner ends. The top flange straps are 
made of steel tees and are connected to the 
aluminium with galvanised steel bolts. 

The handrail was designed for considerable 
lateral forces. ‘The handrail posts are 6n by 
tin H beams. To prevent temperature stresses 
and possible distortion, the longitudinal mem- 
bers of the handrail and the fascia are connected 
to the handrail posts by means of bolts in 
dotted holes. The floor is also braced with 
single-angle diagonal bracing in the plane of the 
bottom flanges of the longitudinal girders and 
floor beams. 

The floor system is carried on three sliding 
plate bearings at each abutment: two under 
the ends of the longitudinal girders and one in 
the middle of the end floor beam. The sliding 
surfaces are rolled bronze on steel, the bronze 
plate being connected to the aluminium member 
above with galvanised steel bolts and separated 
from it with a sheet of insulating material. The 
sliding surfaces are tongued and gooved and the 
steel bed-plate is securely anchored to the 
concrete. 


Arcu Riss 


Except for the end panels, the arch ribs are 
made of the same material throughout and are 
built up of two 54in by ~ in web plates, lft 9fin 
inside to inside, four 6in by 4in by }in angles 
4ft 64in back to back, turned out, and two 
32in by jin cover plates. The gross area is 
127-95 square inch s. In the end panels the 
cover plates are 32in by lin. The general 
arrangement is shown in the typical section 
reproduced on the opposite page. 

The web plates are stiffened at mid-height 
with longitudinal 4in by 3}in Z bars running 
between transverse stiffener frames which are 
spaced about 54}ft apart and consist of 4in by 4in 
by jin angles on the cover plates riveted at the 
corners to form a rigid frame. ‘There are two 
such frames under each post, lft apart, and, 
the post being placed centrally on the rib, the 
top horizontal stiffeners are replaced with 12in 
channels, which transmit the load to the rib 
web plates. 

The ribs are spliced at each post, except 
the two nearest the centre, the ribs being 
symmetrical about the crown. There are 
field splices at the crown and at the second and 
fifth posts from the skewback, with shop splices 
at the remaning posts. The rib sections 
are faced for bearing. The splices were 
designed for 50 per cent of compression cap- 
acity of the rib and checked for maximum 
possible tension increased by 50 per cent. 
The bracing between the ribs consists of 
struts at the panel points and of diagonals, 
forming a K . Both are almost the full 
rib depth and are of latticed girder construc- 
tion, the chords of struts being made of T’s, 
cut from 12in by 6}in I beams, and those of the 
diagonals of 10in channels. The web system 
consists of double intersectional diagonals, 
without ‘‘ verticals,” all diagonals being of one 
3in by 3in by 4 in angle. 

The bracing is connected to the ribs with 
lateral plates and bevelled fills are provided to 
take care of a sudden change of inclination of 
the plane of bracing, as compared with the 
smooth curve of the ribs. 

The bases of the ribs each rest on a steel bed- 
plate, 6ft 8in by 4ft, and are each anchored with 
twenty-two 2in diameter steel bolts with seven 
bolts for each and four for each web. 

The bolts at their lower ends are welded to 
& steel frame to ensure their accurate spacing 
and setting prior to pouring of concrete. The 
completed base detail is concealed with an alloy 
sheet casing. 

_Despite the fact that the span of the arch 
tibs is comparatively short, the effect of the rib 
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deflections was investigated, because of the low 
modulus of elasticity of the material, It was 
considered reasonable to make an overall allow- 
ance for the effect of rib deflection by means of 
a 10 per cent reduction in the permissible 
stresses in the rib calculated in the usual 
manner. 


RIvETING 


The structure is being riveted with cold- 
driven aluminium alloy rivets, *!/,,in. diameter. 
Shop rivets, where possible, are pressure driven, 
while all field rivets, as well as the shop rivets 
inaccessible to the riveting machine, are driven 
with a heavy pneumatic riveting gun. Origin- 
ally the field connections were to have been 
bolted, as it was considered impracticable to 
drive cold aluminium rivets of this size with a 
gun. However, a programme of rivet testing 
was carried out, the result of which was the 
development of a satisfactory technique of 
driving cold rivets with a gun. A new type of 
driven rivet head was also developed. 

Although aluminium alloys have excellent 
weather-resisting qualites, where surfaces are 
in contact with other metals, or even with each 
other, in presence of moisture there is some 
danger of galvanic corrosion, unless proper pre- 
cautions are taken, Even a thin layer of some 
neutral material, such as bituminous paint, is 
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considered adequate to prevent it, Conse- 
quently all aluminium surfaces in contact will 
be covered with a coat of such paint, containing 
5 per cent of zinc chromate. In the case of the 
connection to the bronze sliding plates at the 
ends of the bridge this precaution was thought 
insufficient owing to possible accumulation of 
dirt, and a sheet of fibrous insulating material, 
tin thick, was provided between the aluminium 
and the bronze. 

When completed, the bridge will be 
thoroughly cleaned, but will not be painted, 
Nevertheless, access will be provided to all parts 
of the structure, so that if desired it can be 
painted at some future date. 

The Aluminum Company of Canada carried 
out the preliminary work for the design and 
siting of the Arvida bridge. It is being 
fabricated and constructed by the Dominion 
Bridge Company, Ltd., which made the final 
design of the aluminium structure. It is 
believed that there are only two other alumi- 
nium bridge spans in existence at the present 
time. One of them is a railway bridge at 
Massena, New York, which has a 100ft alumi- 
nium girder, and the other the Hendon Dock 
bridge across the River Wear at Sunderland. 
The latter is a double-leaf bascule bridge, which 
spans a waterway of 90ft width; it was de- 
scribed in Tot ENGINEER, December 3, 1948. 


Naval Engineering Training at Manadon 
and Keyham 


No. I 


N a Journal note of February 3rd we made 

brief reference to the excellent progress 
which has been made in the development of the 
Royal Naval Engineering College at Manadon, 
near Plymouth. Recently we gladly accepted 
the invitation of the Chief of Naval Informa- 
tion to visit H.M.S. “‘ Thunderer,” which is 
responsible for the entire training of naval 
engineer officers at Keyham College, Devon- 
port, and Manadon, and visited these colleges. 
Further information on the courses of instruc- 
tion arranged and the training facilities offered 
can now be given. 


HistToricAL BacKkGROUND 


Prior to 1880 naval engineer officers were 
trained in the Royal Dockyards, under a system 
In 1880 Keyham Royal 


of apprenticeship. 





Engineering Training College was established 
in the building which it still occupies at Key- 
ham, Devonport, adjoining and almost sur- 
rounded by the Devonport Dockyard. From 
1880 till 1914 it was entirely employed for the 
training of engineer officers up to the outbreak 
of war. During the 1914-18 war it served 
for the training of Special Entry cadets, but 
the training of engineer officers was again 
resumed in 1919. In its history the course of 
training offered was gradually cut down from 
eight years to four years by increasing the 
intensity of the course. 

In 1922 the Long Engineering Course was 
begun, which is now being superseded by the 
Basic Engineering Course and the Specialist 
Engineering Courses under the new scheme of 
training. From 1922 to 1936 the instruction 
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of engineer officers continued steadily and to 
the task of the Keyham College was added that 
of training officers for the naval forees of the 
Dominions and India. In the years immedi- 
ately before the last war it became clear that 
the Keyham College facilities must be extended, 
primarily due to the requirement of training 
aeronautical engineers for the new Air Branch 
of the Royal Navy, but owing to the limitations 
ef the Keyham site that was not possible. 
A view of the dining-hall at Keybam is given 
herewith. 

In 1936 Manadon House (see accompanying 
illustration), an early seventeenth-century build- 
ing with a stone-built Dutch tithe barn, and 
some 100 acres of surrounding land were 
acquired by the Admiralty for training college 
uses. Work was immediately begun on the 
construction of buildings and equipment, 
upon which about one million pounds were 
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erection, will, we understand, be the largest 
of its kind in Europe. While it is designed 
primarily as a training factory, it is so 

that if needed it can be equally well employed 
for production. It has an area of about 9000 
square feet and the centre part is arranged 
as a fitting and assembling shop. Around this 
shop are grouped various special shops, such 
as the engineering, smiths’ and boiler-makers’ 
shops, the copper smiths’ shop, the welding 
shop, the pattern shop, the foundry and the 
tool-making and grinding shop. A _ special 
section has been set apart for precision tools 
for gauge making, which will be housed in a 
specially air-conditioned room. 

Some 160 machine tools have been acquired 
for the main machine shop. They include 
large lathes, drilling machines, planers and 
boring mills, and shapers, grinding mechines, 
milling machines, and all the smaller machine 





DINING HALL AT KEYHAM 


spent during the period of the war. During 
the war Manadon was largely used for aero- 
nautical training of air engineer officers, and 
for officers of the Air Braach of the Royal 
Naval Volunteer Reserve, while a number of 
young officers of the Royal Corps of Naval 
Constructors were also accommodated during 
their first year of training. By 1943, the 
first buildings were completely equipped and 
temporary living accommodation had been 
provided for about 200 persons in hutments. 

Three years later, in 1946, both training 
establishments at Keyham College and Manadon 
were brought together under one command 
and ship name, H.M.S. “ Thunderer.” 

New blocks of educational buildings were 
begun in July last year and will, it is hoped, 
be completed in 1951. Good progress was 
recorded during the dry summer of last year 
and some of the buildings are already roofed. 


Future DEVELOPMENTS 


At present the facilities at Manadon include, 
besides Manadon House, which is used for 
administration purposes, a fine block of 
educational buildings ard lecture rooms, for 
chemistry, physics, mechanics and other 
sciences. The lecture rooms are well designed 
and laid out and excellent use has, we noted, 
been made of fluorescent lighting for general 
illumination of lecture rooms and laboratories 
and blackboards in these rooms. At the present 
time Keyham College and its workshops and 
laboratories are employed for the various 
courses of instruction until such times as the 
new buildings at Manadon will be ready. 

A new training factory, now in course of 





tools. These tools have already been delivered 
and are stored in one of the three large hangars 
until the factory is ready to receive them. 

In addition to the shops above-mentioned 
provision is also made for five lecture rooms and 
a drawing-office. Another group of buildings 
will include a hydraulics laboratory, with other 
sections for guns and gun-mounting installa- 
tions, further drawing-offices and two mecha- 
nics laboratories. There will also be a photo- 
elastic laboratory and a new heat-engines labo- 
retory. For instruction in aerodynamics 
there will be a special aerodynamic laboratory 
and a wind tunnel. 

One of the buildings, which is to be started 
soon, will provide good accommodation for 
some 530 persons. There will also be provided 
a cinema, a church and playing fields. 

When all these new buildings have been 
completed and equipped, the entire training of 
naval engineer officers will be concentrated at 
Manadon, with a resultant economy in staff 
and running expenses. 

THE ENGINEERING COURSES 

The Long Engineering Course, which is now 
being superseded by the Basic Engineering 
Course and the Specialist Engineering Courses 
under the new scheme for training, comprises 
four terms at the College, followed by two 
terms at sea, and a further five terms at Col- 
lege, making in total e period of three and a 
half years spent at the College. The course 
covers the field of basic engineering science, 
along with both practical and theoretical applied 
engineering training. The last officers trained 
under this course will leave the College at 
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Easter, 1951. There are approximately 100 
officers who will complete this course. — 

The Basic Engineering Course was lau iched 
in the autumn of 1948. On completion of the 
Training Cruiser time, plus eight month, with 
the Fleet, Midshipmen (E), at nineteen and g 
half years of age, join the College for a -ourss 
which lasts two years. The main ob} ct of 
this new course is to provide instruction jp 
the sciences, which form the essential founda. 
tions of 9 training in the profession of ai: engi- 
peer, and subsequent specislist courses, 
The system of training has recently been 
changed from “detailed instruction” to 
“* tutorial system,” whereby the onus of learn. 
ing rests upon the student. It aims to ‘:npart 
a broad rather than a specialised ty. ining, 
The standard of entry approximates 0 the 
Higher Schools Certificate with Inter-Science 
exemption, and it is hoped to reach a legree 
standard on the completion of the  ourse, 
The first six terms of the Basic Engincering 
Course will be in full operation during the 
coming Summer and some 180 officers are 
expected to undergo this course of training. 
The Specialist Engineering Courses follow on 
the Basic Engineering Course. They provide 
for specialisation in marine engineering, aero. 
neutical engineering or ordnance enginvering. 
Officers will all serve at sea for periods of four 
months to one year, dependent on their ‘uture 
specialisation plans, with the object of obtain. 
ing certificates of competency as marine 
engineers. The full year will be served at sea 
by all officers who specialise in marine engineer. 
ing. Four months at sea will be served by 
those officers who specialise in aeronautical 
engineering and about eight months by those 
who specialise in ordnance ineering. ‘There 
follows a period in H.M.S. “ Excellent” and 
other training. 

One year after completion of the Basic 
Engineering Course all officers return to Col- 
lege for a one-year Specialist Course. At the end 
of that year all officers who have successfully 
completed their specialisation course are 
fully qualified at the age of twenty. 
three and a half for full service in their own 
field. Equal opportunities for advancement 
occur in each field of specialisation. 

Following the Specialist Course a small 
percentage of officers is chosen to undergo, 
at the age of about twenty-three and a half, 
an advanced Dagger Course of two further years’ 
duration. Provision is being made for about 
ninety officers to undergo these courses at any 
one time. 

Provision has also been made at the College 
for the training of Upper Yardmen, who on 
promotion from the lower deck experience an 
eight months’ general education course at 
Greenwich. These officers receive one year of 
training at the College and at the end of that 
time they will reach the same standard a4 
that of the Basic Course, and will then specialise 
side by side with other Basic Course officers. 

From September last it was arranged that all 
commissioned officers on promotion in the 
Marine Engineer, Air and Ordnance Branches 
should undergo six months’ training at the 
College, as the object of that course is to 
provide additional instruction in technical and 
general subjects, which will enable them to 
gain a fuller appreciation of their future duties 
at an earlier stage in their officer’s career than 
could be obtained by experience alone. 

A further course is that arranged for officers 
coming straight from a university. From 
September last it has been arranged that the 
annual entry of officers from universities will 
receive a College course of one year of training. 
Some of the practical training is car- 
ried out with industrial firms. Such extra 
training will, it is expected, bring the officers 
to a standard in all respects equal to that 
reached by those who took the Basic Engineer- 
ing Course. These university-trained officers 
‘will serve at sea to obtain Certificates of Com- 
petency and gain general experience as junior 
engineer officers, and will subsequently return 
to College for specialisation, joining up with 
the officers who have completed their Basic 
Engineering Course. 

One-year courses have also been provided 
for officers of the Constructor and the Electrical 
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Branches. Constructor sub-lieutenants, ex- 
dockyard apprentices, and any others who may 
have tronsferred at the College from the 
ineeriig Branch, undergo a course for one 
year at (ue College, the object of which is to 
give sore common ground with officers of the 
Navy at the College, to raise the standard 
in acadernic subjects in order to prepare such 
officers for the long course at Greenwich, and 
to give practical constructional training in 
Devonport Dockyard. 
Probationary Assistant Electrical Engineers 
oted from dockyard apprentices, also 
ioin the College for a similar course of one year. 
In that course much of the work is done in the 
ard, but considerable common ground is 
also provided. The College also provides short 
Post-Graduate Courses in Administrative and 
Technological subjects. In the Administration 
Course engineer officers of the rank of senior 
Lieutenant (E) or Lieutenant-Commander (E) 
a course of six weeks at the College, 
the object of which is to prepare officers for 
the administrative duties of the middle and the 
i ranks, and to give to them some indica- 
tion of their immediate appointment poten- 
tialities. The Technological or Refresher 
Courses are designed to equip each officer with 
such special knowledge as he may require for 
his next appointment. 
(To be continued) 


> — 


The Second Atomic Pile at 
Harwell 


Some results of the first year’s work with 
BEPO—the larger of the two piles at the 
Atomic Energy Research Establishment, Har- 
well—were given in a statement released by the 
Ministry of Supply last week. It will be recalled 
that the pile was first started up on July 3, 
1948. After eight months of initial tests, 
production of radio-isotopes began on February 
28, 1949. 

Since then the Metellurgy and Engineering 
Divisions at Harwell have developed an 
improved uranium cartridge—a cylindrical 
uranium rod encased in aluminium—able to 
resist a higher temperature than those now used, 
when irradiated in the Jarge block of graphite, 
which serves as “‘ moderator.”” When design 
tests are completed the improved cartridges 
will be loaded into the pile and it will be pos- 
sible to increase considerably the energy avail- 
able and to extend the scope of experimental 
work. 

The pile is being used for three main pur- 
poses: (1) radio-isotope production; (2) 
studies of effects of neutrons and gamma rays 
on materials, and (3) experiments in nuclear 
physics and neutron diffraction. 

An outline of progress in these fields is given 


in the following paragraphs. 
Rap10-IsoToPes 

Radio-isotopes are being used for medical, 
industrial and research purposes, both in the 
U.K. and overseas. Latest monthly figures 
are for November, 1949, when 338 samples 
were produced and distributed as follows: 
medical users, 173 ; universities, 30; industry, 
13; air deliveries overseas, 57; internal use 
at A.E.R.E., 65. 

Many special irradiations have been carried 
out, some taking several months. The largest 
was the material used as a source of gamma 
rays prepared for the Navy trials in May last, 
with H.M.S. “ Arethusa.” This source has since 
been returned to the pile and is now the equiva- 
lent of no less than 400 of radium— 
which is far more than the total stock of natural 
radium in the country. 





Rapiation Errects 


The effects of neutrons and gamma radiations 
on the physical properties of materials are 
studied by placing material in one of the forty 
experimental pockets in the pile and comparing 
the properties of the sample before and after 
Wradietion. This class of work is giving essen- 
tial information about materials which may be 
used in other piles, including those which may 
be designed to produce useful power. It also 
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helps to gain knowledge of changes in chemical 
properties of materials so treated. Many 
chemical reactions can be induced by nuclear 
radiations, of which BEPO provides an enor- 
mous source. 

Reactions that normally occur only at the 
highest temperatures obtainable in a furnace 
sometimes take place at ordinary temperatures 
inside the pile, which is a complex source of 
radiation, with neutrons and gamma rays of a 
wide range of energy present in varying pro- 
portions in different parts of the structure. 
It is thus often difficult to say which of these 
actually produces an observed chemical effect, 
or what would be the result of altering the 
energy and intensity of the rays. Some of the 
chemical investigations being conducted in 
BEPO are designed to classify these effects, 
so that the results may be applied in other 
nuclear reactors. 


NvUcLEAR Purysics ExPERIMENTS 


For most of the experimental work on nuclear 
physics, a narrow beam of neutrons is 
allowed to escape from the centre of the pile 
through a small hole in the concrete and steel 
shield. These beams ere used to study the 
precise characteristics of various nuclear reac- 
tions, such as the process of fission itself, many 
of the details of which are still unknown. The 
results of these and similar investigations will 
also lead to a better knowledge of the forces 
which hold the nucleus together. For some of 
these experiments the speed with which the 
neutrons move is not important, but for others 
it is. Two devices have been made for producing 
a beam of neutrons with a particular speed, 
and these are now in use. 





Generating Plant Extensions 


Dvurine the past three months the British 
Electricity Authority have received the con- 
sont of the Minister of Fuel and Power to pros 
posed extensions to eight power stations. The 
extensions provide for an aggregate installed 
capacity of 621,500kW and the details are as 
follows :— 


Turbo-alterna- Boilers : num- 
tors : number ber and capa- 


Station and capacity city (lb/hr) 
(Mw) . 
Brimsdown, near Enfield 1x 60 2 x 360,000 
Carmarthen Bay, South 2x 60 4x 240,000 
Wales 
Chadderton, Oldham, 1x 60 2x 360,000 
nes. 
Clarence Dock, Liver- 1x51-5 2 x 350,000 
Liltlebrook “OC,” Kent 1x 60 2 x 360,000 
Staythorpe, Derbyshire 1x 60 2 x 240,000 
WEE ass. eee. tad T oe 3 x 60 3 x 540,000 
Woolwich 1x 30 2x 180,000 


Carmarthen Bay, Chadderton, Littlebrook 
“*C,” Tilbury, and Staythorpe are new stations, 
which have not yet been put in commission, 
although Staythorpe is expected to begin 
production within the next few weeks. 


——— 


A Licgutweicut Troricat Roor.—tThe difficulty 
of exporting a completely prefabricated building, 
and the varied local requirements which make 
mass production impossible, led in 1948 to the 
development in Great Britain of a lightweight, 
prefabricated structure for use in tropical climates, 
with a roof entirely supported by tubular steel 
framing, any walling required being provided by 
local non-load-bearing materials. As a result of 
experience with this structure, the sponsors, Taylor 
Woodrow (Building Exports), Ltd., 41, Welbeck 
Street, London, W.1, have been able to modify and 
add to it, and have published details of the ‘‘ Arcon ”’ 
tropical roof, as it is called, in a new illustrated 
booklet. The structure is introduced in a slightly 
lighter form than previously, but is designed to 
withstand tropical storms. Upper roof sheeting 
can be provided in either corrugated asbestos 
cement, and/or aluminium, while the lower roof 
or ceiling can be of corrugated asbestos cement 
sheeting or of fibreboard supported on light-alloy 
extrusions. The roofing has a 30ft span and can be 
of any length in multiples of 10ft bay units. Two 
standard columns allow a choice of eaves height up 
to 9ft or 15ft. For storage the structure can remain 
without addition, but doors and windows in steel 
or termite-proofed timber are also supplied and with 
these units and local walling material, bungalows, 
offices, schools, warehouses, shops, hospitals, &c., 
can be built with verandas at front and rear. 
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Simplification Creates New Pro- 


blems for Top-Management* 
By H. E. MERRITT, M.B.E., D.Sc. (Eng.)t 


SIMPLIFICATION AND “ RATIONALISED 
CoNSTRUCTION ” 

THE intention behind “ simplification ”’ is, 
broadly, to secure a reduction in the number of 
varieties of the final products of any manu- 
facturer in the chain of production: When, 
however, simplification is considered in relation 
to the manufacturer of proprietary products, 
the market for which demands variety for any 
of the (good) reasons previously mentioned, a 
new design possibility must be considered. 
For the effect of simplification on productivity 
then centres chietly round a reduction in the 
number of varieties of component of domestic 
manufacture. Hence, although simplification 
normally aims to reduce the number of varieties 
of final product, a better approach may in 
many cases be so to develop the design of a 
range or variety of final products that each 
product may be built up by alternative com- 
binations of a more restricted range of com- 
ponents. At the cost of some added complexity 
in the organisation of assembly, what becomes 
virtually a large number of final products 
involves only the manufacture of a limited num- 
ber of components. 

This technique is not new ; its prototype and 
clearest exemplar is the Meccano set, and it is 
applied outstandingly in automobile manufac- 
ture. It is, however, being applied to an 
increasing number of kinds of product, and per- 
haps deserves a special name, for which 
** rationalised construction ”’ is suggested. 

This principle makes greater demands upon 
design skill than ever before. The design of a 
single machine for a particular purpose will, of 
course, require a degree of skill proportional 
to its intricacy, but in essence it remains one 
problem. The conception of a system of com- 
ponents which can be arranged in a series of 
three-dimensional jig-saw puzzles to produce 
the largest number of. useful combinations, 
each technically efficient, requires a different 
and possibly higher degree of imagination and 
foresight, whilst the number of technical pro- 
blems to be solved will increase with the number 
of combinations. But there must also be added 
to this engineering skill in the broad sense 
the resources required in the refinement and 
development of detail ; for the further increase 
in component production puts an even higher 
premium upon reproducibility. 


THe ENGINEERING Task 


The products of a manufacturing concern 
are defined, with a degree of refinement which 
varies according to circumstances, by the 
drawings and specifications which issue from 
what is usually known as the drawing-office. 
The work that lies behind that issue can be 
divided into two major and distinct kinds of 
activity. The first of these is to evolve the 
broad conception of the product and the tech- 
nical characteristics, special features, and, where 
necessary, the range and number of different 
types and sizes to be manufactured. The second 
is to translate the broad conception into detail 
design and to determine materials, tolerances 
and process specifications. 

Excluding for the moment matters of product 
policy, i.e., the decisions of top-management on 
the general approach to the question of product 
selection, these two major activities are pro- 
foundly different in character, yet are closely 
interlinked. The broad conception is based on 
study of the requirements of the customer or 
user, combined with fundamental knowledge 
of the kind of machinery involved, and repre- 
sents the technical solution of an economic 
problem; the design and specification of the 
components represent instructions to guide 
manufacture. 

For the combined task the term “ design ” 
is inadequate, and “engineering” better 
describes it. For it is no longer possible to 
conceive, at least in the case of concerns which 
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rely for their survival upon their engineering 
skill, that all the contributory activities can be 
provided solely in a drawing-office, and par- 
ticularly in the kind of blind alley drawing- 
office of which there are still, unhappily, not a 
few survivors. Design, in the sense of the 
preparation of drawings and specifications, 
involves a great deal of creative thinking on 
the drawing-board itself, but that thinking 
revolves around, or integrates, knowledge and 
experience gained from and constantly refreshed 
by other sources. It is not the purpose of this 
paper to discuss the process of engineering 
development from idea to finished design, but 
it is perhaps desirable to record the minjmum 
facilities which it demands. These, in the order 
of their application, are : 

(1) A research department which forms a 
reservoir of knowledge, collects new knowledge 
by new investigations, and converts it into a 
form which the design department can use. 

(2) A materials laboratory which advises on 
materials for new projects and (at a later stage) 
prepares material and process specifications, 
controls heat-treatment and other technical 
processes (machining excluded), and investigates 
failures. Such a department is often responsible 
for the inspection of incoming material. 

(3) A design department (drawing-office is 
too narrow aterm). On the desks and drawing- 
boards of this department all the other work of 
research and development finally converges 
and is converted into drawings and specifications. 

(4) An experimental department in which 
new products are built and tested (with scientific 
testing procedures, and the analysis of results, 
under the control of the research staff). 

(5) The inspection department, which super- 
vises all inspection outside the province of the 
materials laboratory. It is proper that inspec- 
tion should be the responsibility of the engineer- 
ing manager and not of the production manager. 
The engineering manager is responsible for the 
performance of the product and for the specifica- 
tions which are necessary to secure that per- 
formance. Not every variable can have toler- 
ances assigned to it, and many tolerances may 
concern reasonable quality rather than func- 
tional necessity. In the exercise of discretion 
or the granting of concessions the engineering 
manager must be the final arbiter. 

In a concern which practises or aims to 
practise simplification, all these departments 
play an essential part. The larger volume of 
production of each component demands increas- 
ing attention to detail in order to achieve 
reproducibility and reliability at minimum 
cost, and this can only be done by co-ordinating 
research and experiment with detail design. 

Co-ordination implies management, and in 
the skeleton of an engineering department, as 
indicated above, there is a significant change 
from the earlier view of an individualist chief 
engineer or chief designer, towards the more 
objective and analytical approach suggested 
by the term “ engineering manager.” It does 
not and cannot replace creative thinking, but 
aims to supplement it by greater attention to 
detail and by a greater degree of specialisation 
within the engineering department as a whole. 

The fact that the engineering manager’s 
responsibilities are rapidly becoming more 
complex is something of which top-management 
must take note. And nothing could be more 
dangerous to the future of engineering progress 
than the belief that simplification, by reducing 
the number of components with which a factory 
has to deal, reduces the number of technicians 
required. If the economies resulting from 
attention to detail are to be achieved, more and 
better technicians will be needed. 

Included in this growing detail work may be 
mentioned the attention that must be given to 
‘bought out ’’ components. What has been 
said in preceding paragraphs applies principally 
to components of domestic manufacture ; but 
in the evolution of design, increasing regard 
must be paid to the promoting of simplification 
on the part of suppliers. The manufacturer 
of the proprietary product stands in the relation 
of user to his suppliers and, without his active 
participation, simplification and standardisa- 
tion by his suppliers cannot develop. When this 
has been achieved, it requires additional work 
and vigilance in order that those standards 
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may be embodied in new designs. Staff 
employed on such work can often secure savirigs 
which, if aimed at in production, would entail 
heavy capital expenditure. And many needless 
varieties of small component are probably 
in current production which could have been 
avoided had more thought been brought to 
bear at the design stage. But thought means 
time, and most drawing-offices are asked to 
work too quickly, with inadequate staff. 


CONDITIONS FOR THE CREATION OF NEW 
Propvucts 


There can be few, if any, manufacturers who 
would object to securing the same turnover 
with fewer varieties of product, each produced 
in larger volume. The problem is not so much 
to sell the idea of simplification as to achieve it. 
This is possible only as the outcome of a long- 
term policy, accompanied by intensive investiga- 
tions of a kind which, in particular cases, may 
not previously have been carried out. 

For in any current range of varieties of a 
complex product, it is probable that, although 
a few marginal varieties in small and unprofit- 
able demand may exist, deletion of any of the 
remainder might leave a gap, embarrassing 
to the sales department, in the range offered. 
It may also be that the equipment employed in 
their production cannot conveniently be trans- 
ferred to the others. In these circumstances, 
simplification will demand a recasting of the 
whole range, in order to cover the market 
requirements with fewer varieties of greater 
versatility, and this may in turn demand new 
design conceptions, the development of new 
products, and a long-range programme for their 
introduction. 

It has already been said that a good new 
product is a technical solution to an economic 
problem. The conditions to be satisfied by 
such a solution are most complex. It must 
perform a useful and desired technical function ; 
it must. be technically sound; it must be 
capable of manufacture with existing or 
obtainable facilities, and the first cost and 
running and maintenance costs must be accept- 
able to the purchaser (i.e., they must be 
justified by results). The attempt to forecast 
the demand for the product is complicated 
by the uncertain relationship between the 
effect of volume on price and the effect of 
price on the sales potential. It is for these 
reasons that each manufacturer tends to confine 
himself to a special market, of which he acquires 
a detailed knowledge. 

The new product, in short, is the result of 
an idea which synthesises the facts of the tech- 
nical, production and market situations. This 
is seen most clearly in the development of the 
small business with a single dominant head (or 
partners who think as one). These businesses 
usually start with a knowledge of how to manu- 
facture some kind of product, and, as know- 
ledge of the market for it extends, the pro- 
gressive head of such a business sees new ideas 
for new products, and the business grows 
rapidly. 

It is well known how many once-famous firms 
have ceased to exist, whilst the failure of many 
smaller firms after a promising start is epito- 
mised in the North Country saying “‘ Clogs to 
clogs in three generations.” The superficial 
reason is that bad management supervenes, i.e., 
that the organisation could not carry on after 
the old man died. The inner reason is failure 
to continue to create new ideas which combined 
the three basic skills upon which a manufac- 
turing business depends—skill in design, skill 
in manufacture, and skill in appraising the needs 
of the market. 

Some analysts of the art and technique of 
management have here applied the theory of 
division of labour to a case to which it does not 
apply. It is easy to say that these three factors 
of design, production and sales having been 
identified, they can be treated as three special- 
ised ‘‘ functions ’” and shown on an organisation 
chart by three neat rectangles joined by a line 
above them to indicate direction and co-ordina- 
tion by a general manager. With the original 
founder of a business at its head, this works 
splendidly ; he tells his three specialists what 
to do, and they do it. But his original idea 
in each case represents a unified conception, 
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and by dividing it up in the form of instructions 
to his specialists he automatically int egrates 
their work. 

But if the founder be replaced by a successor 
with less knowledge of the business and Jeg 
inventive initiative, from whence are : }ye ideas 
to come? Each idea must have . design 
production and selling quantum within i¢ 
and to synthesise those factors, when the 
background and inclinations of the specialists 
who must contribute them are differcut, ig no 
easy task. The process of specialisation, involy. 
ing the division of labour, cannot be reversed 
to produce the synthesis of ideas. The 
theoretical answer to the problem of co-ording. 
tion is the committee; but a comnmittes ig 
ineffective without a good chairman. 

To synthesise an idea for a produc’ is eyen 
more difficult, in fact vastly more difficult, than 
to synthesise an administrative idea for which 
committees usually exist. The product ideg 
is basically technical, and only the designer can 
bring into play the raw materials of engineering 
knowledge and skill which are combined by 
imagination into an idea. The process of 
selecting, examining, and rejecting possible 
combinations, which precedes the emergence of 
the final idea, must, however, be controlled by 
converting each idea into economic terms, of 
value to the user and of production cost, and 
this must be done within the brain which 
generates the technical idea. The initiative 
of the one-man business therefore passes to 
the engineering department of its developed 
organisation. ; 

This initiative can operate effectively only 
in the presence of full ‘understanding by the 
engineering department of the sales and pro. 
duction problems. It cannot flourish in an 
isolated drawing-office. This understanding 
is more than knowledge ; it cannot be gained 
by a study of the statistics produced by market 
research alone, but must be supplemented by 
personal contact. Whoever designs a product 
must know the business. 

These statements again will seem obvious 
and trite to those who know how successful 
businesses are run; but failures are not 
unknown, and the probable reason is that the 
technical answers, however good they may have 
been in a purely technical sense, have failed to 
satisfy the economic conditions. The respons- 
ibility rests in these cases with top-manage- 
ment, through its failure either to create a 
balanced engineering organisation, or to achieve 
a stable and profitable product policy, or both. 


THe Controt oF Line oF Propucts 


It would seem elementary that the line of 
products of any company should be kept under 
constant review by top-management, but 
observers have reported that this is by no 
means always done. More often, it comes up 
for direct consideration either when the com- 
petitive situation begins to look serious, or 
when production finds itself embarrassed by 
the slow but cumulative introduction of new 
lines of product. Either case is symptomatic 
of lack of balanced counsels in determining 
product policy ; the former can happen when 
@ company relies on low-cost production to 
such an extent that it becomes technically 
out of date, and the latter when an undis- 
criminating sales attitude tries to invade every 
market without regard to the ultimate effect 
on production. 

There are two kinds of product control. One 
is the historical method of cost analysis, by 
which the returns from different lines of product 
are compared. When an unprofitable line is 
thus shown up, its future can be considered ; 
but many reasons may, nevertheless, combine 
to make it difficult to discontinue it. The other 
is to provide for closer study before a new 
product is created. This study comes under 
two headings: (a) what the customer wants, 
and (b) what the manufacturer can offer. 

A company making a variety of products, 
each in large volume, commonly finds its 
customers asking for small but troublesome 
deviations from the “standard” form. It is 
easy but unfair to describe the customors as 
unreasonable people ; each customer probably 
has good reasons for his request at the time 
when he makes it, and only in exceptional 
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cireumst ances will he ask for changes if he can 
obtain the regular product more quickly and 

ly. The root of the trouble in such cases 
jie With the manufacturer fur not trying hard 
gough 10 analyse the current demands, and 
19 foreso? the probable future requirements, of 
his customers. 

But these are largely technical problems. 
Whilst the picture must be completed by sales 
¢atistics, the analysis of customers’ demands 
sa technical problem, requiring direct contact 
of technicians with customers. The facts 
hich must enter into the development of 
implified products cannot be conveyed by 

s, unless those reports are prepared by 
technical representatives, and even then they 
yill probably need to be supplemented by 
yerbal reports to, and discussion with, the 
gineering department. If “technical repre- 
gntative’’ is only another name for a sales- 
man, working within a watertight sales depart- 
ment, this intimate exchange of ideas is 
inhibited. 

The effect of a “special”? on production is 
not seen at the time when the order is booked ; 
the effect is slow and cumulative, and does not 
appear until the damage has been done. But 
further disturbance of production can be 
expected, and on a temporarily larger scale, 
if a new line of simplified products is to be 
introduced. Hence the production depart- 
ments are equally vitally interested in the 
future line of products, and should be brought 
in for consultation not when new designs are 
isued for planning, but in the earliest stage of 
formation of the ideas for the new products. 
Production planning becomes an increasingly 
long-range problem as volume increases and 
tooling and plant lay-out become more closely 
tailored to the product. 

Control of line of products, or product policy, 
therefore, requires continuous and joint study 
and planning by the engineering, production 
and marketing executives, working in close 
harmony. 


Propuct DEVELOPMENT AND PrRopuct Con- 
TROL AS SUBJECTS IN EDUCATION FOR 
MANAGEMENT 


If it is true that there is scope for a great 
deal of simplification in engineering products 
(and when the whole range of engineering pro- 
duets is considered there seems little doubt 
about it); if it is true that the first condition 
for the achievement of this is wiser product 
policy on the part of top-management, and if it 
is also true that the implementation of this 
policy rests on engineering resources which 
must, ia turn, be authorised and encouraged 
by top-management, then the inescapable con- 
clusion is that better products can come only 
from better management. This applies to all 
types of engineering products, whether suitable 
for simplification or not. And by “ better” 
is meent not solely higher absolute technical 
efficiency, but also better value for money. 

The question of management is much dis- 
cussed by engineers. Our own Institution took 
the lead in this many years ago, when Section C 
was introduced into the syllabus. It is also 
discussed by engineers from the promptings 
of their daily experiences (and by independent 
observers) on the qualifications required for 
the management of an engineering concern. 
Thus, in a paper on ‘“‘ Education for Manage- 
ment,” Mr. James Wilson, Principal, Birming- 
ham Central Technical College, offered this 
comment : 

“The typical product of our full technical 
courses frequently fails when he is set a manage- 
ment task ; that is a view commonly expressed 
by industry. It may be that his shortcomings 
have contributed to the displacement of the 
technical man in the higher ranks of manage- 
ment by the accountant. the salesman, and the 
lawyer, and frequently by persons having no 
professional qualifications for the responsibility 
of management—with a consequent tendency 
to top-heavy, centralised administrative struc- 
tures. In the engineering industry I suggest 
that this is undesirable and that the tendency, 
where it exists, should be corrected.” 

The steps to be taken to correct this tendency 
are not, however, to be provided solely by in- 
cluding the subject of management in courses of 
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engineering ‘training. This would involve the 
assumption that at some future date the 
managers of all engineering firms will be chosen 
from the ranks of engineers. This is unlikely 
to happen ; but what is more probable is that 
an increasing number of managers will have 
some professional qualifications for manage- 
ment, based in part on courses of training in 
the subject. It is to those courses of training 
not designed for engineers that attention should 
be paid. 

The present trend in studies in the art of 
management, as shown by publications and 
discussions on the subject, is to elaborate the 
administrative machinery of organisation and 

ent; the vital and creative spark 
from which a new business springs and flourishes 
and by which an established business must be 
constantly refreshed receives scant attention, 
This vital spark is product development. Engi- 
neering students find product development in 
their management syllabus, but those who 
enter management courses through other 
avenues appear to escape it. 

Those who, with a knowledge of many top- 
managements, find amongst them subjects 
for this criticism, seldom base their criticism 
on the fact that the person in whom tope 
management is focused—be he called managing 
director or general manager—is not an engineer. 
When the criticism is justified, it is usually 
found that the general manager, say, was 
formerly a specialist executive and that he 
approaches his wider responsibilities from his 
earlier and narrower specialist viewpoint. This 
could happen to an engineer, a lawyer, an 
accountant, or a salesman, although there may 
be differences in the relative degrees of 
probability. 

But as engineering concerns tend to increase 
in size and to have more clearly defined and 
more highly specialised organisations, the 
opportunities of top-line executives for acquir- 
ing all-round knowledge of a business diminish. 
Further, the increasing complexity of day-to- 
day management tends to mask, or at least to 
leave less time for, the stimulus of the business 
through product development. 

It is therefore necessary to infuse into those 
courses of training for management not designed 
for engineers an appreciation of the problems 
of product policy. For this purpose it is not 
necessary to include a course of lectures in the 
technical aspects of engineering; but it is 
necessary to inculcate an understanding of 
how engineers work and how design is done. 
It is probable that only engineers can explain 
this, and engineers, for the sake of their indus- 
tries, if not for themselves, will have to do more 
work in the field of public relations. Our own 
Institution might well take the lead in this, 
as it has done in other aspects of education. 


Top-MANAGEMENT’S PROBLEM IN PrRopuctT 
ConTROL 


The first part of this problem has already 
been touched upon. It involves the apprecia- 
tion of the engineering task and the resources 
that must be brought to bear upon it. The 
foundation is provided by what may be called 
the “‘resources for detail,” represented by 
competent unit designers, research and experi- 
ment to furnish the background data, and 
metallurgical and other technical staff to devise, 
specify and control the technical operations. 

But these resources must be given, from time 
to time, a focal point, an idea which they at 
once refine and develop, and these idess can 
be generated only in creative engineering minds. 
The ability to conceive ideas is not the exclusive 
prerogative of engineers, or of a small section 
of the profession ; but even within the purely 
technical field the items within the repertoire 
of engineering knowledge offer, in their innumer- 
able possible combinations, scope for embarrass- 
ing fecundity. But commercially profitable 
ideas, by their essential economic content, are 
less easy to come by, and require far more judg- 
ment, developed by experience and criticism. 
This discipline is provided by the harsh facts 
of the production and market situation. The 
development of engineers themselves {is some- 
thing for which top-management must assume 
some responsibility, by providing opportunities 
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by which they may acquire the all-round view. 

But it must, at the same time, be admitted 
that no one can know everything ; the engineer 
cannot know all the problems and the resources 
of his produetion and sales colleagues. It is 
therefore increasingly important that he should 
know the essentials. These are not conveyed 
by inter-departmental memoranda, but by 
informal discussions in the proper atmosphere. 
The problem is one of human relationships, 
and its solution rests with the managing director 
or general manager, first in his selection and 
then in his handling of his team of specialists. 

For, although the ultimate objective of all 
of them is the good of the concern, they may 
have different opinions on the way in which it 
is to be achieved. These spring both from what 
is expected from each department, in the 
nerrow view, and from the differences in tem- 
perament which make men better fitted for 
one job than for another. The natural tendency 
of the engineer designer is to improve, which 
means to alter, and the new idea often has a 
greater and perhaps disproportionate attraction 
to its author than to others. The production 
manager resists change, naturally and properly 
enough ; when change is necessary, he expects 
it to be introduced only after careful planning. 
The sales manager, if his task is only selling, 
tends to identify himself with his customers, 
to magnify the virtues of competitive products 
and to press for any new or modified products 
that will increase his order book. 

In order to reconcile these views, the first 
step is to replace “ sales ” by “‘ marketing ” in 
the top-line organisation. For “ marketing” 
implies an analytical approach to what the 
market as a whole requires, whereas “ sales ” 
carries with it the idea of the approach to the 
individual customer. It has its place, but only 
after the product has been designed and the 
marketing policy determined. 

The design-production-marketing team can 
now find a commoa problem, and can work 
together towards a common solution. The 
problem is to find the fewest varieties of product 
that can be regularly sold in quantities sufficient 
to keep the factory busy. Having defined this 
policy, it is top-management’s job to keep 
attention constantly focused upon it. It is 
easier for some kinds of product than for 
others. If the number of varieties is compara- 
tively small, fewer major decisions are required, 
but each increases in significance and the whole 
future of the concern may rest upon the excel- 
lence in the brood commercial sense of one or 
two designs. Conversely, when the number of 
varieties is large, the problem of control 
becomes greater and the task of simplification, 
or of developing rationalised construction, 
becomes more intricate and the design problem 
takes on a new complexion. Finally, there 
comes up for consideration at top-management 
level the policy to be pursued in fostering 
simplification as it might, with suitable 
co-operation, be developed by suppliers. This 
involves an added discipline and care for detail 
during design. 

In terms of formal organisation charts there 
is no generel solution to the problem of echiev- 
ing all these results. Only the ultimate objec- 
tive can be stated; to define the product 
policy ; to place responsibility for its achieve- 
ment upon the engineers, and to give them both 
the stimulus and the materials with which to 
work. And if product policy is to aim at 
simplification, the by-product will be of even 
greater value—a rising curve of the engineering 
and production skill upon which our future 
depends. 


——— 


Ministry or Works’ Disptays.—The Ministry of 
Works’ display of prestressed concrete, which has 
been on view in Glasgow Building Centre, 425, 
Sauchiehall Street, since last September, can now be 
seen at the London Building Centre, Conduit 
Street. The Codes of Practice display has been 
shown in London for the same period and is now on 
show at the Glasgow Building Centre. The Ministry’s 
‘“* Modern Site Organisation ” exhibition, which was 
seen at the Building Trades Exhibition (Olympia) 
last November, goes to Birmingham this month. 
It will be at the Central Technical College, Suffolk 
Street, Birmingham, from February 24th to March 
2nd inclusive. 
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Metallurgical Topics 


Alloys of Magnesium and the Rare 
Earth Metals 

TxeE work of Haughton and Prytherch estab- 
lished the fact that the addition of cerium to 
magnesium, either alone or in the presence of 
other alloying elements, had a pronounced 
effect in enhancing the strength of the material 
and particularly its resistance to creep at high 
temperatures. To achieve the best properties 
in this respect cerium would appear to be indis- 
pensable. Though a third metal is usually 
included in the composition, binary magnesium- 
cerium alloys have also been used. A group 
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Curves numbered as follows: (1) Didymium ; (2) Cerium- 

free Mischmetall ; (3) Praseodymium - Lanthanum ; 

(4) Mischmetall ; (5) Cerium ; (6) Lanthanum. 

Fic. 1—Tensile Strength of Alloys of Magnesium with 
3 per cent of Rare Earth Metal as a Function of 
Temperature. Alloys Sand-Cast, Heat-Treated and 
Aged. 

of Dowmetal casting alloys containing up to 

10 per cent of cerium has been introduced in 

America. They show outstanding mechanical 

strength at temperatures above 300 deg. Cent. 

and are claimed to be superior in this respect 
to “Y” alloy or similar aluminium alloys. 

The cerium in these alloys is usually added 

in the form of mischmetall, which contains 

the rare earth elements in about the same pro- 
portions as they occur in monazite sand. 

Mellor and Ridley have compared the creep 

characteristics at 200 deg. Cent. of magnesium 

alloys prepared from pure cerium and from 
mischmetall. They concluded that although 
both groups showed creep resistance of the 
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Curves numbered as in Fig. 1. 

Fic. 2—Tensile Strength of Alloys of Magnesium with 
6 per cent of Rare Earth Metal as a Function of 
Temperature. Alloys Sand-Cast, Heat-Treated and 
Aged. 

same order the results with mischmetall were 

more consistent and the alloys rather stronger. 

This suggests that the major effect was being 

produced by an element other than cerium, but 

no comprehensive study of the effect of the 
various component elements of mischmetall 
has yet been made, mainly because of the diffi- 
culty of obtaining the rare earth metals 
separately. 

An investigation recently carried out by 

T. E. Leontis* of the Dow Chemical Company, 





* T. E. Leontis: American Institute of Mining and 
Metallurgical Engineers,“ Metals Transactions,” Vol. 185, 
page 968, Journal of Metals, December, 1949. 





on ‘“‘ The Properties of Sand Cast Magnesium- 
Rare-Earth-Metal Alloys,” was designed to 
determine which of the elements present in 
mischmetall contributes the greatest effect in 
developing high strength and high resistance 
to creep at elevated temperatures. The rare 
earth metals or metallic mixtures used in the 
investigation are given in Table I. The alloys, 
containing 0 to 6 per cent of rare carth ele- 
ments, were tested in the cast, heat-treated 
and aged conditions. The heat-treatment 
consisted of heating at 576 deg. Cent. for 
twenty-four hours and cooling in air. (The 


less than 2 to 2} per cent of the alloy; 
elements. In general elongation ecreaged 
with increasing strength. All the allo: 3 except 
magnesium-lanthanum showed a cert:.i degree 
of age hardening, magnesium-didymi:..1 show. 
ing the greatest ageing effect. foll wed by 
cerium-free mischmetall. Some typic:! valye 
of the mechanical properties are <iven jy 
Table IT and are also illustrated in Figs, | 
and 2. 

In creep resistance at 205 deg. Con. all the 
cerium group of the rare-earth elemeni» except 
lanthanum produced a marked impr:)vemen; 


TaBLe I—Composition of the Alloying Metals 

















Ra Fa aaa ay | es a 
Total rare | 
earth metals, Cerium, | Neodymium, Praseodymium, | Lantianum, 
per cent per cent | per cent per cent per cent 

Mischmetall ... ...| 97-8 50-6 18-2 | a? 22-6 
Cerium -free misch- 94°5 | 0-2 35-2 | 12-2 0 
Didymium EES 89-8 0-8 72-3 7:9 } 4-8 
Cerium sees, ee 94-8 92-2 | 0-9 0-3 i-4 
Praseodymium ... ... 95-2 0-8 2-9 65-6 25-9 
Lanthanum ie. wel 96-5 0-5 0-7 0-2 95°] 

The figures for lanthanum include the lesser cerium-earth metals also. Only percentages of the rare eart | metals 


are given above ; the complete analysis showed that the remainder might consist of various amounts of iron and 
silicon, and smaller amounts of Cr, Al, Mg, Mn, Cu, nitrides and carbides. 


Taste IIl—Tensile Properties of the Sand-Cast Alloys of Magnesium with the Cerium-Earth Metals 
(from Tables given by Leontis) 























————— — essence eneprecensce ERE CURSES ~— — — - — — 
| } 
Alloy of Total rare As cast Heat-treated H.T. and aged 
magnesium and | earth metal |————, je] - —_—_ —___ 
ie? Ss | £E Ys TS E Ys TS E 
Dawe’ | 2-60 | 5-0 | 94 | 5-0 | 5-3 1-2 | 9-0 | 7-9 | 14-2 | 3-7 
ve ce 3-85 6-2 9-8 3-0 6:3 10-6 4:2 9-2 12-9 2-2 
Cori P saan | 3-00 | 4:2 7-7 | 3-1 4:5 9-0 7-0 6-7 10-4 | 22 
oe ed 5-74 =| 5-8 7-7 | 1:3 | 5-8 9-7 | 40 | 8&1 11-3 | 1 
| | 
2-85 | 4-0 6-9 | 1-7 4:7 8-3 5-0 5-4 8:7 7 
Mtechmetall | 16-33 | 58 | 74 | 0-5 | 6-2 75 | 2-0 | 7-6 96 | 10 
aia | 2-60 | 40 | 6 | 1-9 | 4« | s2}] 3-7 | 68 | 89 | 165 
ce: [RO ff Oe | ST OF Oe} tee 12 | 68 | 8-0 | 05 
j | i 
| 
2-47 | 3-6 6-3 | 2-0 3-5 | 6-9 3-2 3-6 6-8 | 3-2 
Lanthenam | 850 | 44] 67 | 10 | 4-6 6-7 | 2-0 | 4-6 6-7 | 17 














YS = Yield Strength ; TS=Tensile Strength in Tons per Square Inch ; E =: Elongation per cent on 2in 


Taste I1l—Comparison of the Properties of the Rare Barth Metal and Other Alloys of Magnesium 
in the Sand-Cast, Heat-Treated and Aged Condition 








Creep limits (100 hours) at 205 


























| Tensile propertiesat | Tensile properties at 
room temperature | 205 deg. Cent. deg. Cent. 
Composition of alloy 1 _—— 
| | | 0-1 per cent/0-2 per cent)0-5 per cent 
vs | ts | E vs | & E creep total | — total 
| | | extension | extension | extension 
Mg+6-33 per cent} 7-6 | 91 | 1:0 | 66 | 83 | 2-0 4:8 43 |) 83 
mischmetall | | 
Mg+5-74 per cent] 8-1 | 11-3 1-5 7-5 | 10-8 4-5 6-0 4-6 6-9 
cerium-free _ misch- 
metall 
Mg+6-03 per cent 9-2 11-5 | 0-5 8-6 | 12-4 3-2 6-6 5-0 | 7-6 
didymium | 
Mg+6 per cent zinc+| 10-7 | 17-6 | 4-9 | 6-7 | 8-1 | 21-5 1-8 1-9 | 2-7 
l per cent zirconium | 
Mg+9 per cent alumi-| 10-3 17-9 2-0 | 4-9 7-5 | 36-0 0-4 _ | _ 
nium+2 per cent | | 
zinc+0-2 per cent | 
manganese 
Mg+6 per cent alumi- 7:6 17-9 | 7-0 5-4 7-8 a 0-6 0-8 1-1 
nium+3 per cent | | | 
zinc+0-2 per cent ; | | 
manganese | ain 














YS= Yield Strength ; TS=Tensile Strength in Tons per Square Inch ; E= Elongation per cent on 2in 


magnesium-didymium alloys, which showed a in the range of composition 0 to 2 per cent. 
lower eutectic temperature, were heated at In the range 3 to 6 per cent the alloys may 
525 deg. Cent.) ing was carried out by be listed in the same order with respect to 
heating at 205 deg. Cent. for sixteen hours. creep resistance at 205 deg. Cent., as was given 
There were marked differences in the degree above for their relative tensile properties 
to which the strength of magnesium was (Fig. 3). At lower temperatures some of the 
increased by the various rare earth metals curves cross one another. 

investigated. The highest properties were To illustrate the range of properties that 
obtained by the addition of didymium, whereas can be produced the results of tensile and 
the lowest properties were found in the mag- creep tests on three rare earth metal alloys 
nesium-lanthanum alloys. Intermediate be- are compared with those of three commercial 
tween these were the alloys containing cerium- casting alloys in Table III. The superiority 
free mischmetall, praseodymium and lantha- of the rare earth metal alloys is clearly domon- 
num, mischmetall, and cerium in that order strated and also the differences between them. 
of decreasing properties for alloys with 3 to At 205 deg. Cent., for example, the strength 
6 per cent total rare earth elements. Among of the magnesium-didymium alloys is 20 to 
these four types there was, however, little 50 per cent higher than that of the alloys made 
difference in strength in compositions with frommischmetall. At 250 deg. to 300 deg. Cent. 
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the relative superiority of the magnesium- 
didymium alloys is still greater. The advan- 

of some of the alloys of magnesium high 
in did; mium but low in lanthanum over those 
made ‘rom mischmetall, especially in certain 
temperature ranges, may be sufficient to lead, 
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Curves numbered as in Fig. 1. 

Fic. 3—Limiting Stress for 0-1 per cent Creep Exten- 
sion in 100 Hours at 205 deg. Cent. Alloys Contain- 
ing 0 to 7 per cent of Rare Earth Metal were in the 
Sand-Cast, Heat-Treated and Aged Condition. 


at some future date, to their commercial 
application; but this development must 
necessarily be delayed by the exceptional 
difficulties in the separation of the approxi- 
mately pure metals and their high cost. 


Fatigue Limits of Chromium-Plated 


Steels 


Ir is well-known that electrodeposited coat- 
ings of some metals on steel may reduce the 
fatigue limit of the basis metal, and a certain 
amount of work has been done with the object 
of defining the conditions of deposition and 
subsequent treatment designed to minimise 
this detrimental effect. There is no general 
solution of the problem; the effects are dif- 
ferent with different metals and each metal 
must be studied separately. 

The failure of certain chromium-plated 
aircraft components has led the U.S. Bureau 
of Standards to undertake an investigation of 
the’effect of chromium-plating on the endurance 
limit of two commonly used constructional 
steels in the normalised ard in the hardened 
and tempered conditions.1_ The steels used 
were @ chromium-vanadium steel and three 
samples of chromium-molybdenum steel, 
typical analyses of which are given below: — 


CrMo Steel CrV Steel 

Carbon, — eae Rete ae 0-30 

— Re Er se 0-25 

ena 0-55 0-61 

0-01 0-04 

horus 0-03 0-03 

Faeporas 1-05 1-01 
Molybdenum 0-20 — 

Vanadium .. - 0-22 

Approximate: hardness (Vv. D.H. t) 

ormaili 180 a 

Hardened and ‘tempered | eae 380 330 


Some results are indicated graphically in 
Fig. 1. Chromium-plating reduced the endu- 
rance limits of both normalised and hardened 
and tempered steels, as shown in the diagram. 
The reduction was greater for the hardened 
and tempered than for the normalised steel, 
and the full reduction was usually produced 
by a deposit less than 0-00lin thick. The 
endurance limit for steels of a given hardness 
decreased with increasing temperature of the 
plating bath. Baking the plated steel at tem- 
peratures up to 350 deg. Cent. reduced the 
endurance limit still further ; but the endurance 
limit of specimens heated for one hour at 
440 deg. Cent. was considerably higher than that 
of the “as plated ”’ steel (Fig. 2). This treat- 
ment, however, did not restore the endurance 
limit of the hardened and tempered steel to 
that of the unplated steel. 

The cause of the damaging effect of chro- 
mium deposition on the fatigue strength of the 
underlying steel was discussed at some length. 
Three possible explanations were considered :— 
(!) Hydrogen Embrittlement—The plating 
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efficiency of chromium is low ; large quantities 
of hydrogen are formed at the cathode and the 
chromium deposit has been found to contain 


128 times its volume of hydrogen.* The fact 
that 95 per cent of this is removed at 450 deg. 
Cent. suggests that the improvement in 
the endurance limit in specimens heated at 
440 deg. Cent. may be due to the expulsion of 
hydrogen. On the other hand, specimens 
heated at 200 deg. Cent., a treatment whereby 
half the hydrogen would have been removed, 
had in some cases only 50 per cent of the 
endurance limit of the unheated specimens. 
It was therefore difficult to see how the results 
could be attributed directly to hydrogen 
embrittlement. 

(2) Cracks in the Chromium Deposit at which 
Strese Concentrations Occur.—Under the micro- 
scope chromium deposits show a network of 
fine cracks. The number of cracks in a given 
area’ increases and the cracks tend to grow 
wider as the chromium is heated. The presence 
of cracks might explain the low endurance limit 
of specimens plated at 55 dg. and 70 deg. 
Cent., but there were no cracks in the deposit 
formed at 85 deg. Cent. and specimens plated 
at this temperature had the lowest endurance 
of all. Moreover, fatigue damage in chromium- 
plated steel specimens starts below the surface 
and does not appear to be associated with the 
cracks developed during plating. 

(3) The Presence of Residual Stresses.—It is 
well established that residual stresses in a 
metal will influence its endurance limit. The 
increased endurance limits obtained by shot- 
peening of steel springs are the result of com- 
pression stresses in the surface of the metal. 
Conversely, residual tensile stresses in the 
surface layers would have the effect of lowering 
the endurance limit. Brenner, Burkhead and 
Jennings’ reported that the residual tensile stres- 
ses in steel chromium-plated to a thickness of 
8 x 10~in increased from approximately 7 tons 
per square inch for a bath: at a tempera- 
ture of 50 deg. Cent. to about 28 tons per 
square inch for ste>! chromium-plated from a 
bath at 85 deg. Cent. The endurance lim't ofa 
specimen plated at 55 deg. Cent. was higher 
than that of a specimen plated from a bath 
at 85 deg. Cent. This was to be expected if 
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the internal stress increased with temperature 
of plating bath in accordance with Brenner’s 
findings. The formation of cracks is usually 
attributed to rupture of the deposit as a result 
of high tensile stresses. The presence of cracks 
would therefore indicate at least partial relief 
of residual stresses. Specimens with the 
largest number of cracks per unit area would 
be expected to have the lowest internal stress, 
and the internal stress would be greater as 
the number of cracks decreased, i.e., as the 
plating temperature increased. 

In explanation of the effect on endurance 
limits of reheating the plated specimens, the 
author, after recalling that Hidnert* had 
shown that electrolytic chromium, when heated 
‘to 500 deg. Cent., decreased in length to the 





241 





extent of 1-1 p2r cent, described some experi- 
ments of his own, in which stress measurements 
on chromium-plated tubes showed that heating 
at 100 dg. to 300 deg. Cent. tended to contract 
the chromium. The underlying steel, by resist- 
ing the contraction, produced increased ten- 
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sile stress in the chromium and so further 
reduced the endurance limit. After heating at 
400 dog. to 440 deg. Cent., the stresses were 
low red, a fact attributed to some permanent 
deformation having taken place at this tem- 
perature. The increase in endurance limit of 
a plated specimen after this treatment was 
accordingly explained by partial. relief of 
internal stress in the chromium deposit. 
OTHER RELEVANT INVESTIGATIONS 
There are some discrepancies between the 
results of Brenner, Burkhead and Jennings*, 
and those of Hume-Rothery and Wyllie,‘ 
which were also quoted. While Brenner found 
the highest stress in deposits made in a bath 
at 85 deg. Cent., Hume-Rothery, working at 
about ten times the current density, found that 
internal stress was at a maximum in chromium 
of random orientation deposited at 50 deg. 
Cent. and decreased with rise of temperature 
to a minimum in a deposit showing preferred 
orientation from a bath at 75 deg. Cent. 
Hume-Rothery and Wyllie’s figures, 30 tons 
per square inch at 50 deg. and 8 tons per 
square inch at 85 deg., were almost the reverse 
of those reported by Brenner, Burkhead and 
Jennings. To explain this discrepancy it may 
be necessary to consider the origin of . the 
stresses and their depend nce on the crystalline 
structure of the deposit. In this connection 
the work of Goldschmidt® will have to be 
taken into account. In his opinion occlusion 
of hydrogen in the cathode was chiefly respons- 
ible for the variation in lattice spacing and dis- 
tortion observed. He found that initially the 
lattice of the steel base was expanded and that 
of the chromium contracted. Reversal of the 
sign of the strain followed transit of hydrogen, 
previously occluded in the steel, through the 
chromium layer. Heating at 150 deg. Cent. 
accelerates the emission of hydrogen from the 
steel and so increases the stress in the chromium 
deposit, an effect in agreement with the observed 


.fall in endurance limit. 


It thus seems possible that the explanation 
of the facts, put forward by the author of this 
paper, in terms of internal stress alone, may 
need further elaboration before they have a 
general application. Nevertheless, the data 
contained in the paper convey an important 
warning to the effect that in the use of chromium 
plated steel for constructional purposes some 
allowance must be made for a considerable 
reduction in fatigue limit. 
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SIMPLIFICATION AND MANAGEMENT 

No engineer, save, perhaps, those concerned 
directly with production, really likes the 
principle of “ simplification,’”’ discussed last 
Friday at the Institution of Mechanical 
Engineers, and defined recently by the 
Lemon Committee as “the process of 
reducing the number of types of products 
made (or called for) within a definite range.” 
It is not only salesmen who object to it. 
It is necessarily almost anathema to the 
research department, which is perpetually 
anxious to introduce new products and new 
methods and always optimistically sure of 
commercial success. Designers do not like 
it. As General Cranford pointed out in the 
discussion, 
his salt wants to design his own thing and 
make it different from everybody else’s.”’ 
Even in the production shop, nuisance 
though it may prove to be, it is the odd special 
job that attracts the interest of the more 
active minds, from that of the works manager 
down to those of foremen, skilled hands and 
staff, who have to make, erect and test it. 
Yet, if a firm is to be prosperous, simplifica- 
tion there must be in some degree. No 


“every designer who is worth. 
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manufacturing firm ever accepted all the 
orders it was offered. In that sense simpli- 
fication is as old as manufacturing industry. 
Last Friday, at the Institution, it seemed 
to us that there was some divorce between 
the content of Dr. Merritt’s paper and the 
discussion of it. For many of those who 
contributed discussed an aspect of the sub- 
ject different from that with which the paper 
dealt. The author was concerned to study 
the repercussions on managements and 
managerial methods of the adoption of 
simplification. But some contributors to 
the discussion seemed more concerned to 
“sell” simplification. It is, of course, 
true that simplification has not yet been 
“sold” as completely in this country as 
it has been in America ; and that in encourag- 
ing its further adoption those who spoke of 
its advantages were doing useful service. 
Yet we hope that in this country the prin- 
ciple will not be pressed too far. For there is 
a danger—a danger felt far less by Ameri- 
cans than ourselves—that, as a consequence 
of too drastic simplification customers may 
be driven into the hands of competitors, 
and for British manufacturers, making for 
export, that means into the hands of com- 
petitors abroad. Moreover, there are plenty 
of purposes for which machinery is used 
which demand divergence from conven- 
tional construction and which cannot be 
properly served by the more standardised 
articles that simplification creates. In a 
reference to diesel locomotives for under- 
ground use, Mr. Metcalf, of the National 
Coal Board, remarked, for example, that it 
was not in the interests of any manufacturer 
to design a special diesel for this purpose 
because the quantities were not great. In 
consequence, they took the nearest standard 
diesel which did not necessarily fit the very 
stringent requirements. But in what is 
made in this country to-day there is plenty 
of scope to get rid of specifications that 
differ only in so minor a degree that to 
concentrate upon only one thing out of a 
range, eliminating the remainder, will hinder 
nobody. Even so, it is still desirable that 
elimination should be carried out with care. 
It is altogether too glib to suggest that 
because some 60 per cent of the items in a 
catalogue account for only 5 per cent of the 
sales the whole 60 per cent can be elimi- 
nated advantageously at a stroke. There 
is no doubt of the scope for simplification. 
But amongst that 60 per cent there may be 
found some products recently introduced 
which are destined to prove in the future 
really profitable for increased production. 
All new products, after all, are “‘odd” 
products to begin with. Moreover, in 
technical matters, if not in politics, it is the 
active individualistic minority, eager for 
novel designs, that is more likely to be 
right than the conventional majority, con- 
tent—though with some grumbles—to take 
at a lower price whatever it is offered. 
Simplification must not be allowed to 
breed stagnation and to prevent advance. 
But, like some of those who discussed 
the paper last Friday, we are diverging from 
the point. In this country the forces 
operating against carrying the principles 
of simplification too far are probably so 
strong that fears of mal-consequences need 
not, we think, be taken very seriously. 
Rather is the boot upon the other foot. 
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Unless haste is made while the sellers’ 
market lasts, a market favourable to the 
adoption by makers and users alike of 
simplification, the opportunity to effect jt 
may be lost. Though it is engineers who 
appreciate more fully its productive advan. 
tages, it is the job of managers rather than 
engineers to introduce it. Nor is that job 
easy. For, in a sense, every depart:ent jg 
likely to oppose a management that ai‘ empts 
simplification. It must be manaement 
that listens to their arguments and weighs 
up their force. It is management st: nding 
above its more specialised and more jarrow 
departments that must eventually choose, 
on the basis of these arguments, what is to 
be and what is not to be manufactured. 
It is management, broadly educated and 
broadly experienced that must enforce its 
decisions, however unpopular they may prove 
to be. And despite any unpopularity that 
may be generated it is, too, demanded of 
management that it shall in the end generate 
the enthusiasm of all in carrying out its 
decisions. There is little room now in highly 
productive industry, and under the highly 
competitive conditions likely soon to develop, 
for managements content to jog along 
and to find by trial and error (mostly expen. 
sive error) what should and can be made and 
sold at a profit. Managements need to study 
markets and productive processes and con- 
sciously and for calculated reasons choose 
what to manufacture and how to manufacture 
it. 
THE GROWTH OF AIR TRAVEL 


So long has air travel been the humble 
Cinderella of transport systems that one 
reads with something of a shock the official 
news that during the year ending July 30th 
last the number of travellers, from foreign 
countries, coming by air to and from the 
U.S.A. actually exceeded (by 20 per cent 
in one direction and 12 per cent in the 
other) the number coming and _ going 
by sea. Of the large total of 1,968,000, no 
less than 1,058,000 preferred the air route. 
These are arresting figures, and although it 
may no doubt be pointed out that this state 
of affairs relates only to America, it has to 
be remembered. on the other hand, that 
America is the country where the individual 
has the greatest freedom of action, and that 
the figures cited may well indicate what the 
traveller would prefer if only he had a free 
choice. Moreover, it is not a little remark- 
able that, some few years ago, so good a 
judge as Dr. E. P. Warner had estimated 
that the trans-Atlantic portion of this 
traffic would rise in the post-war years to 
600 passengers a day each way, or, say, 
half a million air passengers a year. 
Already the figure for frontier crossing is 
twice as great. 

Can this rate of growth continue ? Much 
must depend on organisation and finance. 
1 we turn to that very air-minded country, 
Australia, for a lead, we find that whereas 
in the year 1938 the ratio of air passengers to 
total population was 1 in 60, it had increased 
to 1 in 6 by 1948—a tenfold increase in ten 
years. (An equal gain, at a lower level, was 
seen in the U.S.A., from 1 in 100 to lin 
10.) Australia has, it is true, an almost 
ideal climate for air travel, and the fare for 
a typical route such as Melbourne to Sydney 
is very attractive—about twice as attractive 
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ys those we are accustomed to. But the 
yorrect charge to make for air transport is 
a highly vexed question—heavy annual 
deficits have been incurred and in many 
cases are still being made. Nevertheless 
it. is cncouraging that although air trans- 

rt in 1949 was in the main run at 
a loss, those losses were not so high, nor 
so widespread, as in the previous year, 
and this improvement seems likely to 
extend into the current year. The natural 
tendency to seek higher economy by the 
simple process of flying airliners at their 
economic cruising speeds is sometimes 
regarded as fulfilled when the speed selected 
corresponds to that of minimum drag, for 
the mechanical energy to be supplied for any 
given journey is then at a minimum. The 
question is not really capable, however, of 
quite so simple a solution. The receipts 
from fares depend as much on the distances 
flown in a given time as on the number of 
passengers carried, so if the speed of the air- 
liner can be put up without lowering its 
passenger carrying capacity, it will earn 
more money per day because there can be 
more flying. In some instances this favour- 
able result may more than cover the extra fuel 
costs due to the increased drag. Every case 
has to be considered on its merits and careful 
regard has to be paid to the individual charac- 
teristics of the aircraft proposed to be used, 
This cannot be an easy task, for all the factors 
concerned may not be adequately known ; 
and even when they are, an allowance hard 
to estimate has to be made for pending 
improvements in technical performance— 
such as the expected gain in turbine economy 
due to improvements in blading materials, 
leading to higher thermal efficiencies. Another 
and very practical factor to be taken into 
account is the effect of an increase in air 
speed in reducing the risk of having to 
off-load passengers to allow the carriage of 
extra fuel when adverse winds are suddenly 
forecast. Until the unpredictable day of the 
coming of nuclear fuel for aircraft, the higher 
the air speed the less important the influence 
of the wind. Increases in air speed seem to 
be generally popular, but whether higher 
flying will be so must depend on little-known 
factors concerning the meteorology of the 
upper atmosphere. Turbulence unrevealed 
by the normal cloud effect may be uncom- 
fortable, if not positively dangerous, 
especially at very high speeds. 

It. is a not uncommon experience of those 
planning extended tours to find that the 
fare by air is about equal to first-class surface 
travel when bed and board are taken into 
account. Almost always, however, State 
subsidies have to pay part of the cost in 
order to keep the airlines in being. A plea 
for changing this situation has lately been 
put forward by the Vice-Chairman of the 
United States Civil Aeronautics Board, who 
urges that a large increase in the number of 
passengers is the right target at which to 
aim. Since it is “‘ not fear, but fare, 
that keeps people out of the air’ passenger 
rates, it is argued, should be reduced by the 
introduction of air-coach services at attrac- 
tively low fares. Some attempts in this 
direction have, indeed, already been made, 
but whether such a plan is capable of wide 
application and can be relied upon to lead 
to an increase in the net revenue, has yet 
to be revealed. Another American aero- 
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nautical expert, Mr. T. P. Wright, has fore- 
cast that the passenger-miles flown by 
regular airline services may be expected to 
rise within the next five years to 15,000 
millions. If this increase is realised the 
present gross. revenue of the airlines would 
be doubled in amount. Although now, as 
always, the “ cut of the coat must suit the 
cloth,” it would seem that difficult finance 
should be less of an obstacle to the growth 
of air travel than the discovery of a State 
organisation that is really efficient, neither 
over-staffed nor too addicted to rigid control 
in details of management. 





Obituary 
A. P. NEWALL 


It is with deep regret that we record the 
death of Mr. Archibald Park Newall, which 
occurred on Saturday, February 18th, at 
Perryston, Ayr. He was well known through- 
out the engineering industry as the chairman 
of A. P. Newall and Co., Ltd., of Glasgow, 
makers of heat-treated bolts and nuts, which 
concern he founded on his twenty-first 
birthday. 

Archibald Park Newall was born in Glasgow 
on September 29, 1880, and was educated 
privately and at Barony School, Glasgow. 
Subsequently he served an apprenticeship 
with the Acme Steel and Foundry Company, 
Glasgow. Having completed his time with 
that company, Mr. Newall turned his atten- 
tion to the heat-treatment of steel, and in 
1901 started up in business on his own 
account, making the bolts and nuts in which 
his firm has specialised ever since. The 
research work undertaken by Mr. Newall 
in the earlier days of his business undoubtedly 
led to its rapid expansion, and to the regular 
contracts for his products which came from 
all sections of industry and from Government 
departments. To add to his experience, Mr. 
Newall travelled extensively, and became 
well acquainted with the larger bolt-making 
plants in Europe, Canada and the U.S.A. 

The development of the family firm owed 
much to Mr. Newall’s inventive faculty and 
mechanical genius, but throughout his career 
he revealed himself as a man of wide interests. 
He was a strong advocate of cleanliness and 
order in the shops, and he devoted a great 
deal of attention to works welfare schemes. 
Following a spell of ill-health a few years ago, 
Mr. Newall took up dairy farming, and at 
Perryston built and equipped a farm on 
modern lines. To the end, however, he 
retained an active interest in the affairs of 
the firm he so successfully established in his 
youth. Mr. Newall was a member of the 
Institution of Mechanical Engineers, the 
Tron and Steel Institute, the West of Scotland 
Tron and Steel Institute, and the American 
Society of Metals. He was also a Justice of 
the Peace. 





Letters to the Editor 
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PRODUCTIVITY IN BRITISH INDUSTRY 


Srr,—In his article in the current issue, Mr. 
White would appear to have overlooked the 
fact that the rate of Profits Tax on distributed 
profits was raised from 25 per cent to 30 per 
cent by the Profits Tax Act of November, 1949. 
This reinforces his argument regarding the net 
amount available to shareholders. 

CHARLES VINCENT 

Tuesley, Godalming, February 17th 





243 





MECHANICAL DRAUGHT COOLING 
TOWERS 


S1r,—I should like to call your attention to 
an error in an article entitled “‘ The Testing of 
Mechanical Draught Water Cooling Towers,” 
by J. Jackson, B.Sc., published in your issue 
dated February 3, 1950. 

On page 142, column 3, under the heading 
“Test Data,” sub-heading “‘ B,” ty is given 
as 72-35. 


Now, 
twe + tw 
to m= Te 
In this case 
to, =80°6 
ty = 65-1 
So 
yt StH one 


The position of the mistake is unfortunate, 
for it results in an appreciable error throughout 
the entire example. 

The correct value for ks under test con- 
ditions is 78-1 instead of 80-8 lb/hr ft® atm., 
and the corrected value corresponding to 
the specified water rate is 80-2 instead of 
83-1 lb/hr ft* atm. 

It can be shown that this corrected value of 
kgs would be required if the tower cooled 
117-4x 10% gallons water per hour from 
103-75 deg. Fah. to 75-35 deg. Fah. wher the 
aspirated wet bulb temperature was 58-1 deg. 
Fah. Thus the true efficiency in cooling is 
7:4 deg. Fah. instead of 6-4 deg. Fah. 

The above calculation does not support Mr. 
Jackson’s assumption that the factor f remains 
unchanged; f was found to be 1-01 when 
calculating k,s from the test figures and was 
0-98 in the above calculation. If f had been 
taken as 1-01, the following results would have 
been obtained for the adjusted performance 
temperatures :— 

tw,= 103-3 deg. Fah. tw, =74-9 deg. Fah. 

two =58-1 deg. Fah. 
whence k,s=82-5 instead of the required 
80-2 lb/hr ft? atm. 

Thus, in this case, assuming f to be constant 
would result in an error of 0-45 deg. Fah. in the 
recooled temperature or an error of 2-8 per cent 
in kgs. 

H. Cuizton, B.Sc. 

Wimbledon, February 14th. 





Str,—I should like to thank Mr. Chilton for 
having pointed out an arithmetical error in my 
article on “‘ The Testing of Mechanical Draught 
Water Cooling Towers.”” I cannot agree, how- 
ever, that his subsequent remarks invalidate 
the argument put forward in that article. 
Perhaps I did not make it clear that, for prac- 
tical reasons, the testing of water cooling towers 
cannot be carried out with any great accuracy. 
Consequently, errors arising from the assump- 
tion that the value of the factor f remains 
contant, such as Mr. Chilton has pointed out, 
are well within the experimental error of the 
test and can be neglected for all practical 
purposes: The advantage of the method pro- 
posed is that it is quick. The more laborious 
trial-and-error calculations might be more 
accurate, but I doubt whether the extra 
accuracy would be worth the labour. 

J. JACKSON 

London, February 21st. 





EPICYCLIC GEAR EFFICIENCIES 


Str,—In view of Mr. Wellbourn’s remark 
(page 213) about the last paragraph of my letter 
(page 90) on this subject, I have re-read it and 
confirm that it means, with Euclidean rigour, 
neither more nor less than it says. Mr. Well- 
bourn may have overlooked power loss in oil 
turbulence. 

W. A. Tuptin, D.Sc., M.I.Mech.E. 

Huddersfield, February 17th 





James Watt and the History of Steam Power. 
By Ivor B. Hart, Ph.D. New York: 
Henry Schuman, Inc. 1949. Price 
4 dollars. 

HERE is yet another book about James Watt : 

the subject seems inexhaustible. However, 

as the volume is intended primarily for 

American readers we concur that it is desir- 

able to set before them the true facts and 

omit the kettle-lid stories that have been too 
long current in the past, although regrettably 
the author reproduces the tale of Blasco de 

Garay towing a ship by steam power in 1543. 

On the whole, Dr. Hart has accomplished his 

task successfully, perhaps because he has the 

advantage of a British background. Very 
properly he opens with a conspectus of the 
state of science in Europe in the seventeenth 
century and the position of England with 
regard to harnessing steam power at the time 
when Watt came on the scene, but he hardly 
emphasises sufficiently the fact that water 
power was already exploited on a large scale 
by that time and that the Industrial Revolu- 
tion was already well on its way; what the 
steam engine did was to widen enormously 
the horizon, and speed up the tempo, of 
industrial development. While giving all 
credit to the academic experimenters, the 
author brings out the importance of the work 
of the practical men, particularly Thomas 
Newcomen, whose invention of the atmo- 
spheric engine was the point whence Watt 
set out to make his improvements. The next 
part of the volume is devoted to a careful 
documentation and presentation of the facts 
of Watt’s inventions and of his life. Some 
of the diagrams in the volume might have 
been bettered; many mistakes have been 
overlooked in the proof reading, such as 
describing our engineering institutions as 
** institutes.” 





































Deep Mining. By Jack Spatpine, A.R.S.M. 
London: Mining Publications, Ltd., 482, 
Salisbury House, London Wall, E.C.2. 
Price 40s. 

THE author is concerned with the special 
problems encountered when working at great 
depth in metalliferous mines. In several 
countries mines are now working at depths 
greater than 8000ft below surface, and in 
many of them plans are being carried out to 
extend working to depths of 10,000ft and 
even 12,000ft. Problems which present no 
special difficulty in shallower mines may 
become serious in deep mines. They are dis- 
cussed under three main heads : those arising 
from high rock pressure, from high rock tem- 
perature, and from depth itself. For ex- 
ample, winding has to be done in two or three 
stages from workings at the greater depths 
quoted. 

Quite rightly, the author devotes about 
half his book to ways and means of coping 
with high rock pressures. To tunnel and 
enter rock subject to stress exceeding 700 
tons per square foot (or 5 tons per square 
inch) requires a thorough understanding of 
what one is about. The author starts from 
first principles, with a description of the 
relative strains induced in a free cube of rock 
subject to vertical loading, within the elastic 
range. But this range is limited, and in deep 
mining the rocks are usually stressed beyond 
it. They are in a semi-plastic state in which 
strains are related to the duration as well as 
the intensity of stress. Hence seismic 
methods are preferred to small-scale tests 
when it is required to determine the elastic 
constants of rock at depth. 
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The behaviour of rock under the extra 
stresses induced around deep workings is then 
discussed, with regard to both development 
work and stoping. The subject of rockbursts, 
their occurrence and mitigation, is treated at 
some length. Numerous sketches are used to 
illustrate the author’s analysis of the stress 
distribution associated with various pheno- 
mena within his experience, and how it was 
influenced by such factors as geological 
weakness in the vicinity, and the system of 
working. 

The general principles to be followed in 
planning stope extraction are given. It is 
emphasised that the design and strict adher- 
ence to a good plan are more important in 
preventing rockbursts and other troubles 
than is the type of ground control adopted. 
A discussion follows of the characteristics of 
the various types of artificial support used 
for ground control, and how they can each 
be applied to best advantage to meet particu- 
lar requirements. The author shows how 
concrete, either precast or placed on site, can 
be used extensively for the support of wide 
excavations (with a useful reduction in the 
quantity of timber) and for the lining of 
shafts and tunnels. Where more flexible 
support is needed he recommends steel rings 
for lining tunnels and levels, and heavy steel 
beams for the roofs of large chambers, e.g., 
shaft winding stations. Further chapters 
describe practice in dealing with certain 
particularly difficult pieces of mining, and in 
coping with mine fires—one of the greatest 
dangers in deep mining. 

The problems involved and decisions to be 
made in planning deep winding installations 
are discussed in some detail. Summaries are 
given of the pros and cons of various methods 
of controlling electric winders, of cage and 
skip hoisting, and of winding lay-outs using 
either two or three shafts. No mention is 
made of the Koepe system of winding, which 
one would think deserved consideration here. 

Efficient ventilation is of prime importance 
in deep mining and is therefore treated at 
length in its many aspects. In its passage 
through the circuits of a deep mine the air is 
subject to variations of pressure and tem- 
perature, as well as velocity and humidity, 
which, the author suggests, can best be under- 
stood by means of indicator diagrams, com- 
parable with those used in the study of heat 
engines proper. ‘The physical character- 
istics of air are described and their inter- 
relations over the ranges of interest to mining 
engineers are made clear by a series of tables 
and charts, each showing two variables only. 
The basic equations by which the variables 
are related are evolved, and examples illus- 
trating their use are worked out. 

In order to apply this knowledge to pro- 
vide optimum working conditions some 
acquaintance is required with the physiology 
of the body in response to variations of 
atmospheric conditions and exertion. A 
chapter devoted to this subject also gives the 
symptoms and treatment of maladies caused 
by excessive heat. Ways and means of con- 
ditioning air and its use in improving the 
ventilation of a mine as the need arises are 
then discussed. Also the source and nature of 
resistance to airflow, and practical measures 
for its reduction are described. Lastly, 
particular attention is given to the danger of 
dust causing diseases of the lungs (pneumo- 
koniosis). Descriptions are given of the 
factors found to render dusts dangerous, of 
methods and instruments for surveying to 
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ascertain the degree of harmful con‘aming, 
tion, and means of protection and rodygj 
the dust hazard at source or by extraction or 
precipitation, or by sheer dilution. 

A final chapter and supplement give some 
sensible comment on management and 
human relations in the industry, wit!: special 
reference to the young entrant fre) from 
college. This is highly pertinent an! usefy} 
because in few other professions «re the 
contacts between staff and men so intimate 
and good relations so essential for s fety ag 
well as output. 

The book is written in a vigorous. direct 
style, which sustains that confidenc: in the 
author’s mastery of his subject whic! arises 
naturally from awareness of his experience 
gained in several of the major mine ‘ields of 
the world. It is written for graduates in 
mining and for practising mining engineers 
who may engage in deep mining. Of particu. 
lar interest are the author’s analyses of the 
redistribution of stresses induced in rock by 
deep mining operations, and of tlic tech. 
niques which have led to failure or success 
under certain circumstances within his own 
observation. He , however, of the 
large numbers of papers which have been 
published all over the world in the last 
twenty years on this subject, the theory 
of rock pressures in mines. As this appears 
to be the first textbook covering the subject, 
the addition of a short bibliography of such 
papers as he would recommend to students 
would have been the more welcome. The 
index is adequate and the glossary of terms 
is a useful beginning on a nomenclature for 
the subject. The book is well produced and 
profusely illustrated. 





The Factory. By Dr. (Ing.) G. SoHLEsINGER. 
London : Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, W.C.2. 
Price 70s. 

Tuts book by the late Dr. Georg Schlesinger, 
the well-known authority on machine tools 
and cutting tools, must be his most ambitious 
and comprehensive publication. In com- 
piling this latest work Dr. Schlesinger drew 
largely upon his many years of practical 
experience, mainly in Germany well before the 
last war, in laying down new factories and 
reorganising existing ones. The author says 
that the purpose of the book is to set down as 
an entirety the major problems of factory 
lay-out, equipment, performance, manage- 
ment, administration and economic control 
based on concrete examples as distinct from 
abstract reflection. The result is not an 
unqualified success. With an “ omnibus” 
publication of this class, based upon the 
experiences of one man extending over many 
years, it is almost inevitable that some of the 
material should be out of date and not repre- 
sentative of the best practice at the time of 
publication. 

Technical aspects are dealt’ with compe- 
tently and thoroughly without providing 
anything new, but administration and costing 
are not handled so successfully. Despite its 
large size and wide scope, there are serious 
omissions for a book of this type. For 
example, in many factories the problems of 
quality, output, productivity and cost are 
paramount and persistent, but these matters 
are not dealt with adequately by the author. 
An otherwise excellent chapter on quality 
makes no mention of quality control by 
statistical methods, but is confined to dimen- 
sional accuracy, the gauging of machined 
components and surface finish. Productivity 
and expense budgeting, both of which can 
have an important effect on cost, are not 
discussed. Out of the fifty factories with 
which Dr. Schlesinger was intimately con- 
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necte’ during fifty years of practical work 
he has selected as examples for his book ten 
factores With widely differing products. The 
ten fectories include a copper and brass mill, 
rile ‘sctory, electrical instrument factory, 
machine tool factory, motor-car factory, iron 
and steel, works, textile mill and an oil 
refinery. This is a formidable list not easily 
dealt with on an adequate scale in one 
volume. 

An excellent introduction is provided on 

materials handling for a wide range of pro- 
ducts, starting with the location of the factory 
for ease of raw material supplies and going 
through to the dispatch of finished products. 
There is, unfortunately, no mention of more 
recent improvements in work movement and 
storage by the use of stillages and power 
trucks. Labour, wage incentive schemes and 
rate fixing are dealt with adequately and 
clearly, but there is no mention of work 
simplification. Various wage incentive 
schemes are well described. The author 
refers to the “ speed ” rating of workers by 
time study engineers instead of the more 
correct “ speed and effort ”’ rating. A sug- 

tion that rate fixers should, wherever 
possible, study and rate operators of ‘‘ some- 
what better than average ability” for the 
purpose of fixing time allowances might not 
always be acceptable. 

Chapters on overhead charges and adminis- 
tration by economic control are incomplete, 
although detailed and thorough as far as they 
go. Tables show overhead expenses most 
carefully under many headings, but the 
figures fail to provide a clear picture, and it 
would be difficult with such information to 
take effective action to reduce costs. Refer- 
ence to standard costs and objective costs is 
completely absent. Expense budgeting is 
not explained, although the author does 
mention “‘ reducing the budget.” 

Where Dr. Schlesinger is dealing with 
machinability, tool life and coolants, cutting 
tools, jigs and fixtures, effective use of 
machine tools, maintenance of machine tools 
and gauging he is thoroughly at home and on 
frm ground. These chapters are good 
throughout and form the backbone of the 
book. There is up-to-date information on 
negative rake and positive rake tungsten 
carbide cutting tools and useful tables on 
working accuracies of good-quality machine 
tools. The author’s views on design for 
mass production are sound and should be 
read by all salesmen and product engineers 
who believe that in their particular enterprise 
endless product variety without regard to 
standardisation, interchangeability and de- 
signs to simplify production are the first 
essentials of their business. 

Whilst this book cannot take the place of 
specialised publications on the different 
aspects of factory management, it can be 
recommended to those wishing to gain an 
—— to factory matters on a broad 
SiS. 





Tandem Compound Locomotives. By P. M. 
KatLa-BisHorp. London: Kalla-Bishop 
Books, Temple Fortune Court, N.W.11. 
Price 5s. 6d. (7s. full-cloth bound.) 


THE purpose of this book is to present a 
historical account of the development of the 
tandem compound locomotive, and a study 
of its pages with numerous illustrations 
certainly conveys the impression that the 
author has attained his objective. To what 
extent the very considerable labour that 
has obviously been expended is worth- 
while is another matter, and may even be 
questioned, especially in view of the com- 
paratively few locomotives that have been 
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built in accordance with this system of 
compounding. Probably most students of 
steam locomotive engineering have some 
knowledge of the use made of tandem com- 
pounds by the Atchison, Topeka and Santa 
Fe Railroad of the United States, on which 
quite a number were at one time in service. 
Beyond these, however, all others built 
were for the most part purely experimental. 
Tandem compounds have, of course, been 
prominent in stationary engine practice, 
and engines having cylinders arranged in 
tandem have figured also in the marine 
sphere. In these cases the necessarily heavy 
reciprocating masses were not so objec- 
tionable as in the cases of locomotives, 
where they gave rise to the serious problem 
of balancing. Presumably it was for this 
reason tandem compounds were mostly 
used for heavy freight power. 

Considering this aspect of these compounds, 
it is worth recalling that Dean’s experiments 
at Swindon and “the Holmes experimental 
engine built at Cowlairs, had their cylinders 
between the frames, which would ease the 
balancing problem. 

The tandem compound, like the Vauclain 
superimposed cylinder arrangement, was 
developed to obtain more power than could 
be had with a two-cylinder compound, and 
though both attained this object, the 
serious difficulties due to indifferent counter- 
balancing together with other features men- 
tioned by the author when discussing the 
tandem cylinder system, ultimately proved 
their undoing. 

Whatever may be the defects of the tan- 
dem compound, it is clear that a large amount 
of attention has. been given to this particular 
design in the past, and anyone who desires 
to know what has been done cannot do better 
than read a very readable book on the sub- 
ject, with some interesting well-produced 
illustrations. 





SHORT NOTICES 


Portable Power Tools and Equipment. By 
G. Thornton Jones. London: Crosby Lock- 
wood and Son, Ltd., 39, Thurloe Street, S.W.7. 
Price 15s.—In view of the _ considerable 
extent to which portable power tools are now 
used in industry it is somewhat surprising that, 
other than manufacturers’ literature and descrip- 
tions in the technical Press, so little general 
information on their design, construction and 
use is available in textbooks. This book by 
Mr. Thornton Jones will fill a noticeable gap in 
technical literature, and will serve as a very 
useful guide, not only to students and appren- 
tices, but also to engineers concerned with the 
purchase, use and maintenance of portable tools. 
It is arranged in four ma‘n sections covering 
construction and design considerations; con- 
tractor’s equipment; general industrial and 
workshop equipment, and types of equipment, 
and it concludes with a useful appendix giving 
a table of a number of manufacturers and the 
portable power tools they make. The informa- 
tion given in the book is well supplemented by 
drawings and photographs, and it contains a 
comprehensive index. 


Factory Steam Plant. By G. E. H. Lewis, 
M.Inst.F., A.M.I.E.E. London: Sir Isaac 
Pitman and Sons, Ltd., 1949. Price 
25s.—Although the cost of providing steam 
for power and heat may not figure largely in 
the expenses of a manufacturing business, it 
may easily afford more scope for economy than 
any other process in the works, because the 
possibilities of waste are so numerous. The 
increase in the price of fuel during recent years 
has compelled more attention to be paid to the 
performance of steam plant and a number of 
books have appeared on the subject. The 
present volume is of an unpretentious nature, 
containing nothing that an ordinary boiler- 
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house mechanic could not understand. For the 
most part it consists of brief, illustrated descrip- 
tions of the various kinds of plant and appsratus 
available for the production, distribution and 
control of steam in a factory. Boilers, econo- 
misers, air heaters, mechanical stokers, pipe- 
work, steam traps, water softeners and measur- 
ing instruments are all considered in turn, with 
notes on their distinctive features. The illus- 
trations in general are those supplied by the 
manufacturers, and all but one out of the 
twenty-two in the chapter on steam traps 
represent the practice of a single firm. Little 
is said about combustion, but simple arith- 
metical computations of boiler efficiency, pipe 
losses, steam heating, &c., are exemplified, 
reliance being placed on approximate formule 
and curves rather than theory. The specific 
heat of air is always taken as 0-2, which is far 
too low to have any pretence of accuracy, and 
is the more unjustifiable since 0-24, or even 
0-241 is taken as the specific heat of flue gas. 
Also, the properties of saturated steam listed 
in an appendix are taken from old steam tables 
no longer recognised as very accurate, but this 
is not of any importance in view of the type of 
calculations. Throughout the book there is 
much sensible advice with to steam 
practice, the warning about the troubles that 
may arise from altering the conditions for which 
economisers were designed being as well justified 
as it is uncommon. Further, the caution that 
overdosage in a lime-and-soda water softener 
may be worse than doing no softening at all 
was worth giving, but it should have been 
supplemented by a description of the simple 
alkalinity tests by which the operation of such 
a plant may be checked at any time by an 
intelligent workman. 
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The Institution of Mechanical Engineers 


SIMPLIFICATION AND MANAGEMENT 
No. I 


GENERAL MEETING was held at the 
Institution of Mechanical Engineers last 
Friday, February 17, 1950. The Secretary 
read the list of retiring officers and Members 
of Council, and the Council’s nomination list. 
The President then announced that any cor- 


porate member could add a nomination if he- 


wished to do so. No further nominations 
having been made, he said that the list as 
read by the Secretary would goforward to the 
membership. The President then presented 
the prizes awarded for the session 1948-49. 

Lieut-Colonel D. S, Kennedy, D.S.O., a 
member of the Committee of Management of 
the Benevolent Fund, gave, at the invitation 
of the President, a short address on behalf of 
the Fund. The President said that the fund 
was something about which members of the 
Institution felt very deeply. They know how 
much the success of the management of the 
fund was due to Colonel Kennedy and the 
other members of the Benevolent Fund 
Committee, and to the Hon. Secretaries 
of the fund in the branches. It would be, he 
knew, the wish of the members present to 
express their thanks to Colonel Kennedy, 
and to couple with that their thanks to all 
those who worked for the fund. 

A paper entitled “‘ Simplification Creates 
New Problems for Top-Management,” by 
H. E. Merritt, M.B.E., D.Sc. (Eng.), was 
then discussed. An abstract from the paper 
appears on page 237 of this issue. 


DISCUSSION 


Sir Cyril Hurcomb (Chairman, British 
Transport Commission) opened the discus- 
sion. 

There were, he said, many kinds of engi- 
neering product in which simplification was 
hardly possible without the active co-opera- 
tion of the user. There, presumably, when 
different users of the same kind of product 
demanded features to their own specification, 
the manufacturer, after pressing his standard 
product as far as he could, had to accept 
special conditions rather than lose the order, 
and might come to reconcile himself to the 
view that this constant variation was 
unavoidable. Meanwhile, no doubt, every 
one of the users endorsed whole-heartedly 
the principles of standardisation and simpli- 
fication, with a mental and probably a prac- 
tical reservation that the design selected as 
the standard was to accord with his own 
specification. The manufacturer in turn 
imposed his special requirements on his 
suppliers, and those suppliers on their 
suppliers, and so the process continued. 
Although, therefore, the paper discussed 
what management ought to do once simpli- 
fication was possible, the first step was to 
make it possible. The first thing to be done 
was perhaps to organise the general body of 
users in each field, or a sufficient proportion 
of them, in order that they should reach agree- 
ment upon what they wanted, or, at any rate, 
upon what they would accept. The growth 
of large industrial undertakings could 
obviously assist this process, and was, in 
fact, doing so. The same was true of the 
British Transport Commission, which, like 
all the nationalised industries, he believed, 
endorsed the Lemon report. They could do, 
and in fact were doing, a good deal to 
promote standardisation and simplification. 
Even in the absence of a British standard 
(which was the business of the B.S.I.) a 
standard devised by a nationalised industry 





for its own urgent needs might well accelerate 
simplification and reduce unnecessary varia- 
tions with which manufacturers might other- 
wise be asked to comply. 

British Transport was in the interesting 
position of being both a very large user and 
a considerable manufacturer, employing 
thousands of people and many highly skilled 
engineers in the production of locomotives, 
railway rolling stock, bus chassis and bodies. 
With the long association of the Institution 
with locomotive engineering, many of its 
members would know that the future pro- 
duction of steam locomotives was to be 
limited to twelve standard types. Many 
components, of course, were common to 
different types, and each locomotive building 
centre would specialise on a limited number 
of these types. By contrast, the number of 
types now in service, as an inheritance of 
the past, was well over 400. Similarly, the 
London Transport Executive and the large 
constituent companies of the Road Passenger 
Executive had done good work in bringing 
about the interchangeability of bus bodies 
and chassis. For example, the “ R.T.3” 
body developed by London Transport would 
fit either of two makes of chassis, whilst all 
the components of the body were fully jigged, 
and components produced by different makers 
of the body were interchangeable. The effect 
had been a great acceleration of production, 
while maintenance and repair had also 
benefited. 

He was quite sure, and there was already 
evidence to show, that the kind of standard- 
isation which a large industry could effect 
might be of immense service to manufac- 
turers, and enable them to carry simplifica- 
tion of their production a great deal further. 
There need be no fear, he thought, that 
stagnation would result; on the contrary, 
by avoiding duplication of effort on parts 
which might otherwise be quite arbitrarily 
and uselessly varied, it might be possible 
to release engineering effort and skill which 
would make possible still further advance 
along the road of technical progress. 

Sir F. Ewart Smith, (Imperial Chemical 
Industries), said that the paper laid 
emphasis on the need for the analytic 
approach, and that was something which 
could not be said too often. If a com- 
parison was made between the industrial 
methods on the average in this country and 
the industrial methods of some other 
countries, whether on the other side of the 
Atlantic or in Europe, it would be seen, he 
thought, that there was urgent need in this 
country to stress the importance of the 
analytic approach in everything that we did, 
whether it was technical or managerial. The 
paper also emphasised the importance of 
overall management really understanding 
what was going on down the line, and seeing 
that the mechanism and the provision for 
efficient working existed. A new idea started 
in research, in all probability, and was put 
to the design side. The user had, or thought 
he had, requirements, and put them to the 
designer. The designer, it was to be hoped, 
was in a position to integrate those two, and, 
having done so, put the result to the fabrica- 
tion side. But it did not stop there, or, at 
least, it should not stop there, because the 
designer, in working out his designs, would 
have urgent queries to put to research, queries 
which should be, but sometimes were not, 
appreciated as being urgent by the research 
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side. Moreover, the fabricator would pro- 
bably have ideas to suggest for simplif ving 
or improving the design. The designer 
having integrated the whole of that acain, 
was in a position, or should be, to go back 
to the user and tell the user what he ought 
to have, in the light of the sum total of the 
knowledge within that diagram. That was 
intended to illustrate that in his view the 
key function—one had to pick one out —in 
engineering work in particular was the design 
function, and, if designs were to be rizht, 
and if production was to be right and 
economic, the designer—or more probably 
the group of people in the centre of the dia- 
gram—should have personal knowledge, j:di- 
vidually or collectively, of the research side, 
of the manufacturing side and of the user side. 
The commercial man in the organisation, of 
course, was probably the link with the ulti- 
mate user. It was not sufficiently appre- 
ciated, he thought, that in saying ‘“‘ design ” 
one should not mean just a draughtsman 
drawing lines in an office, uncared for by 
anybody, but a man or a collection of men 
who were the very best that could be obtained 
and trained in the very best way to have that 
appreciation of the whole field which was so 
necessary. He did not think that many 
organisations in this country had yet appre- 
ciated that with the inevitable growth of 
technical knowledge, and with the corre- 
sponding growth in specialisation which was 
thereby demanded, they must take far more 
careful and deliberate steps to see that the 
specialists were properly co-ordinated and 
welded together, It was necessary, he felt, 
deliberately to train two broad types of 
people. They would overlap, and some could 
do either function, but it was necessary to 
train both people who were extremely able 
and specialised in their own fields and people 
who could tie them together. The peak of 
the pyramid could be called “ technico- 
commercial’’ or ‘ top-management’”’ or 
“* general manager,’ depending on the condi- 
tions. It was pertinent to the paper to point 
out that, having got the various sides, proper 
steps must be taken to link them together. 
Finally, the author put his finger on what 
went with all this, and was essential for the 
economy of this country, namely, that there 
was need for many more well-trained engi- 
neers of all types and at all levels. The man 
who had had a scientific and technical train- 
ing, who had had developed in him the 
analytic approach, who had been moved 
around and given responsibilities while 
young and plastic, was the man who should 
ultimately come to the top, and who was then 
able, in a proper and effective manner, to 
co-ordinate the complex and very grave 
and serious problems which had to be faced 
not only technically, but managerially. 
Major-General J. 8. Crawford (Guy Motors) 
said there was only one justification for sim- 
plification, and that was that it led to prices 
coming down, and made it possible to sell 
one’s goods. If it was not possible to reduce 
costs by simplification, one had a very poor 
argument for cutting out unwanted lines of 
production. Sight was apt to be lost of the 
fact that it did not necessarily follow that 
the end product had to be simplified. It was 
possible to go a long way, and quickly, by 
dealing with the parts which went to make up 
the end product. Simplification was not a 
short-term problem, but one which would go 
on for a long time, because the existing 
equipment on the roads and on the rails and 
on the sea would continue to exist for a long 
time and have to be maintained, so that it 
was not possible to scrap existing designs, 
but one could start to simplify a great many 
parts where interchangeability was most 
important. In the motor industry they had 
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fully realised the importance of this, and they 
now had two technical committees investi- 
gating how far they could carry out imme- 
diate simplification and cut out unwanted 

s and assemblies. It was surprising to 
find how quickly it was possible to reduce 
the number of parts, such as headlights. 
He believed that they had now, by simpli- 
fication, got down from something like sixty- 
three headlights to about two. That would 
take some time to become 100 per cent 
standard on the road, but that was the 

ition. In the case of heavy commercial 
vehicles, they had now gone a long way 
towards getting standardisation in dimensions 
for chassis, With the ultimate possibility of 
being able to take a bus body off one chassis 
and put it on another, and it would just 
drop on. That was a long-term problem 
but they had gone a long way towards meet- 
ing it, and only the previous day they had a 
committee which approved the distance 
which they had gone. Sir Ewart Smith had 
mentioned the drawing-office. Personally, 
he was inclined to believe and would like to 
suggest that they ought to start propaganda 
in the drawing-office. Every designer who 
was worth his salt wanted to design his own 
thing and make it different from everybody 
else’s. He could not be a good designer 
unless he did, and so there was a danger of 
his getting out of control and altering design 
to suit his own ideas. If that were not con- 
trolled, it was going to cost money and it was 
going to stop simplification. 

Mr. H. G. Conway, M.A. (British Messier, 
Ltd.) remarked that there was an interesting 
example of batch production in the produc- 
tion in this country of the ordinary small 
motor hoe or cultivator. This was a type of 
product with which many firms in England 
had to deal; there were at present seven or 
eight different makers of this unit, producing 
them at about £60 each. The first question 
was how to get the number down to two or 
three. One method would be nationalisation, 
but he did not suppose that that would be 
worth it. Presumably, it would be necessary 
to wait until free enterprise and competition 
eliminated the dud ones and the fittest sur- 
vived, but that was in itself a No. 1 problem. 
When there was only two or three firms it 
would probably be possible to get the price 
down to £40 and stimulate a very much 
greater demand. Simplification in the 
author’s sense would then mean that the hoe 
would be produced with interchangeable 
cultivator parts on the one hand and power 
size on the other. This meant that the same 
basic unit could exist in three or four different 
forms with different attachments. 

The problem for top-management was 
therefore (a) to balance the quantities 
between each of the different final assemblies 
—a very real and a very difficult problem, 
because inevitably, on any work of this type 
which he had come across, there had always 
been large stocks of one item which could 
not be sold—and (6) to stop engineers and 
salesmen being too clever. Unless manage- 
ment was very careful, it would probably 
be found that too many special attachments 
would be designed and introduced, to produce 
a salesman’s paradise of different assemblies. 
It was, on the other hand, very important 
for sales p to allow that degree of 
variety which had just been mentioned, and 
allow the final product to exist in different 
forms by having different attachments and 
different types of finish. To reduce the 
number of headlights (to take an example 
which had been mentioned) down to two 
was going too far. 

Mr. D. B. Mirk (Urwick, Orr and Partners) 
declared that simplification, as defined in 
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the paper, was not only desirable within the 
more limited field of proprietary engineering 
products, where he.was sure that the need 
for it was appreciated, but was a vital 
necessity throughout the industries of this 
country if we were to increase productivity 
to the levels envisaged as necessary. There 
was a big problem of simplification involved 
not only in large organisations, but also in 
organisations of medium and even smaller 
size. The main difficulty to be found in 
many organisations to-day was to obtain 
the genuine acceptance of the necessity for 
simplification ; in other words, to get every 
executive not only to pay lip service to the 
idea, but to accept willingly a policy which 
was in the best interests of the organisation 
as a whole, even though it might not be 
quite in accord with his personal feelings. 

As he saw it, the problem in the engineering 
industry to-day was not a lack of technical 
skill or ability, but that industry tended to 
lack the necessary managerial ability to 
enable these technical developments to be 
employed on an economic basis. He would 
like to have the author’s view on that. There 
was a weakness which, unfortunately, was 
very prevalent in many managements to-day : 
the apparent inability to analyse their sales 
by product, to look at that analysis objec- 
tively, and finally to decide to eliminate 
products which did not justify attention. 
It was astonishing in how many cases one 
discovered, on analysing sales by products 
that a large proportion of the sales turnover 
was produced from a small proportion of the 
products. In such cases the opportunity 
for simplification, and for very rapid sim- 
plification, was great. 

The concept or what was called in the paper 
the “ product idea,’ was, he was convinced, 
the problem of top-management. The 
product idea must take into account in the 
first place what the market required, and, 
secondly, what the market was prepared to 
pay for its requirement. The third thing to 
take into account was whether it could be 
made by the organisation, and the fourth 
how the product concerned would fit in with 
the general manufacturing policy of the 
organisation. The fifth was what changes in 
manufacturing methods, machines and plant 
were required. How often were these things 
seriously considered at the beginning? The 
work involved the co-operation and collabora- 
tion of the technical engineering department, 
the production engineering department and 
the distribution department, using “ distri 
bution ” to cover marketing, selling, packing, 
transport, &c. It was the responsibility and 
function of the general manager or managing 
director to ensure that this co-operation and 
collaboration took place. A specification 
for the product, in very general terms, could 
and should then be made available, (i) 
indicating any specific requirements for 
appearance, performance, &c., and (ii) out- 
lining the manufacturing costs for the pro- 
duction of the product on the basis of a 
stipulated quantity likely to be required 
over a given period. Then the engineer came 
in. Such a specification should be handed to 
the technical engineer to design the product 
and meet the specification, in close collabora- 
tion with the production engineer. It was 
not always sufficiently well appreciated, in 
his experience, that the production problems 
must be considered almost in parallel with 
the technical problems at this stage. He 
was not entirely in agreement that the 
product idea was basically technical. It 
might have a strong commercial flavour 
and might be influenced by a number of 
factors which were not simply technical 
engineering factors. The specification for 
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the product was a problem for the general 
management, and the technical design of 
the product to meet the requirements of the 
specification was a problem for the engineer. 


(To be continued) 





Technical Reports 


The Aerodynamics of Porous Sheets. By G. I. 
Taylor, F.R.S. and R. M. Davies.. Reports and 
Memoranda No. 2237. His Majesty’s Stationery 
Office, London. Price 3s.—Measurements of the 
air resistance of perforated sheets, gauze arid some 
fabrics are described. The results are compared 
with theories which are based on an arbitrary 
assumption about the pressure on the down-wind 
side of the porous obstruction. These theories 
are not found to be in good agreement with 
observation. Good agreement with a theory. based 
on another assumption is found. Measuréments 
of the drag coefficients of flat circular sheets 
of porous material dropped as parachutes in air 
and in water give results which are in fair agreement 
with theoretical prediction. 





Air Resistance of a Flat Plate of Very Porous 
Material. By G. I. Taylor, F.R.S. Reports and 
Memoranda No. 2236. His Majesty’s Stationery 
Office, London. Price 1s.—The resistance which a 
sheet of porous material offers to the passage of 
air is usually described by a non-dimensional 
coefficient kK, such that 

Pi—Pe=K(hpu?) . . . . (1) 
where p, is the pressure on the windward side; p, 
that on the leeward side of the sheet, and u the 
mean wind velocity through it. If a plate of an 
extremely porous material were set up in a stream 
of wind of velocity U the wind would, in the limit 
when x->0, blow through the material without 
alteration so that u could be taken as identical 
with U. The drag coefficient Cp of the plate would 
then be identical with x, so that 
SEC gee. ce o @) 


K—>0 

When the material has a large enough resistance 
to slow down the air stream appreciably, U is not 
the same as u, and it is necessary to understand the 
whole flow system just as it is with a non-porous 
plate, before any theoretical estimate of the resist- 
ance can be found. Two ways of looking at the 
problem of the theoretical estimate of the resistance 
of a flat plate of very porous material are given. 
Both lead to the same results, but they appear at 
first sight to be so completely different in principle 
that both analyses are recorded. 





Forest Products Research Bulletin No. 23: 
** Flooring Softwoods.” D.S.I.R. London: His 
Majesty’s Stationery Office. Price 9d.—The 


behaviour of softwood flooring under light to 
moderately heavy pedestrian traffic is dealt with 
in this bulletin. Together with Bulletin No. 21, 
published in 1948 and dealing with hardwoods, it 
completes the analysis of the phenomena of surface 
wear and breakdown in flooring timbers in general. 
Surface wear of the timbers is explained in terms 
of their anatomical structure. 








Investigation on Granulated Blast-Furnace Slags 
for the Manufacture of Portland Blast-Furnace 
Cement. National Building Studies Technical 
Paper No. 3. Building Research Station, D.S.1.R., 
London: H.M.S.0. Price 9d.—The possibility 
of increasing the production of cement by making 
greater use of granulated blast-furnace slag for 
cement manufacture was investigated by the Build- 
ing Research Station during the period 1940-42. 
An account of the experimental procedure employed 
is given in this report. 

Large numbers of samples of granulated slags 
from different works were prepared, and these 
samples were ground and tested in conjunction with 
Portland cement clinker. The results of the tests 
showed that all of the slags tested had hydraulic 
value, and that this value was not greatly affected 
by the method of granulation used. The method 
of granulation did, however, make considerable 
difference to the weight of the slag per cubic foot, 
the water retained after draining, and the ease of 
grinding. Most of the experimental cements 
satisfied British Standard 146 for Portland blast- 
furnace cement. 

A large-scale application of the results did not 
become necessary during the war, but the subject is 
still of interest because of the economy in fuel 
obtained in blast-furnace cement production as 
compared with that of Portland cement. The 


paper provides basic information for any future 
developments, and also includes a discussion of the 
general theory of the formation of hydraulic glasses. 
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Sheffield - Wath 


Electrification Scheme 


RECENT visit, at the invitation of the 
Railway Executive, Eastern Region, gave 
us a welcome opportunity of seeing an inter- 
mediate stage in the work on the Manchester- 
Sheffield-Wath electrification scheme and the 
new Woodhead tunnel. The future rate of pro- 
gress of these closely associated schemes will 
evidently depend upon a number of factors, 
some of which are unpredictable, but the 
official estimate for the completion of 

the work is 1952-53. 

As an introduction to the two schemes, it 
should be appreciated that the Manchester- 
Sheffield line is one of the main communication 
routes between the North-West, the East Coast 


the Minister of rt gave approval for 
work on the scheme to be resumed. As indi- 
cated in the accompanying route diagram, the 
following lines are now being electrified, covering 
75 miles of route and a total of 330 miles of 
track :—(1) Manchester (London Road) to 
Sheffield (Rotherwood Sidings); (2) Penistone 
(Barnsley Junction) to Wath via Worsborough ; 
(3) Glossop branch; (4) Oldham, Ashton and 
Guide Bridge branch up to and _ including 
Ashton Moss Sidings; (5) Fairfield to Man- 
chester (Central) and Trafford Park Sidings ; 
(6) Ashburys to Ardwick Goods Yard and Mid- 
land Junction. 

For passenger trains the change-over points 
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and the Midlands. It carries a heavy flow of. 
mineral traffic from the South Yorkshire, 
Derbyshire and Nottinghamshire coalfields to 
the industrial areas of the North-West. In 
addition to a considerable volume of general 
freight traffic, there are passenger services con- 
necting Manchester, Sheffield, the Midlands 
and the South, and the East Coast ports and 
holiday resorts. Each week an average of 
ninety trains pass over the down line towards 
Manchester, while some eighty trains use the up 
line. 

The scheme for electrifying the whole of the 
railway from Manchester (London Road) to 
Sheffield (Rotherwood Sidings), together with 
the branches to Manchester (Central) via 
Fallowfield, Glossop and Wath was approved by 
the directors of the former L.N.E.R. in 1936. 
It was estimated that electrification would con- 
siderably increase the capacity of the main 
line, particularily through Woodhead tunnel, 
where an increase of 25 per cent in the number 
of trains operated was then anticipated. A 
fuel saving of 100,000 tons per annum is fore- 
cast as a result of the change over from steam 
working. An incidental advantage of electrifi- 
cation is that the rails in the 3-mile-long Wood- 
head tunnel are to have a longer life, 
in the absence of the abnormal atmospheric 
conditions caused by steam locomotives. 
Hitherto the life of the standard 965 Ib rails 
has been about three to three and a half years, 
compared with an average life of fifteen to 
seventeen years in the open, under normal traffic 
conditions. 

Preliminary work was well in hand when it 
had to be suspended at the outbreak of war in 
1939. Structures for carrying the overhead 


wires had been erected for some miles, work had 
been started on the new motive power depot 
at Darnall, and orders had been placed for the 
rolling stock, locomotives, substations equip- 
ment, cables and overhead line equipment. 

It was not until the late summer of 1947 that 
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from electric to steam traction and vice versa 
will be at Manchester (Central), Guide Bridge, 
Godley, Penistone and Sheffield (Victoria). 

Change-over points for freight trains will be 
at Trafford Park, Ashburys (Midland Junction), 
Ashton Moss, Guide Bridge, Mottram Yard, 
Sheffield (Bernard Road), Wath, Godley, 
Woodhouse (Rotherwood Sidings), Wombwell 
Main Junction. To facilitate the change-over 
process at Rotherwood Sidings, Wombwell 
Main and Wath, nests of double-ended sidings 
are to be laid down. 

It is proposed to introduce the scheme in four 
stages—as indicated in our diagram :—(1) 
Wath-Dunford section; (2) Dunford-Man- 
chester (London Road) section, including the 
Glossop branch and Reddish depot ; (3) Shef- 
field (Rotherwood Sidings) Barnsley Junction ; 
(4) Fairfield Junction-Manchester (Central). 


Power SupPLy AND SUBSTATIONS 

The primary supply to the substations will be 
delivered by the British Electricity Authority 
at 33kV to three of the traction substations at 
Gorton, Neepsend and Aldham Junction. 
These three points of supply will be inter- 
connected by cable routed alongside the track 
and normally carried on concrete posts. This 
cable also loops into the other traction sub- 
stations and by this means alternative supplies 
for traction purposes will be available at the sub- 
stations in the event of an interruption at one 
of the supply points. 

Each of the eleven traction substations will 
be equipped with 33kKV switchgear for = 
trolling the primary supply, ‘mercury 
rectifier equipments for converting the 33kV 
supply to 1500V d.c. for delivery to the over- 
head line conductors, d.c. switchgear, control 
and auxiliary apparatus. The total capacity of 
the converting plant installed at the sub- 
stations will be 47,500kW. 

The d.c. switchgear at the substations is to 
be supplemented by additional d.c. switchgear 
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installed in track sectioning cabins normally 
situated approximately halfway betweon two 
substations. The purpose of this d.c. s witch. 
gear at the substations and the track sec: ‘o 
cabins is to facilitate sectioning of the ovrhead 
line and to give protection in the event of g 
fault on the overhead line equipment or on the 
locomotives or trains. 

None of the substations nor track sect ioni 
cabins will be normally attended, but al! main 
items of equipment at the substations and 
track sectioning cabins are to be under rvrnote 
supervisory control from a single control »‘ ation 
situated at Penistone. The supervisory : quip. 
ment at Penistone control station will bo cop. 


nected to the various substations and ‘rack 
sectioning cabins by pilot wires and will «nable 
all switching and control operations io be 
carried out readily by one man; the super. 


visory control equipment will also provide for 
indication at Penistone of the loads and 
voltage. and the condition of the equipment 
at any substation. There will be an ext: nsive 
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ELECTRIFICATION 


system of telephones incorporated with the 
supervisory system connecting the control 
station with all points of importance on the 
electrified system. 

With particular reference to stage 1 of the 
scheme, the erection of the concrete cable posts 
is well advanced ; these posts will carry the 
telephone and pilot wires as well as the 33kV 
power cables. It is anticipated that the actual 
work of cable installation will start early in the 
spring. The main contractors for the sub- 
stations are Bruce Peebles and Co., Ltd., and 
for the cables W. T. Henley’s Telegraph Works 
Company, Ltd. 


OVERHEAD LINE EQUIPMENT 


The tracks will be electrified on the overhead 
line system at 1500V d.c., using equipment 
similar to that installed on the Manchester- 
Altrincham and Liverpool, Street-Shenfield 
electrifications. On all these routes the general 
conditions favour overhead line working. In 
passing it may be worth while to enumerate 
the main reasons for adopting this system. 
First, it enables higher voltages to be used with 
safety, resulting in improved efficiency in the 
distribution of power and a reduction in the 
number of substations required. Secondly, 
it is particularly suitable for locomotive opera- 
tion and for use in freight marshalling yards, 
since there are no discontinuities in current 
collection. Thirdly, there is no interference with 
the maintenance of the permanent way as 
compared with third and fourth-rail systems. 
Fourthly, the overhead line system is safe for 
staff who have to work on and about the tracks. 
Fifthly, it is the least susceptible of all systems 
to interference by weather conditions, particu- 
larly snow, floods and icing. Finally, a con- 
siderable saving is achieved in the amount of 
steel required. For each single-track mile 25 tons 
of steel and 8 tons of copper wire are needed. 
For the third-rail system 100 tons of steel and 
for the third and fourth rail systems 200 tons 
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of steel are required per single-track mile, but 
in neither case is any copper needed. 

The overhead line equipment for each track 
ig on the compound catenary system comprising 
a main catenary cable of hard-drawn stranded 
copper, ‘rom which is suspended by means of 
¢ solid copper dropper wires a hard-drawn 

stranded copper auxiliary catenary. From this, 
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current collector from one contact wire to the 
other. Overlap spans are also arranged at 
every substation and track sectioning cabin, 
thus providing feeding points, and also at 
sectioning points which may be required for 
traffic operation, to enable sections of the line 
to be isolated for repairs and maintenance. 

On sidings a simpler form of equipment is 





ELECTRIC LOCOMOTIVE AT GORTON WORKS, MANCHESTER 


in turn, is suspended a solid grooved cadmium- 
copper contact wire, with which the panto- 
graph current collector makes contact. 

The overhead wires are supported on steel 
bridge structures at a normal spacing of 210ft, 
which is reduced as necessary on curves. The 
siructures normally consist of two masts and a 
bridge member spanning all the tracks to be 
electrified. The masts are secured into con- 
erete foundations. At complicated junctions 
and large groups of sidings compound structures 


used consisting of a main catenary and contact 
wire directly suspended from it. At ‘each 
structure the overhead lines for each track are 
registered in position over the tracks by means 
of steady arms attached to insulators secured 
to the structure masts or to vertical brackets 
between each track attached to the structure 
bridge member. 

The return current to the substations is taken 
through the track rails and each rail joint is 
therefore provided with a stranded copper bond 





EMPLACING PRE-STRESSED BEAMS, 


with three or more masts.are used or, if space 
between tracks is not available for masts, the 
equipments are supported on cable head spans 
crossing all tracks and attached to tall steel 
masts on the outside of the tracks. 

At approximately every mile the equipments 
for the electrified tracks are anchored off on 
special anchor structures. Two of these struc- 
tures are provided at each end of a 200ft span 
to form an overlap span. where the overhead 
line equipments are arranged to overlap each 
other and provide a smooth transfer for the 





GILROYD LANE BRIDGE 


welded to the rail heads. Special bonding 
arrangements are made to enable the normal 
signal track circuits to be operated. 

Certain portions of the electrified tracks are 
subject to subsidence due to colliery workings. 
Special structures are provided here on which 
the bridge member can, after slackening the 
end clamps, be adjusted vertically with respect 
to the track level, to allow for subsidence. 

Before the outbreak of war in 1939 approxi- 
mately 30 per cent of the foundations and 15 per 
cent of the supporting structures were installed. 
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The contractor for the overhead line equipment 
is British Insulated Callender’s Cables, Ltd. 


LoOcoMOTIVES 


Motive power for the bulk of the electrifica- 
tion will be provided by eighty-five mixed-traffic 
electric locomotives, which will haul express 
and slow passenger trains, express and ordinary 
freight trains and mineral trains and perform 
banking and shunting duties. The local 
passenger services between Manchester (London 
Road),. Hadfield and Glossop, however, will 
be provided by eight three-coach multiple-unit 
electric trains, whereby the train mileage in 
these local services will be increased by some 
48,000 miles per annum. 

Two types of locomotive are being provided, 
the mechanical parts being built by the railway 
in their Gorton works and the electrical equip- 
ment by the Metropolitan-Vickers Electrical 
Company, Ltd. 

Fifty-eight of these locomotives are double- 
bogie, four-motor, four-axle (B,-B,) units, 
having a continuous rating of 1360 h.p. at 
56 m.p.h. and a one-hour rating of 1868 h.p. at 
45 m.p.h., a maximum starting tractive effort 
of 45,000 lb, a weight in working order of 
approximately 88 tons and a maximum speed 
of 65 m.p.h. The prototype locomotive of this 
type was completed at Doncaster in 1941 by 
the former L.N.E.R. and ran trials on the Man- 
chester-Altrincham line in 1941 and 1947. It 
has been running since September, 1947, in 
normal service on the Netherlands Railways. 
It is now hauling 400-500-ton imternational 
passenger trains and 1500-2000-ton mineral 
trains between Amsterdam and Maastricht and, 
after more than 200,000 miles operating experi- 
ence, is very popular with the Dutch staff. 
This experience has enabled improvements 
and refinements to be incorporated in the 
subsequent locomotives. We saw the first of 
these locomotives (illustrated herewith) at 
Gorton works, where the mechanical fitting has 
just been completed. Electrical installation 
work on this unit should be completed. by July 
of this year and subsequent production is 
scheduled at the rate of three per month. 

The remaining twenty-seven locomotives, the 
construction of which will follow, will be 
double-bogie, six-motor, six-axle (C,—C,) units 
having a continuous rating of 2298 h.p. at 
46 m.p.h. and a one-hour rating of 2490 h.p. at 
44-3 m.p.h., a maximum starting tractive effort 
of 45,000 Ib, weight in working order of approxi- 
mately 102 tons and a maximum speed of 
90 m.p.h. They will be fitted with a 300kW 
electrode boiler for train heating and will 
normally haul pessenger trains. 

The performance of the two types of loco- 
motive will be identical on the lower-speed 
combinations and both will handle the heaviest 
freight trains. All locomotives are being 
equipped for regenerative braking for control 
of trains on the long grades met on this 
section of line. 

Normally it is anticipated that the bulk of 
the regenerated power will be absorbed by 
trains working in the opposite direction. To 
limit the voltage rise and absorb the excess 
power, however, loading resistances will be 
installed at three of the substations, and will be 
under the control of volt-limiting relays. 
Similar relays with appropriate time delays 
will protect the train heating electrode boilers. 
All locomotives will be equipped with electro- 
pneumatic control gear and Westinghouse 
straight air brakes with facilities for the vacuum 
braking of passenger and freight trains. 

A section of the steam locomotive shops at 
Gorton has been laid out for the construction of 
these locomotives on a progressive system 
having three main stages: first, sub-assemblies 
of all the main mechanical parts; secondly, 
complete construction of the bogies; thirdly, 
erection of bodies and final assembly of bodies 
and bogies. While continuing normal repair 
work to steam locomotives, all departments in 
Gorton works are contributing to the con- 
struction of the electric locomotives, the 
majority of the work being dealt with in the 
iron and brass foundries, smithy, machine, 
erecting and boiler departments. The electrical 
equipment of all locomotives will be installed 
by the manufacturer at the Dukinfield factory 
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of British Railways, where the necessary 
alterations and repairs are now being carried 
out to make the building suitable. 


Mottrete-Unit Stock 


The multiple-unit stock is of the open saloon 
variety, having Westinghouse electro-pneu- 
matic brakes and Peters electro-pneumatic- 
ally operated doors. It will be identical with 
that provided for the Liverpool Street-Shenfield 
electrification except that first and third-class 
accommodation will be provided. The coaches 
are being built by the Metropolitan-Cammell 
Carriage and Wagon Company, Ltd., and the 
electrical equipments are being supplied and 
erected by the General Electric Company, Ltd. 

Each unit comprises a motor coach trailer 
and driving trailer. The electrical equipment 
on each motor coach comprises electro-pneu- 
matic control gear, auxiliary machines and four 
traction motors. Acceleration on the level will 
be 1-2 m.p.h. per second and the balancing 
speed approximately 63 m.p.h. Electric heaters 
will be provided under the seats. 


SIGNALLING WoRKS 
The main alterations which will be carried 
out in the signalling in conjunction with the 
electrification of the line are: first, the con- 
version of the existing d.c. track circuits to a.c.; 
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such as exists at present will be installed be- 
tween Dunford and Woodhead for emergency 
single-line working through the tunnel. 

Arrangements being made for locomotive 
interchange facilities at Wath and Wombwell 
will include new colour-light signalling with a.c. 
track circuits. The remote signals aad points 
at each place will be operated from miniature 
switches mounted on panels and electrically 
interlocked with the mechanical lever frames. 

The signalling alterations associated with the 
interchange facilities at Rotherwood were 
carried out during the war, when a new signal- 
box was provided at Rotherwood and a.c. 
track circuits and colour-light signals were 
installed at. Rotherwood and Orgreaves. 

Other works to be carried out include the 
signalling for the new electric locomotive sheds 
at Darnall and Reddish ; the provision of a new 
signal-box and colour-light signalling in con- 
nection with the widening of the line over 
the Wicker bridge at Sheffield ; the temporary 
signalling for the permanent way remodelling 
stages at Dunford and Woodhead and the loco- 
motive interchange facilities at Barnsley Junc- 
tion, Penistone, for stage 1 of the electrification. 
It will also be necessary to immunise the electro- 
pneumatic d.c. signalling equipment which is 
installed between Manchester and Newtonand at 





WOODHEAD TUNNEL, PILOT HEADING AT DUNFORD BRIDGE 


secondly, the moving out of the distant signals 
on the main lines to give increased braking 
distances and conversion of the signals to the 
colour-light system. In addition, various small 
resignalling schemes will be required. Finally, 
there will be the associated alterations to 
cabling and the overhead telegraph wiring. 

The conversion of the track circuits for a.c. 
working will be carried out partly by a contract, 
let before the war to the Siemens and General 
Electric Railway Signal Company, and partly 
by the Railway LExecutive’s own labour 
resources. The circuits will be condenser fed 
and fitted with impedance bonds, as necessary. 

Colour-light signals will be of the multi-unit 
kind, using 12V, 25W lamps. Where a distant 
signal will be carried below a stop signal, the 
stop signal will also be converted and the two 
signals combined in one colour light. In some 
instances it will be necessary to carry the new 
signals on the traction overhead line equipment 
structures, which will be specially designed to 
support the signals in cages suspended there- 
from. In some other cases independent signal 
gantries will be erected. 

In connection with the new Woodhead tunnel 
new signal-boxes will be constructed at Dunford 
and Woodhead and colour-light signalling 
installed at each place. Electric token working 


Elsecar Junction against stray traction current. 

Power supplies for the new signalling and 
track circuits will be taken from the traction 
substations and distributed throughout the 
area at 660V, stepped down to 110V at the 
various points of utilisation. 


MAINTENANCE DEPOTS 


A maintenance depot for the overhaul and 
inspection of the electric locomotives and 
multiple-unit trains is to be provided at 
Reddish, on the Central Branch near Levens- 
hulme Station. 

The main building will be 400ft long, pro- 
viding cover for four tracks with specially 
wide pits. Two tracks will be for inspection 
work and will be wired with overhead equip- 
ment. The other two tracks will be spanned 
by two 50-ton overhead travelling cranes. 
Workshops will be laid out next to the main 
building for the maintenance of air brake 
equipment, air door equipment, batteries and 
other apparatus, and there will be a machine 
shop, oil stores, general stores, smiths’ shop, 
pantograph shop and control equipment shop. 
Compressed air and 50V d.c. services will be 
provided for testing purposes at the side of each 
track under cover. A building will 
house offices, canteens and other staff facilities. 
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A good impression of the pro that 
been made with the many civil engincoring 
works associated with the scheme was gained 
from our trip on an inspection train whic!) left 
Sheffield (Victoria) at 9 a.m. and proceedad to 
Barnsley Junction with a short stop at Thurgo. 
land tunnel. From Barnsley Junction the train 
took us via West Silkstone Junction and on to 
the Worsborough Branch for a brief visit to 
Gilroyd Bridge. Crossing to ,the down line 
we proceeded to Dunford Bridge, whero a halt 
for luncheon was followed by a visit to tho works 
on the new Woodhead tunnel. Going on +o the 
Gorton works we had time for a short tour of the 
electric locomotive erection bays before onding 
our trip at Manchester (London Road). 


Crviu ENGINEERING Works 

Work on @ new single-line tunnel at ‘T!,urgo. 
land, 330 yards long, was started in November, 
1946, and brought into use on October 3, 1948, 
The original double-line tunnel did not allow 
sufficient headroom for overhead electrification 
equipment for two tracks. The old tunns! now 
carries the up line only, the track having been 
repositioned centrally to give sufficient head. 
room and lateral clearance for all requirements. 

A considerable number of masonry arch 
bridges over the railway did not give suflicient 
cléarance to. accommodate the overhead elec. 
trical equipment. This difficulty is being met 
in some instances by lowering the track, and in 
others by demolishing the arch and replacing it 
by a flat-deck type structure. Forty-four such 
overbridges are to be so altered or reconstructed, 
Of that number, twenty-two are reconstructions 
in prestressed concrete where it is essential to 
secure a reduced depth of construction which is 
the only means of securing the additional head- 
room over the tracks. 

Use is being made of a new design of pre- 
stressed concrete beam, embodying twisted 
untensioned high-strength wires as well as plain 
wires tensioned in the usual way, which is 
regarded as an innovation in bridge building. 

This method of prestressed concrete beam 
construction has already been used in two 
overbridge reconstructions on the Wors- 
borough Branch at two points near Barnsley, 
one at Gilroyd Lane (illustrated herewith, 
during reconstruction) and the other at Hound 
Hill, where the existing road levels at these 
places could not be raised. Considerable 
subsidence is snticipated (of the order of 
lft 6in), and the bridges have been designed so 
that the superstructures can be jacked up to 
new levels as required. At the top of each 
masonry @butment three pockets have been 
left for jacking purposes and the cased concrete 
steel jacking beams form a bearing for the 
bridge superstructure. 

An important consideration with this method 
of construction is that the line has not been 
obstructed during the erection of the new 
bridges. The only occasion when engineer 
possessions of the line was necessary was during 
the demolition of the original arch rings. 
Similar methods were employed in the replace- 
ment of a bridge on the main line near Penistone 
and at Hazlehead, where two road-over-rail 
bridges have been demolished. 


WoopHEAD TUNNEL 

The major civil engineering task in the 
scheme we are describing is, of course, the new 
double-line railway tunnel, 3 miles 3 chains 
long, between Woodhead and Dunford Bridge, 
on the main Manchester-Sheffield line. There 
were two main reasons for the decision made 
by the L.N.E.R. in 1947 to construct the new 
tunnel : first, the existing 100-year-old single- 
line tunnels were uneconomical to maintain ; 
secondly, overhead line electrification would 
have necessitated extensive modifications. 

A description of the new scheme, together 
with an illustration showing the pilot tunnel at 
the Woodhead entrance, appeared in our issue 
of January 20, 1950 (page 78). At Woodhead 
the penetration of the pilot heading is now about 
1550ft. Good progress has also been made 
at Dunford Bridge, where the pilot tunnel has 
been advanced some 800ft since the start of the 
work, towards the close of last year. Ono of 
the photographs reproduced on this page gives 
a general view of the entrance to the Dunford 
pilot tunnel, showing the ventilating air line. 
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Creal see Water System and 
Coal Wharf at Brighton ‘ B’ 
Power Station 


{ue new Brighton power station is situated 
on a spit of land which originally formed the 
south bank of the mouth of the River Adur. 
In common with small rivers discharging into 
strong tidal currents and littoral drift, the 
Adur was drawn out parallel to the sea-coast 
for @ considerable length and a relatively 
narrow sea bank formed. The stream was, 
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by utilising reinforced concrete siphons between 
the pumps and the conduit and by replacing 
two of the larger pump units by three smaller 
sets. 

All the conduits are of reinforced concrete 
box-section with the exception of the sea out- 
fall, which runs out on the foreshore to low 
water. This outfall conduit presents a diffi- 
cult constructional problem on the exposed 
Channel coast ; it is formed of large concrete 
pipes cast in mass concrete between sheet- 
piled walls. 

The works included in the circulating water 
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importance, for any variation in this move- 
ment will be reflected in the gear being cut. 
The presence of surface irregularities or undu- 
lations along the tooth flanks may, under 
certain conditions of tooth loading and speed, 
cause high local stress concentrations or exces- 
sive gear noise. 

Improvement in machine accuracy depends 
to a large extent on the provision of more 
convenient and sensitive methods of measure- 
ment and the electrical recording equipment to 
be described constitutes an important advance 
over the existing smoked-glass method. t 
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CIRCULATING WATER 


however, diverted back to near its original 
exit by the development of Shoreham Harbour 
and the residual lagoon blocked at both ends 
to form a canalised and sheltered dock basin. 
It is beside this basin and between it and the 
sea that the Brighton gasworks, ‘‘ A” power 
station, and now the very much larger “B” 
station, are situated, thus making use of the 
great advantages of sea transport of coal. 

Up to the present the canal has been utilised 
by colliers of 1500 tons but these are rather 
small units for the new station and the new 
wharf is in fact designed to take colliers of 
tonnages up to 4200. The wharf is about 2000ft 
long, of steel sheet-piled construction with 
welded walings and about 1000ft of this length 
has coal unloaders discharging directly into the 
coal store. A useful amount of layby is there- 
fore available as well. 

The station has peculiarly advantageous 
circulating water facili- 
ties. In addition to a 
pumped supply of cold 
sea water from the 
tidal Shoreham inner 
harbour an emergency 
supply, direct from the 
canal basin, is avail- 
able, the water being 
either returned to the 
sea or to the canal. The 
arrangement of con- 
duits for the new sta- 
tion can be seen in the 
plan reproduced above. 
Water from the pump- 
ing station just outside 
the Prince George Lock 
is led by a gravity con- 
duit to a junction 
between the canal in- 
take conduit and the 
station suction trench, 
so that any small 
excess or deficit of 
water from the supply 
pumps is passed into 
or made up from the 
canal automatically. 
After passing through 
the station the circulat- 
Ing water can be diverted 
by means of large electrically operated sluices 
to either the open sea or to the canal. 

_One of the disadvantages of pumping from 
tidal water is that the simple constant 

pump has a variable discharge with the rang- 
Ing of the tide, since in this case the pumps 
discharge into a gravity supply conduit. 
This problem has been overcome to some extent 
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CONDUITS AND COAL WHARF AT BRIGHTON “B* POWER STATION 


and wharf contract described above are now 
nearly 50 per cent complete. The contract is 
being carried out for the British Electricity 
Authority by Bierrum and Partners, Ltd., 
to the designs and under the supervision of the 
consulting engineers, Sir William Halcrow and 
Partners. 





Autographic Recording of 
Errors in Gear Hobbing 
Machine Tables* 


By C. TIMMS, M.Eng., M.I.Mech.E., M.I.P.E. 


For the production of high-speed helical 
as used, for example, in marine turbine 
drives, the hobbing machine still remains the 
accepted method of cutting, and the subse- 





Fic. 1—Arrangement of Measuring Equipment 


quent use of post-hobbing processes, such as 
shaving or lapping, in no way detracts from 
the need for a high standard of machine accu- 
racy. In this connection the accuracy of the 
machine table movement in relation to the 
rotation of the hob spindle is of primary 





* Communication from the National Physical Labora- 
tory. Abridged. 


Whilst the latter system of recording perodic 
errors is accurate and simple in operation a 
considerable amount of time is involved in 
both the measurement of the records and the 
subsequent analysis of the results obtained. 

In this investigation the machine table move- 
ment is linked to the rotation of the hob spindle 
by means of a friction drive and any variation 
in relative movement is amplified electrically 





FiG. 2— Measuring Head and Friction Drive 


and recorded autographically on chart paper. 
The chart recordings obtained provide a clear 
indication of the accuracy of the table drive 
during the period of examination. In addi- 
tion the effect of any adjustments to the 
machine which might be considered desirable 


“$ “The Measurement of Periodic Errors in Gear Hob- 
bing Machines,”’ Engineering, October 8, 1948 
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from a study of the initial test results can be 
readily observed. 


MeEasvuRING EQUIPMENT 


Photographs of the measuring equipment 
as set up on a small gear hobbing machine 


are reproduced in Figs. 1 and 2. The principal 
parts are :— 

(i) Measuring head mounted on an extension 
of the hob spindle. 

(ii) Friction disc drive. 

(iii) Pressure cylinder for providing the 
necessary contact pressure between the sur- 
faces of the two discs. 

(iv) Portable recording power unit. 


Measuring Head.—Fig. 3 shows a sectional 
view of the measuring head in which the 
rotation of shaft A is related to that of the 
hob spindle B by means of the lever C; any 
change in angular velocity between the two 
shafts is indicated by the electrical pick-up D. 

The pick-up consists of a variable air-gap 
inductance, of commercial design, and is 























Fic. 3— Arrangement of Measuring Head 


attached to the circular frame EZ, which rotates 
with the hob spindle. Shaft A, mounted in two 
precision ball bearings, carries at one end the 
small friction wheel F and at the other end 
the lever C. These s are assembled in 
the lower frame G, four adjusting screws H 
providing means of setting the friction wheel 
co-axially with the kob spindle. 

Fig. 3 also shows the general arrangement 
of the measuring coils of the pick-up. The 
free end of lever C contacts the armature J 
which is mounted on two pivot bearings, the 
lever movement being controlled by a light 
retaining spring K. In operation the contact 
pressure between the lever and armature is 
just sufficient to overcome the tension of the 
coil spring. The current is conducted from 
the pick-up to the recording power unit by 
means of slip-rings and brushes L. 

Friction Disc Drive.—The friction drive 
shown in Figs. 1 and 2 consists of two har- 
dened and ground steel discs, one of which is 





} Suitable unit obtainable from the Sigma Instrument 
Company, Ltd., Letchworth. 
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set concentric with the table axis and the other 
forming part of the measuring head. The 
diameter ratio of the discs should be a con- 
venient integer and the particular value selected 
depends to some extent on the dismetral 
capacity of the table and on the range of teeth 
which the machine is designed to cut. For 
large wheel machines the manufacture of a 
convenient size of table disc is not very prac- 
ticable and in such cases a reference diameter 
ground on the periphery of the table is sug- 
gested as an alternative. 

The accuracy of the above type of drive 
depends upon uniformity of motion and on a 
high standard of accuracy for the diameter 
ratio of the dises. The first requirement pre- 
sents no great difficulty provided that the 
mating surfaces are well finished and that 
the contact pressure between these surfaces is 
adequate to operate the lever system of the 
measuring head. In the prototype design of 
head the force required to operate the arma- 
ture of the pick-up is less than 1 oz. 

Any small departures of the diameter ratio 
from the nominal value yields a progressive 
error in relative movement between the hob 
spindle and the friction wheel and is charac- 
terised by the slope of the resulting record 
chart. For example, if the nominal diameters 
of the discs are lin and 12in respectively, 
an error of 0-000lin (2-5u) in the diameter 
of the measuring disc will give rise to a pro- 
gressive change of 0-0012zxin per revolution 
of the machine table. In practice this effect 
is not so marked because the length of traverse 
for one setting of the instrument does not 
normally extend beyond a quarter of a revolu- 
tion. If, however, the diameter of the table disc 
is slightly tapered it is possible to adjust the 
position of the measuring disc to give the exact 
ratio. 

A slight camber on the periphery of the 
measuring disc facilitates setting up of the 
equipment on the gear hobbing machine. 

Pressure Cylinder.—The arrangement of the 
pressure cylinder in relation to the friction 
drive is shown in Figs. 2 and 4. Its main func- 
tion is to ensure an adequate contact pressure 
without restricting the angular movement of 
the measuring disc. 

The unit consists of a spring-loaded plunger A 
(Fig. 4) mounted in the sleeve B, which is 
secured to the machine base or vertical slide 
by means of a suitable form of bracket. Two 
ball bearings mounted on the forked end of 
the plunger are free to rotate with the measur- 
ing disc, thus reducing any tendency for tan- 
gential slipping between the discs which might 
occur in practice. A radial pressure of about 
5 Ib was found to be satisfactory. 

Recording Power Unit.—This is standard 
commercial equipment supplied by Taylor, 
Taylor and Hobson, Ltd., Leicester, and con- 
sists of a portable mains-operated 230V a.c. 
power unit incorporating a pen-recorder of 
conventional design. A choice of two magni- 
fications having a ratio of 5:1 is provided, 
the actual values depending on the working 
range of the measuring head and on the design 
of the pick-up coils. For example, the two 
cylindrical gauge heads normally supplied with 
the recorder give magnifications of 1000 and 
5000 or 2000 and 10,000 respectively. This 
size of head is not convenient, however, for the 
present investigation and use was made of the 
alternative form of unit referred to above. 

The latest design of recorder is supplied with 
a series of change gears, which give a wide 
choice of chart speeds ranging from lin to 
24in per minute or per hour. In operation it 
is thus possible to arrange the paper speed to 
suit the rotation of the machine table. 


CALIBRATION OF EQUIPMENT 


The overall calibration of the equipment can 
be readily carried out by the simple fixture 
shown in diagrammatic form in Fig. 5. The 
small disc, secured to the measuring head 
contacts a precision straight-edge A located 
in a suitable guide B. The movement of the 
straight-edge in the longitudinal direction is 
controlled by a very sensitive indicator. The 
resulting motion imparted to the disc is trans- 
mitted via the pick-up to the recorder and the 
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displacement of the recorder in relati 
the indicator movement wedelien . a > 
measure of the overall magnification. An 
change in magnification over the working : 
of the measuring head can be readily observed 
by recording small increments of movement 
Since the pick-up and recording power unit 
were supplied by different manufacturers, 4 
detailed calibration to determine the offectiy, 
performance was very desirable. Tho pick-up, 
as supplied by the makers, had a working range 
of +0-00lin (+25.) at a dise radius of 0-5in 
This movement was examined at intervals of 
0-000lin (2-52) and the corresponding chart 
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Fic. 4—Pressure Cylinder 
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readings for both the lower and higher mag- 
nifications of the recorder were found to be 
reasonably linear. These results indicated 
that the electrical characteristics of the pick-up 
were closely matched with those of the power 
unit. 

Due to the very large machine errors found 
in the subsequent tests, it was necessary to 
increase the working range of the measuring 
head to +0-0035in. This had the offect of 
slightly reducing both the sensitivity and 
linearity of movement. Machine errors as 
large as this are, however, regarded as excep. 
tional. The results have been included purely 
to illustrate the method of test and to indicate 
other possible sources of error in addition to 
the inaccuracies which frequently arise in the 
master worm and worm wheel. 

The results indicate that a working range of 
about + 0-002in for the instrument would be a 
satisfactory compromise. 

Adjustment.—As shown in Figs. 1 and 2, 
the hob spindle is set parallel to the axis of 
rotation of the table and the relative position 
of the discs is adjusted until contact just takes 
place. For this purpose it is convenient to 
use the fine control provided on the radial 
feed movement, the actual contact position 
being observed by a suitably illuminated 











Fic. 5—Diagram of Calibration Fixture 


background. This adjustment must be care- 
fully carried out in order not to disturb the 
initigl setting of the measuring head. To 
ensure & positive drive the periphery of the 
discs should be thoroughly cleaned prior to 
measurement. 

(The paper then describes measurements made 
on a commercial-gear hobbing machine and on 
Pfauter machine, and discusses the errors 
indicated by charts produced by the equip- 
ment.) 

Acknow —The author desires to 
acknowledge the help received from Messrs. 
D. C. Barnes and W. W. Moore during the 
design and construction of the equipment, the 
assistance rendered by Mr. H. A. G. Fletcher, 
who carried out the major part of the obser- 
vational work and the facilities afforded by the 
Power Plant Company, Ltd., West Drayton, 
and the Admiralty Research Laboratory, 
Teddington, for making the tests on the two 
gear hobbing machines. 

Since the initial development of this tech- 
nique it was mentioned to the author by Dr. 
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Tuplin that a friction drive had been used 
some yoars ago by David Brown and Sons, Ltd., 
Huddersfield. This device incorporated a 
mechanical lever system, giving an overall 
magnification of about 100. 

The work described above has been carried 
out as part of the research programme of the 
National Physical Laboratory in associetion 
with the Admiralty, Engineer-in-Chief’s Depart- 
ment, Bath, and the Admiralty-Vickers Gear- 
ing Research Association. 





South African Engineering 
News 
(From our South African Correspondent) 


Southern Rhodesian Electricity Supply Com- 
mission Report 


For the year ended March 31, 1949, 
sales of electricity amounted to 172,846,482 
units, an increase of 20+22 per cent over last 
year. Important consumers, scheduled to be 
in operation in the previous year, were in 
partial operation during the greater portion of 
the current year. The output of the Com- 
mission’s generating station increased by 
17-81 per cent to 154,028,504 units sent out. 
Purchased electricity supplies increased by 
15:18 per cent to 40,517,115 units. The 
installed plant capacity at all generating 
stations decreased by 5750kW to 51,220kW 
through the transfer to Shabani of one 3750kW 
set from Umniati “ A,” and the liquidation of 
the 2000kW Gatooma generating station. 
Generating plant on order or in course of 
installation totals 63,750kW, together with 
boiler plant having a capacity of 731,000 Ib 
of steam per hour. The increase of 33,750kW 
over the previous year is due to ordering a 
second 20,00%kW unit and two 5000kW units 
for Shabani stations, together with the transfer 
of the 3750kW unit referred to above. 
Following the introduction into service of 
the Umniati “ B ” generating station, the whole 
of the Gatooma station plant, buildings and 
land were disposed of at a price in excess of 
book value of these assets. The profit has been 
applied in reduction of the capital cost of the 
Central Undertaking. The Gwelo station, which 
has a capacity of 4500kW, was held in reserve 
and did not operate during the year. Exten- 


* gions to the transmission and distribution 


systems progressed satisfactorily, there being 
a net addition of 538 miles, of all voltages, 
raising the total in service to 2981 route miles. 


Plant for Salisbury Municipality 


The Salisbury municipal authorities 
have made several additions and improvements 
to their sewage plant and equipment during 
the last few months. In September last a new 
crushing station commenced operations, 
although the structure was not entirely com- 
plete. Additions to the Western sewage dis- 
posal works are being undertaken and new com- 
posting pits have heen established at the outfall 
works. The present sewage plant consists of 
six 80ft diameter bio-filters with digestors 
and clarifiers, with a capacity of 2,000.000 
gallons per day, but owing to the increased 
population of Salisbury the load carried is 
between 2,250,000 and 2,750,900 gallons per 
day. The Council has therefore decided to 
enlarge the works by a further plant of 1,090,000 
gallons per day capacity, interconnected with 
the present plant. The ultimate capacity of 
these works will be 4,500,000 gallons per day. 
It is planned to do the composting at the 
outfall works under more favourable conditions 
than at present. Experiments in the making 
of compost from town waste and digested sludge 
will be carried out. 


National Airport at Bellville 
; The building of this airport is proceed- 
ing, and with work on the runways well ahead 
it is anticipated that by the end of 1950 the 
earthworks should be completed. This airport, 
however, ranks third only in the list of such 
works, first priority being given to that at 
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Kempton Park, Johannesburg, and second to 
that at Lamontville, Durban. When the Cape 
Town national airport at Bellville is finaliy 
completed, Wingfield aerodrome will be handed 
over to the Defence Department. 


Rhodesian Iron and Steel Commission 


A report recently tabled in the 
Rhodesian Parliament contains recommenda- 
tions for the improvement of operations and 
increase in steel production at the Que Que 
Iron and Steel Works. From April 2, 1948, 
when the blast-furnace was first brought into 
operation, up to the year ending December 31, 
1948, production at Que Que comprised 18,406 
tons of pig iron, 5789 tons of steel ingots, 17 
tons of iron castings, 4228 tons of steel billets, 
98 tons of steel sections, and 13,832 tons of 
burnt lime and dolomite. In the same period, 
33,136 tons of iron ore, 42,713 tons of limestone 
and 152 tons of dolomite were mined. The 
open-hearth furnace was brought into operation 
on May 22nd, the roughing section of the 2lin 
mill on June 29th, the intermediate and 
finishing section on November 25th, and the 
electric furnace on December 13th. In the 
report it is stated that the easiest and cheapest 
method of putting the Que Que works on a 
profit-earning basis is to acquire a secondhand 
Bessemer plant for use in conjunction with the 
open-hearth furnace. This will give an annual 
ingot production of 33,000 tons, compared with 
an estimated maximum of 15,000 tons from the 
existing furnace. The installation of this 
second furnace, with a comparable increase in 
preheating capacity, and other alterations, will 
cost £140,000, but will enable the steelworks, 
on which more than £2,000,000 capital has 
already been expended, to earn a profit of 
£70,000 per annum. 

TDealing with the mining of the iron ore at 
Que Que the report states that the North Hill 
deposit has now been explored thoroughly over 
an area of 600ft by 500ft. by the driving of adits. 
One bore-hole has been sunk and it is considered 
by the present management that approximately 
25,000,000 tons of ore exist in North Hill. 
Although several more bore-holes will have to 
be sunk before such a figure can be proved, for 
the present scale of operations there is an ample 
supply of iron ore above the present adit level. 
It would appear. according to survey work and 
ore analysis that one of the most vital factors 
at Que Que is the extreme variability of the 
iron ore quality. The need to charge more 
uniform materials to the blast-furnace is 
emphasised, and to that end it is proposed that 
the present method of underground mining 
be abandoned and replaced by open-cast 
mining alorg a large face. By arranging 
movement of trucks across the face during 
loading it is believed that much of the variation 
can be damped out and a fairly uniform product 
shipped to the ore-handling plant. 


§8.A. Foundry Clays 

The South African Council for Scien- 
tific and Industrial Research is endeavouring 
to classify clays and their base exchange 
properties, binding powers, &c. So far, this 
investigation has not been directed towards 
the assistance of any particular industry, but 
the Council has pointed out to the Institute 
of British Foundrymen (S.A. Branch) that the 
investigations could be conducted along any 
lines which the Union’s foundry industry 
considered to be advantageous. A represen- 
tative of the Council said recently that all 
clays used in South African foundries, with the 
exception of one, had hitherto been imported. 


Recent Steel Construction 


Dorman Long (Africa), Ltd., Durban 
Branch, have recently completed the construc- 
tion of a railway bridge with a span of 175ft 
for the Ladysmith municipality. This bridge 
spans the Klip River and carries a double 
railway track. The span was erected in the 
company’s Durban workshop for inspection by 
the consulting engineers. In the same shops, 
new spectator stands were recently designed and 
constructed to accommodate 5300 people at the 
Kingsmead sports ground, Durban. 
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Personal and Business 

Mr. M. J. Buckmaster has been appointed public 
relations officer of Ford Motor Company, Ltd., 
Dagenham. 

Mr. E, J. Wappineron and Mr. R. P. H. Yapp 
have been appointed directors of Vickers-Arm- 
strongs, Ltd. 

True Screws, Ltd., Aylesbury, Bucks, will in 
future be known as Aylesbury Turned Parts (True 
Screws), Ltd. 

Mr. Watrer T. F. Hassan, A.M.I.Mech.E., has 
been appointed chief engineer of Coventry Climax 
Engines, Ltd., and Coventry Diesel Engines, Ltd. 

Wor Etecrric Toots, Ltd., has opened a 
Canadian branch at 2271, Bloor Street West, 
Toronto, 9. Mr. John Best has been appointed 
branch manager. 

Mr. Tuomas Minto, service engineer of F. 
Perkins, Ltd., Peterborough, has left for an exten- 
sive tour of the Caribbean with the object of visiting 
his company’s distributors and operators. 

Mr. Jonn Hircucock, B.Sc., has been appointed 
assistant managing director of Henry Wiggin and 
Co., Ltd., Wiggin Street, Birmingham. Since 1946 
he has acted as personal assistant to the managing 
director. 

METROPOLIYAN-VICKERS ELECTRICAL CoMPANY, 
Ltd., states that Mr. A. E. McConnell has relin- 
quished the position of manager of the Belfast 
office and has been succeeded by Mr. 8. McCracken, 
M.1.E.E. 

Mr. Watrter SteIcHt, A.M.I.Mech.E., is relin- 

quishing his post as technical manager of Fawcett 
Preston and Co., Ltd., Bromborough, to become a 
technical executive on the staff of Blairs, Ltd., 
G Ww. 
Brrtec, Ltd., Birmingham, announces the 
appointment of Mr. G. P. Tinker as managing 
director in succession to the late Mr. A. Glynn 
Lobley. He has served on the board of the company 
since 1946. 

THe Moss Gear Company, Ltd., Tyburn, 
Birmingham, announces that Mr. J. R. Hudson, 
until recently works manager of the company, has 
been appointed to the board of directors. Mr. T. W. 
Moore has succeeded Mr. Hudson as works manager. 

ASSOCIATED COMMERCIAL VEHICLES, Ltd.—com- 
prising A.E.C., Ltd., Crossley Motors, Ltd., and 
The Maudslay Motor Company, Ltd.—states that 
its selling activities have been centralised in an 
organisation to be known as A.C.V. Sales, Ltd., 
with headquarters at 49, Berkeley Square, London, 
W.1 (telephone, Regent 2141 ; telegrams, ‘* Acvesal, 
London”). Mr. Robert F. Fryars is chairman and 
managing director of the company. 

——_————_——_ 


Codes of Practice 

The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the wgis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28. Victoria Street, London, S.W.1. 

INSTALLATION AND MAINTENANCE OF 
ELECTRICAL EQUIPMENT 

Code 321.102. The Council for Codes of Practice 
has now issued in final form Code 321.102, “‘ Installa- 
tion and Maintenance of Electrical Machines, 
Transformers, Rectifiers, Capacitors and Associated 
Equipment.” The Code was previously issued as a 
draft for comment and has been revised in the light 
of comments received, by a committee convened on 
the Council’s behalf by the Institution of Electrical 
Engineers. The Code deals with the installation and 
maintenance of electrical machines, transformers, 
rectifiers, capacitors and associated equipment 
operating at 650V or less and installed on the con- 
sumer’s side of the consumer’s terminals. 

A list of relevant British Standards is included, 
and information is given on the protection of 
apparatus, circuits and conductors against condi- 
tions involving risk of fire and explosion, and 
damage from dusty, damp or corrosive atmospheres. 
Methods of protecting motors and motor circuits 
against excess current are discussed, and recom- 
mendations are made regarding the problems of 
starting current, the grouping of fractional horse- 
power motors, the protection of power factor correc- 
tion apparatus, and the efficient control of various 
types of motors. The section dealing with work on 
site sets out various considerations which should 
govern the siting and installation of apparatus. 
It details precautions against fire risk from oil-filled 
switchgear and transformers. Guidance is given 
on safeguards against risks to personnel, together 
with information and advice on the inspection and 
testing of installations, on the maintenance of 
machines, switchgear and oil-filled equipment, on 
the protection of exposed surfaces and on periodical 
checks on earthing systems and safety arrangements. 

The appendices consist of tables with explanatory 
notes giving the current ratings of cables used with 
motors working under special conditions. Copies of 
the Code are obtainable from the British Standards 
Institution, 24/28, Victoria Street, London, 8.W.1, 
price 4s., post free, reference CP321.102 (1950). 








Engineering Wages 
Following a meeting, on Wednesday 
of last week, of the executive council of the 
Confederation of Shipbuilding and Engineering 
Unions, it was reported that a decision had 
been taken to defer further action on the claim 
for a general wage increase of £1 a week until 
after the general election. It will be recalled 
that, three weeks ago, the Engineering and 
Allied Employers’ National Federation rejected 
the claim which the unions had urged could 
be met from profits and without adding to 
the cost of the engineering industry’s products. 
In announcing its rejection of the claim, the 
Employers’ Federation pointed out that if the 
demand were to be conceded without involving 
an increase in costs, profits would largely dis- 
appear and many engineering concerns would be 
put out of business. 
Joint Consultation for the Coke Oven 
Industry 
There has recertly been established a 
joint consultative council for those employed 
in the section of the coke oven and by-products 
industry which is vested in the National Coal 
Board. The Board has stated that this machi- 
nery will function on lines similar to that 
already existing in other sections of the mining 
industry, and that it will cover about 7000 
coke oven and by-product workers at fifty-two 
plants. The Coke Oven National Consultative 
Council consists of representatives of the Coal 
Board, the Coke Oven Managers’ Association, 
and the Nationa] Union of Mineworkers. 

The first step taken by the new Council has 
been to adopt model constitutions for Divi- 
sional Consultative Councils and for a con- 
sultative committee at every plant. Provision 
is thus made for regular means of consultation 
between the Board and the representative 
employees’ organisations. The Council’s busi- 
ness will be to deal with questions of safety, 
health and welfare, with problems arising from 
the organisation and conduct of work, and with 
other matters of mutual interest to both sides. 
Matters concerned with terms and conditions 
of employment will, of course, continue to be 
dealt with by the established conciliation 
machinery. 

Siliceous Parting Powders in Foundries 
Towards the end of 1945 the Minister 
of Labour published a proposal to make Regu- 
lations prohibiting the use in foundries of part- 
ing powders or parting sands containing more 
than 3 per cent of compounds of silicon calcu- 
lated as silica. The object of the proposal was 
to reduce the risk of silicosis among foundry 
workers, and it took into account a recommen- 
dation made in 1944 by the Committee on 
Dust in Steel Foundries, on which both sides 
of the industry were represented. Several 
objections were lodged to the draft Regulations 
of 1945; and the whole matter has since been 
discussed by the Ministry’s Factory Depart- 
ment with technical experts connected with 
the industry, taking more recent developments 
into account. It appears that strict compliance 
with the prohibition -proposed in the 1945 
draft Regulations would not be reasonably 
practicable, at any rate in present circum- 
stances, unless there were exemptions providing 
for the use of natural sands and of certain 
substances (e.g., sillimanite), which contain— 
or may contain—substantial percentages of 
compounds of silicon other than “‘ free silica.” 

The Mirister of Labour, therefore, proposes 
now that Regulations should be made on this 
basis and he has published ir the London and 
Edinburgh Gazettes notice of his intention to 
make the Regulations in the form of a draft 
entitled the Foundries (Parting Materials) 
Special Regulations, 1950. In accordance with 
the statutory procedure, ary objections to the 
draft Regulations by or on behalf of persons 
affected must be sent to the Minister on or 
before April 15th. Any objections must be 
in writing and must state the specific grounds 
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of objection and the omissions, additions or 
modifications asked for. Objections may be 
addressed to the Secretary, Ministry of Labour 
and National Service, 8, St. James’s Square, 
London, S.W.1. "i 


Institute of Industrial Supervisors 
A meeting of foremen and supervisors, 
held in Warrington on Thursday, February 
16th, marked the beginning of another new 
section of the Institute of Industrial Super- 
visors. Mr. C. W. Sharp, managing director of 
Electric Hydraulics, Ltd., has been elected 
president of the Warrington section, ard in 
an address at the meeting acknowledged the 
usefulness of the Institute to industry. He 
suggested that the future would demand fore- 
men and supervisors with increasingly better 
qualifications and status, which could be 
measured in some form. On that ground alone, 
Mr. Sharp urged the Institute to maintain a 
high standard of membership. Later in his 
address, Mr. Sharp emphasised the difference 
between production and production at a com- 
petitive price, saying that, amongst its acti- 
vities, the Institute should keep in mind the 
importance of foremen being ‘ cost conscious.” 
The secretary of the Warrington section is 
Mr. E. T. Jones, 87, Heath Road, Penketh, 
near Warrington. 


Recruitment and Training of Labour 

Speaking at the recent annual meeting 
of Associated Commercial Vehicles, Ltd., Mr. 
C. W. Reeve, the chairman, made some com- 
ments on the difficulties at present frequently 
encountered in the recruitment and training of 
labour. Referring especially to boys and youths, 
he said that a disquieting feature was that 
they were not looking to do things for them- 
selves, but to have things done for them. 
That, Mr. Reeve thought, was a disease which 
had found entry into and was now spreading 
through every form of public and social life ; 
it was an epidemic deriving from the belief 
that the Government could supply everything, 
and that the people need pay nothing. 

That belief, Mr. Reeve emphasised, was 
dangerous in that the more any Government 
provided without prompt cash payment the 
more the people were to impoverish 
themselves by indirect charges. There was 
also, he suggested, a widespread lowering of the 
sense of responsibility. Self-reliance, resolution 
and enterprise fel] in ratio with the degree to 
which Government expenditure on “ welfare ” 
matters increased and the duties of the indi- 
vidual were assumed by anonymous officials. 
It must be said bluntly and without qualifica- 
tion, Mr. Reeve added, that, for all the schemes 
Government fostered, the man in the street, 
the man at the machine, bench or desk, must 
pay, and that, abroad, British manufacturers’ 
chances of selling in markets against others 
who were not compelled to subsidise hordes 
of cloistered, back-room officials were seriously 
impaired, if not in fact often ruined. 

Despite all these things, however, Mr. Reeve 
continued, the companies forming the group 
stiJl pursued their declared policy of good 
recruitmert, better training and wise promo- 
tion. They believed that only those firms which, 
by selective education, prepared the members 
of their staffs for the jobs ahead of them were 
likely to lay adequate foundations for the full 
development of talent, and as a consequence 
to ensure their own deserved and inevitable 
progress in the years to come. 


Coal Board’s University Scholarships 

For the third year in succession, the 
National Coal Board is offering 100 scholar- 
ships for degree courses, mainly in mining 
subjects. The scholarships are worth up to 
£300 a year and in the case of married men 
additional allowances can be obtained. In 
making this announcement, the Board says 
that its aim is to give boys and young men 
the best education and practical experience 









for the coal-mining industry. The awards 
will be made to boys from school who have 
gained the Higher School Certificate, boys 
and young men in the industry who have 
university entrance qualifications, and to cer. 
tain types of graduates who wish to extend 
their qualifications to fill some of the }igher 
technical posts. 

The Board states that of the 100 scholar. 
ships offered, five are under a schem» for 
fuel technology scholarships offered by the 
British Coking Industry Association. Opn 
graduation all scholars are to be given a suit. 
able course of directed practical training, 
during which time they will be paid, and are 
also to receive tuition in the fundamentals of 
management. Application forms, which oust 
be completed by April 15th, can be obtained 
from the Education Department of the National 
Coal Board, Hobart House, Grosvenor Place, 
London, S.W.1. 


Tees-side Industry 

There has just been published by 
Bemrose Publicity Company, Ltd., Wellington 
Street, Derby, a book entitled ‘“‘ 'Tees-side 
Enterprise,” which has been compiled by Mr. 
J. H. Thompson, with the co-operation of the 
Tees-side Chamber of Commerce and the Tees. 
side Industrial Development Board. Tho aim 
of the book is the further promotion of export 
business by presenting details of the extensive 
industrial resources of the area. In a very 
interesting and useful survey, the publication 
traces the industrial development of the 'I'ees- 
side district over the last 150 years, and includes 
a quantity of material concerning present 
activities. 

In announcing the publication of the book 
at a Press conference in London last week, 
Mr. T. H. Summerson, President of the Tees- 
side Chamber of Commerce, said that the area 
was experiencing what was probably the 
greatest concentration of new capital invest- 
ment for industrial purposes in any district of 
comparable size in Great Britain. Old-estab- 
lished industries were expanding and many 
types of lighter industry, new to the area, were 
being established. The total new capital invest- 
ment, Mr. Summerson indicated, must be in 
excess of £100,000,000. The new and expanding 
industries, he added, would provide additional 
employment on Tees-side for 35,506 men and 
women. Other points to which Mr. Summerson 
directed attention were that last year, imports 
through the River Tees totalled 3,373,063 
tons, principally raw materials, and exports 
amounted to 1,433,142 tons, mainly of manu- 
factured goods. Launches from Tees yards 
in 1949 included twenty-two ships, aggregating 
104,615 gross tons, and ninety steel dumb 
barges. Furthermore, North-East coast iron 
and steel works exceeded all previous records in 
1949 with an output of 3,214,500 tons of steel 
ingots. 

British Overseas Trade 

_ Final figeres relating to Britain's 
overseas trade in January have been published 
this week in “‘ Trade and Navigation Accounts ” 
(H.M. Stationery Office, price 6s. 6d.). They 
show that the value of exports of United 
Kingdom goods during the month totalled 
£179,910,576, which was more than £19,000,000 
above the average in the fourth quarter of 
last year. Imports, however, were at the high 
level of £20),168,727, a sum £4,000,000 higher 
than the average for the last quarter of 1949. 

There were twenty-six Customs’ working 
days in January, and it has been computed 
that the daily rate of exports was 10 per cent 
higher than in December, November or 
January last year. But the Board of Trade 
points out that to rome extent the high export 
figure for January reflects a seasonal rise 
following the Christmas holidays. Much of the 
increase, it may be noted, was brought about 
by a further rise in exports of metals and engi- 
neering products. 
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French Engineering News 


(From our French Correspondent) 


Electricité de France-has estim*ted the cap 1- 
city of private installations at 250MW but this 
is said to be arbitrary because the valua- 
tion was not accurate, Electricité de France has 
therefore sent a questionnaire to all believed to 
possess priv te gener ting pl nt in order to 
register and check the total cap city of such 
plant of above IMW capacity. It is pointed 
out that installations of under 8MW cannot be 
nationalised, and industrialists do not need to 
agree to power exchanges which are difficult to 
check. The aim of Electricité de France is, 
naturally, to ensure that any excess power be 
diverted to the general network. 


* * * 


Coal production by Charbonnages de France 
in 1949 amounted to over 53 000,000 tons, 
against 45-1 million in 1948. This figure was 
only exceeded in the record years, 1929 and 
1930, and then with higher manpower. Ac.u- 
ally the improved production is the result of 
higher output, for the number of miners is 
being constantly reduced. Some 49,509 men 
have been lost to the industry during the 
past two years. Productivity per m n-shift h«s 
increased from a average of 926kg in 1946 to 
1095kg in 1949. Similar progress is noted in 
ancillary industries, coke production increasing 
to 4,202,000 tons, against 3,872,000 tons in 
1948; gas production to 1806 miliion cubic 
metres, against 1584 million cubic metres. 
Steam generating station production increased 
from 3269 million kWh in 1946 to 4600 million 
kWh in 1949, and will be further increased in 
1950. Coal production is expected to increase 
by 1,500,000 tons this year. 

* * * 

Two agricultural machinery factories in the 
Lille region, Massey-Harris at Marquette and 
the C.I.M.A. at Croix, are p ing to start 
tractor construction. The former will shortly 
produce a light tractor equipped with a geared- 
down Simea motor. A heavier model is being 
prepared by the C.I.M.A. : 


* * * 


The new research and study centre, known 
as “ Cerchar,”’ at Verneuil, has announced that 
an international conference on the preparetion 
of coal will be held in Paris from June 26th to 
July Ist. “Cerchar” was created to co- 
ordinate the work of various research and coal- 
mining organisations. It is financed by a 
subscription from the mines emounting to 12 
francs per ton of coal produced, and by a 
contribution from the Saar mines. Work on 
the construction of a suitable building for the 
new centre is now nearing completion and 
various services ere expected to be trans- 
ferred to Verneuil shortly. The programme of 
the centre is broad, being concerned not only 
with work on dust in the mines but also labo- 
ratory research, such as industrial and semi- 
industriel tests. ‘‘ Cerchar”’ is also pursuing 
research in co-operation with the Belgian 
mines on problems such as underground gasi- 
fication. 

* * * 

In the course of a ceremony, during which 
the 100,000th 4 h.p. Renault produced et Bil- 
lencourt was awarded to the winner of a lottery 
among the personnel, it was revealed thet the 
prototype of a new 4 h.p. model was being 
built. At the moment 350 4 h.p. Renaults 
are being produced daily, and in 1949 117,113 
vehicles left the factories. Citréen is. also con- 
sidering the construction of a new 9 h.p. 
front-wheel-drive private car, which will give 
a better performance than that of the 11 h.p. 
model now produced, at a similar price. 


* * * 


Work now in progress by the Sté. Ateliers et 
Chantiers de la Loire at Seint-Nazaire, includes, 
five 11,000-ton passenger-cargo vessels, of 
which the “ Claude-Bernard ” will probably be 
delivered in a month, and the “ Lavoisier,” 
in the course of the summer; an 11,000-ton 
cargo vessel for the Messageries Maritime ; 
four 7080-ton and two 6000-ton cargo ships. At 
Nantes six 3300-ton cargo vessels are building. 
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Notes and Memoranda 


Rail and Road 


REPLactInG oF BripGes on East Coast Main 
Lryg.—On Sundays, commencing February 19th, 
certain services on the East Coast main line between 
Berwick and Dunbar will be subject to delay, and 
some of the Anglo-Scottish expresses will be 
diverted via Kelso. These restrictions will enable 
seven permanent bridges to be placed in position, 
thus replacing the temporary bridges which were 
constructed following the disastrous floods in 
August, 1948. All these bridges will be of welded 
girder construction. The one at Grantshouse, which 
has a total weight of 400 tons, is being built on 
trestles beside the line and will be rolled into position 
immediately the temporary bridge is dismantled, 
pees: on Sunday, April 9th. The remaining 

ridges are now being made by contractors and will 
be conveyed in sections to their sites. It is anti- 
cipated that none of these bridges will take more 
than about thirty-six hours to erect, and British 
Railways plan to have the whole of the work com- 
pleted the line restored before the commence- 
ment of the summer services on June 5th. 


Miscellanea 

Troopsaie “ Emprre ORWELL.’’—In describing 
the machinery of the troopship ‘“‘ Empire Orwell ” 
in our issue of January 27th, we refe to the steam 
pressure at the superheater outlet of the boilers 
as 800 lb per square inch. The pressure is 500 lb 
per square inch at the superheater outlet, and 535 Ib 
7 os pat inch in the saturated steam drum of the 
boiler. 


SEVENTEENTH NaTionaL Rapio ExuisiTion.— 
The radio and television exhibition to be held at 
Castle Bromwich, Birmingham, from September 6 
to 16, 1950, is to be the seventeenth National Radio 
Exhibition, and is being organised by the Radio 
Industry Council on behalf of the British Radio 
Equipment Manufacturers’ Association. All pre- 
vious National Radio Exhibitions have been held 
in London—at Olympia since 1926 and previously 
at various other halls (1922, Horticultural Hall ; 
1923, White City ; 1924-25, Royal Albert Hall). 

ELECTRICAL RESISTANCE WIRE STRAIN GAUGES. 
—aA great deal of practical information about the 
use of electrical wire resistance strain gauges is 
given in a publication (list No. 210) issued by 
H. Tinsley and Co., Ltd., Werndee Hall, South 
Norwood, London, §8.E.25. Among the topics 
dealt with in this publication are various methods 
of fixing the gauges, calibration, cross sensitivity and 
the techniques of making static and dynamic 
measurements. The list also contains specifications 
of standard gauge sizes, gauge forms, and end con- 
nections, and gives a brief indication of some of the 
measuring instruments available for use with the 
gauges. 

An Atuminium Bascute Brivce. — Head, 
Wrightson and Co., Ltd., of Thornaby-on-Tees, 
announce that their subsidiary company, Head, 
Wrightson Aldean, Ltd., has been entrusted with a 
contract for an aluminium bascule bridge, at Victoria 
Dock, Aberdeen Harbour, by the Aberdeen Harbour 
Board. It is said that the reduced wei ht of this 
aluminium bridge as compared with a steel struc- 
ture will enable considerable savings to be made in 
the cost of adapting the existing dock wall to suit 
the new requirements. The clear opening is 70ft 
and the bridge will carry two lines of road traffic, 
or one line of road traffic and one line of rail traffic. 
Work on the Aberdeen Bridge, which will cost 
approximately £88,000, is to begin immediately and 
is expected to take some two years to complete. 

Burman On Company’s REHABILITATION.—Late 
in 1948 the Burmah Oil Company and associated 
companies, which had expended over £8,000,000 
on rehabilitation in Burma since the war, decided 
that prevailing conditions did not warrant con- 
tinuance of full-scale rehabilitation work. In 
deference to the wishes of the Burmese Government’ 
and of the British Government, however, the com- 
pany agreed to continue full-scale rehabilitation 
work for the time being on condition, that it did 
not have to finance continuance of work on this 
scale. In view of the importance of the oil industry 
to the economy of Burma, and in order to avoid 
adding to the difficulties of the Burmese Govern- 
ment which might result from a heavy discharge 
of labour, the British Government, as a temporary 
measure, gave the company in the spring of 1949 


certain assurances against future losses arising out 
of expenditure on rehabilitation, and on this 
understanding the company continued its rehabilita- 
tion programme. The Foreign Office has recently 
stated that whilst impressed with the importance 
of stability in Burma, the Government has now 


reluctantly decided that the continuation of this 
particular form of assistance is no longer justified, 
and has, therefore, terminated the assurances to 
the Burmah Oil Company referred to above. Whilst 
the British Government takes the view that pre- 
vailing conditions in Burma do not justify large- 
scale expenditure on rehabilitation, it is examining, 
in consultation with other friendly Governments, 
means whereby other forms of financial assistance 
can be rendered. 


MrvtaturE Neon Inpicators.—A small range 
of miniature neon indicators is being marketed 
by the General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2, for use in all 
branches of industry, chiefly as visual indicators 
for “live” electrical circuits. The small space 
which the indicators occupy and their negligible 
power consumption make them ideal for use with 
practically any type of electrical equipment. They 
are designed to operate from 200-250V supply 
mains with an external resistance of 0-25-0-5 
megohm in series. This resistance is essential 
but it can be of the 1W radio variety. There are 
two a.c. indicators: type F, with small Edison 
screw-cap; and type G, with miniature bayonet-cap 
and centre contact; the nominal operating cur- 
rents are 0-5mA and 0-15mA, respectively. There 
is also a “ Tuncon” indicator, with small Edison 
serew-cap, suitable for 0-5mA d.c. 

GENERATING PLant ror SourH Arrica.—The 
fourth 47MVA, 3000 r.p.m. turbo-alternator manu- 
factured by the General Electric Company, Ltd., 
for installation in the Orlando Power Station, 
Johannesburg, was recently loaded on board the 
8.8. “‘ Geologist,” of the Harrison Line, at Birken- 
head, for shipment to Durban. The stator, which 
weighs 82 tons, was transported from the quay 
and loaded on board the vessel by a 200-ton floating 
crane of the Mersey Docks and Harbour Board. 
A fifth set of the same rating is approaching com- 
pletion and a further five, 37-5MVA, sets are 
being built, bringing the total capacity of this 
power station up to 422-5MVA. It may be recalled 
that seven G.E.C. turbo-alternators have, for many 
years, been in service in the neighbouring “ City ” 
power station; therefore, more than 572MVA 
of G.E.C. generating plant is in service or on order 
for the Municipality of Johannesburg. 


A Copyrye LatHe DermonstratTion.—During 
the week, February 27th-March 4th, special demon- 
strations of the “ +GF-+ ” copying lathes will be 
given at the works of Sidney G. Jones, Lid., 8, 
Balham Hill, London, 8.W.2. For these demonstra- 
tions firms throughout the country were invited to 
send typical examples of turning work from their 
own shops to see the way in which it could be done 
on these lathes. Between forty and fifty firms 
responded to the invitation, and work to be seen 
on the lathe during the demonstration week will 
include examples from all the main branches of the 
engineering and allied industries. Components 
from 10in to 5ft long and 1}in to 6in diameter will 
be machined to their makers’ normal limits, and 
every opportunity will be given to visitors to see 
the lathes being set up for these jobs as well as 
engaged in actual production. Our readers will 
remember that the “ +GF-+ ” copying lathe was 
described and illustrated in our issues of August 
29, 1947, and September 3, 1948, 


PaNnEL-MountTED Hot-Wire Vacuum SwitcHEs. 
—The hot-wire vacuum switches made by Sunvic 
Controls, Ltd., 10, Essex Street, Strand, London, 
W.C.2, are well-known relays mounted in evacuated 
sealed tubes, in various sizes capable of handling 
loads up to 10kW at 440V. Hitherto these tubes 
have been supplied either loose or mounted, with 
accessory equipment in Bakelite boxes. Many 
industrial applications of these relays, however, 
call for complete panel units suitable for mounting 
in switchgear compartments or in metal cases. 
To meet this demand the company has introduced 
a new assembly, known as the type “ PN” relay, 
which consists essentially of one, two or three 
standard “ Sunvic ” hot-wire vacuum switch tubes 
mounted, with the appropriate resistances and 
surge suppressors, on an insulated base-plate. For 
convenience in wiring the leads are brought out to a 
terminal block at one end of the base-plate. A wide 
range of sizes and capacities (up to 30kW) of the 
new relay panels is available. 





Contracts 


HoweEtt anv Co., Ltd., Sheffield, and Tubes, 
Ltd., of Birmingham, have received contracts for 
470,000ft of locomotive boiler and flue tubes from 
the Indian Government. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, oe. desirous of 
having notices of meetings inserted in this column, are 
oo gp ematedangy $ roster mm ler yarn their insertion, 

the necessary information should reach pede yp tinse Mah 
Yipee the morning of the Monday of the preceding 

the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated 


Association of Supervising Electrical Engineers 

Mon., Feb. 27th.—BovurnNEMOvUTH BrancHe : Wedgewood 
Restauran rant, Albert Road, oe agaaee “ Lift 
Control Gear,” W. T. Wagon, 8.15 p 

Thurs,, March, ‘Qnd.—S. Loxvox BraNcH : Cafe Royal, 
- Croydon, “Motor Control Gear,” R. F. Mathieson, 

p.m. 

Fri., March 3rd.—Liverroot Branos: M. and N.W.E. 
Ba. Lecture Theatre, Whitechapel, Liverpool, “ Ball 
and Roller Bearings,” 6.30 p.m. A 

British Institution of Radio Engineers 

Fri., Mar. 3rd.—Lonvon Section: School of Hygiene 
and Tropical Medicine, om ppel Street, W.C.1, “* Travel- 
ling Wave Tubes,” R. L. Kompfner, 6.30 p.m. 


British Interplanetary Society 
Sat., March 4th—Caxton Hall, Westminster, 8.W.1, 
«Testing of Rocket Motors,” H. F. Zumpe, 6 p.m. 


Chemical Society 
Thurs., March 2nd.—Imperial College of Science and 
Technology, London, 8.W.7, “The Azulenes,” A. 
Plattner, 7.15 p.m. 


Hull Chemical and Engineering Society \ 
Tues., Feb. 28th.—Church lnstitute, Albion Street, Hull, 
“ High-Speed Photography,” J. Hadland, 7.30 p.m. 
Illuminating Engineering Society 
Wed., March \st.—NewoastLe CENTRE: Minor Durant 
aod Oxford Street, Newcastle-on-Tyne, “‘ Flood- 
lighting yey ” M. W. Peirce, 6.15 p.m. 
Thurs., "March 2 nd.—CARDIFF Centre: 8S. Wales Elec- 
tricity Boerd Demonstration Theatre, The Hayes, 
iff. ‘‘ Lighting for Sports and Games,” D. E. 
Beard, 5.45 p.m. 
Fri., March 3rd.— Bats anp Bristot Centre: §8. W. 
Electricity Board Showrooms, Bath, “ ge of the 
* Brabazon ’ and Hangar,” 1. M. Robertson, 7 Mm. 
BreincuaM Centre : Imperial Hotel, Temple Street, 
Bienghem, Annual General Meeting, “* School 
The Architects’ Problem,” A. M. Steel, 
é p.m.——HuppeErsFIELD Grour: Electricity Show- 
rooms, Market Street, Huddersfield, ‘“‘Some Notes 
on Industrial Lighting,” W. Imrie-Smith, 7.15 p.m. 
Mon., March 6th.—S8EFFIELD CENTRE : The University, 
Western > g Sheffield, “‘ Shop Window and Display 
Lighting,” J. K. Frisby, 6 p.m. 
Sesegueated Plant Engineers 
Mon., Feb. 27th.—W. anv E. YORKSHIRE BRANCH : The 
University, Leeds, Brains Trust, (a) “ Structures,” 
(6) “* Ventilation,” (¢) “* Space Heating,” 7.30 p.m. 
Thurs., March 2nd.—PetTeRrBoroucH Brance: Church 
Street Theatre, Eastern Gas Board, Peterborough, 
Visit of E. G. Phillips, 7.30 p.m. 
Fri., March 3rd.—BirMincuaM BRANCH : | imperial 
Hotel, Temple Street, Birmi 
Electric Motors and Centrifugal Pumps,” r Norman 
Terry, 7.30 p.m. 
Pues., March 7th.—S. Wates Branco: Grand Hotel, 
Westgate Street, Cardiff, “‘ Metallising for Industrial 
Plant Maintenance,” J. Barrington Stiles, 7.30 p.m. 


Institute of Industrial Supervisors 

Wed., March \ist.—BrrmincHam Section: Central 
Tech. Coll., Birmingham, “ Production Planning and 
Control,” T. G. Roche, 7.30 p.m. 

Thurs., March 2nd.—NEWARK-ON-TRENT SECTION: 
County Tech. Coll., Newark-on-Trent, Annual General 
Meeting, 7.30.——SmetTuwick Secrion: Chance 
Tech. Coll., Crocketts Lane, Smethwick, “ Manage- 
ment Responsibilities of the Foreman,” D. H. Bram- 
ley, 7 p.m. 

Institute of Road Transport Engineers 

To-day, Feb. 24th.—Mivianps CENTRE: Crown Inn, 
Birmingham, “ Modern Automobile Transmissions,” 
F. J. Everest, 7 p.m. 

Mon., March 6th—Scortiso Centre: North British 
Hotel, Edinburgh, “‘ Tyres and Wheels,” L. Thompson, 


7.30 p.m. 
Institute of Transport 
Mon., March 6th.—Merropouitan Section: Living- 
stone House, Broadway, 8.W.1, “ Road Safety at 
Home and Abroad,” J. A. A. Pickard, 6 p.m. 


Institution of Civil Engineers 

To-day, Feb. 24th.—YorxsHtreE AssociaTION: Royal 
Victoria Station Hotel, Shettield, “‘ Welded Highway 
Bridges,” D. J. Davies, 7 p.m. 

Tues., Feb. 28th.—Great George Street, Westminster, 
8. Ww. 1, ** Driving and Lining of the Chunie ~<a = 
the Tummel-Garry Hydro-Electric Project,” 

Grundy, ** The Mullardoch—Fasnakyle—Affric ‘funnels * 
E. C. Dillon, 5.30 

Tues., ." Tth. ed ook George Street, Westminster, 
8.W.1, “ Mechanical Handling of Parcels and Mails,” 
J.V. Frankia and J. H. Mahy, 5.30 p.m. 


Institution of Electrical Mogineers 

To-day, Feb. 24th.—Lustitutiou of M | Engi _ 
Storey’s Gate, St. James’s Park, S.W.1, “ The Applica- 
tion of Gas Turbine Technique to Steam Power,’ J. F. 
Field, 5.30 p.m.——N.E. STUDENTS’ SECTION : oe - 
College, Newcastle-upon-Tyne, ‘* Switchgear,” T. W. 
G. Hart and K. W. Stanger, 7 p.m. 

Mon., Feb. 27th.—Ravio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, Discussion on *“* Mobile 
Radio Power Packs,” opened by R. L. Phillips, 


won 30 
qo lst,—Lonpon Stupents’ Section: Insti- 
veka of Mechanical Engineers, Storey’s Gate, St. 

















THE ENGINEER 


James’s Park, 8.W.1., Three Short Papers on 
“Some Engineering Problems in Aircraft ign,” 
Pp mm. COTTISH CENTRE: Heriot-Watt College, 
ro “Some Electromagnetic Problems,” 
owe, 7 p.m. 

Thare, March 2nd.—Savoy Place, Victoria Embank- 
ment, W.C.2, “ Some Electrical Methods of Measuring 
Mechanical Quantities,” F. J. Woodcock, 5.30 p.m. 

Mon., March 6th. —Savoy Place, Victoria ‘Embankment, 
W.C. 2, Discussion on “The Place of High- gr ped 
Heating i in Industry,” C. E. Eadon-Clarke, 5 
——S. Mipuanp CENTRE: James Watt "Memorial 
Institute, Great Charles Street, Birmingt “ The 
Design, Specification and Performance of igh gh Voltage 
o— Diverters,” H. F. Jones and C. J. O. Garrard 

N. Mrptanp CENTRE: Town Hall, Leeds, 

ae * R. A. Smith, 7 p.m. 

Pn March 7th.—MEASUREMENTS AND Rabio Sxc- 
TIONS : Savoy Place, Victoria Embankment, W.C.2, 
“The Fundamental Limitations of Second Harmonic 
Type of — Modulator as Applied to the Ampli- 
fication of Small D.C. Signals,” P C. Williams and 
S. W. Noble ; ‘‘ A New Theory of the Magnetic Ampli- 
fier,” A. G. Milnes, 5.30 p.m. 


Institution of Engineering Draughtsmen and Designers 

Tues., March Tth.—St. Andrew’s School, Sydney Road, 
Enfield, Middlesex, ‘* Blue Printing Overseas Markets,” 
A. G. Jones, 7.30 p.m, 


Institution of Engineering Inspection 
Thurs, March 2nd.—Lonpon CentRE: Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2, “ Present 
Tendencies i in Production Engineering,” W. C. Puckey, 


6 p.m 
Tues., March 7th.—Covertry Branca: Tech. Coll., 
Coventry, “ Electro- -Deposited Surface Finishes for 
Appearance or Protection,” A. F. Birchington, 7.30 
.m.——W panstngg- 7 raalener BRANCH : Compton Grange, 








Yolverhampton, “ fi C ts for Air- 
craft Fuel Meteri peered H. 8S. Thomas, 
7.15 p.m.——S.W. Brancu: Grand Hotel, Broad 


Street, Bristol, “ Drilling Holes in Diamonds, ” Mr. 
Leeds, 7.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., March 7Tth.—39, Elmbank Crescent, Glasgow, 
“Trends in the Choice of Machinery for Oceangoing 
Merchant Vessels,” A. W. Davis, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

To-day, Feb. 24th.—MANCHESTER AND DisTRICT 
Brancu : Town Hall Extension, Manchester, Chair- 
man’s Address, 6.30 p.m. 

Mon., Feb. 27th.—LiverPoot anp District BraNncH : 
Radiant House, Bold Street, Liverpool, “‘ Domestic 
Hot Water,” fe K C. Weston, 6.30 p.m. 

Tues., Feb. 28th.—Scortish BRaNncu: Bogmeming 
Centre, os, Sauchiehall Street, Glasgow, 

House Lay-out, ” F. Spalding, 6.30 p.m. 

Wed., March \st.—E. LANDS Brance: Victoria 
Station Hotel, Nottingham, Installation of Chairman 
for 1950-51; Papers for “John Hughes Prize,” 
6.30 p.m. 

Institution of Mechanical Engineers 

To. , Feb. 24th.—Storey’s Gate, St. James’s Park, 
8.W.1, “The A »plication of Gas Turbine Technique 
to Steam Power,” J. F. Field, 5.30 p.m. 

Tues., Feb. 28h.—S. WaLes BRANCH : Institute of Engi- 
neers, Park Place, Cardiff, ** The Erection of a Modern 
Boiler Plant,” J. S. Gray, 6.30 p.-m.——BIRMINGHAM 
A.D. CENTRE: James Watt Memorial Institute, — 
Charles Street, Birmingham, Annual General Meetin 
“Petrol Injection as Applied to Road Vehicles,” 
Barrington, 6.45 p.m. 

Wed., March \st.—Grapvates’ SECTION : Roe 
St. James’s Park, 8.W.1, Three Short P: on 
“Some Engineering Problems in Aircraft ign,” 
7 

nee, 3 March 7th.—Coventry A.D. CENTRE: Geisha 
Cafe, Hartford Street, Coventry, Annual General 
Meeting, “ Diesel- Electric Traction,” E. T. Hippisley, 
7 p.m. 

Institution of Production Engineers 

Sat., Feb. 25th.—Ha.irax GRADUATE SECTION: White 
Swan Hotel, Halifax, “Noise and Vibration in 
Machinery,” W. A. Tuplin, 2.30 p.m.; Annual General 

Meeting, 2 p.m. 

Mon., Feb. 27th.—Mancuester Section: College of 


Technology, Sackville Street, Manchester, “* Advance 
of Industrial Heat Treatment,” J. Mc » 7.15 p.m, 
Tues., Feb. 28th.—Lincotn Sus-Secrion: Visit to the 


works of Rose Brothers (Gainsborough), Ltd., Gains- 
borough, 7 p.m.——Luton, BeprorD anpD District 
SECTION : Pown Hall, Luton, Film, “ Mechanical 
Handling,” 7 p.m. 

Wed., March ist.—Coventry GrapvuaTE SECTION: 
Tech. Coll., The Butts, Coventry, “Gear Cutting 
Procedure,” H. Pearson, 7.15 p.m.——NOTTINGHAM 
SECTION : Victoria Station Hotel, Nottingham, 
Annual General Meeting, 7 p.m.—— N Sko- 
tion: Harris Institute, Corporation Street, Preston, 
“Modern Foundry Practice,” C. 8. Johnson, 7.15 

* p.m, WoLvERHAMPTON SECTION: West M ‘dland 
Gas Board, Clarence Street, een te ae * Manu- 
facture and Application of Gears,” J. P. G. Rhind, 


7 p.m. 
Tete, March 2nd.—Gtascow Sxcrion : Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 





Glasgow, Informal Discussion on “ Foremanship,” 
H. Gardner, 8 p.m. 
Sat., March .—YORKSHIRE GRADUATE SECTION: 


Visit to British N.S.F. Company, Ltd., Ingrow Bridge 
Works, eo 2.30 p.m. 

Mon., March Gch —Ha HaLirax SECTION : Whiteley’s 
Cafe, Westgate, Huddersfield, ‘ Costing as an Aid to 
Management,” H. H. Norcross, 7.15 p.m.——YoRK- 
SHIRE Section : Hotel Metropole, King Street, Leeds, 
Annual General Meeting, 7 p.m. 

Tues., March 7th—WOLVERHAMPTON GRADUATE SEO- 

mTion: West Midland Gas Board, Wolverhampton, 
“ Machine Tool Trends,” C. Eatough, 7.15 p.m. 


Feb. 24, 1950 


Institution of Sanitary Engineers 
Feb. 28th.—Caxton Hall, he rome 8.W.1, 


teenies on “* r and the Sani 
opened by E. Carr, O30 p-m, sso 
Junior Institution of Engineers 
To Feb. 24th.— 39, Victoria Street, West: 
aw. ** Launches, Tugs and Workboats,’ Home 
Higgs, 6.30 p.m.——-W ESTERN Grovur OF Memuers; 
— Coll., Bath, “Drop Forging,” K. L, Buckle, 


ino Web. 27th.— SHEFFIELD AND Districr Sz 

Metallurgical Club, £108, West Sirot Sheffield, 
echani in rat if " 
J. 8. Mayne, 7.30 p.m. oe Rolling ae. 

Wed., March 1st.—Miptanp Szorion: James Watt 
Memorial Institute, Great Charles Street, Birmi:, gham, 
“‘ American Archwology,” Frank A. Fry, 7 

Fri., March 8rd.—39, Fictoria Street, ainsi 
8.W.1, Film Evening, ‘Thro’ the Mill,” “ Pluto," 
Introduced by J. 8. Blair, 6.30 p.m. 

Mon., March 6th.—N.W. Sxction: Manchester Geo. 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “ Electrical Equipment of Large Machine 
Tools,” T. Pickering, 7 p.m. 

Liverpool Engineering Society 

Wed., March 1et.—24, Dale Street, Liverpool, ‘ Diese] 

Propulsion for Cargo Vessels,” A. G. Arnold, 6 p.m, 
Manchester Association of Engineers 

To-day, Feb. 24th.—Engineers’ Club, Albert Square, 
Manchester, “* Some Engineering Aspects of Building 9 
Plant for the Production of Chemicals from Petroleum,” 
H. E. Chariton, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Feb. 24th.—Mining Institute, Neville Hall, 
Newcastle-upon-Tyne, “A Review of Ship Model 
Data,” A. Emerson, 6.15 p.m. 

Royal Aeronautical Society 
Thurs., March 2nd.—lInstitution of Civil Engineers, 
* Design 


ingineer, 4 


Great George Street, Westminster, S.W.1, 
for Maintenance,” R. E. Bishop, 6 p.m. 
Society of Engineers 
ers Feb. 24th.—17, Victoria Street, Westminster, 
1, Film, “Gas Manufacture and Utilisation, ” 


6th.—Geological Society, Burlington House, 
Piccadilly, 5B ees Oxygen and Other Gases and Their 
Application to Industry,” R. E. Dore, 5 p.m. 
Society of Instrument Technology 
Tues., Feb. 28th.—Society of Tropical Medicine and 
Bygone, Meneoa ee vhnront fy se W.1, “ Some 
ro ts of Hygrometry,” H. Spencer ‘Gre 
and E. Rourke, 6.30 p.m. wis vit sate 
Stephenson Locomotive Society 
Wed., March lst.—LonpoN aND SovuTHERN AREA: 
32, Russell Road, Kensington, W.14, Annual General 
Meeting, 7 p.m. 
Women’s Engineering Society 
Mon., Feb. 27th.—Visit to the Daily Mail, Northcliffe 
House, 9.30 p.m. 





An Inpusrriat History.—We have received 
- interesting book entitled *“‘A History of N. 
reening and Sons, Ltd., W: m, from 1799 
me 1949,” which has been written for the company 
by S. P. B. Mais. This little volume traces in an 
attractive, entertaining way the establishment, 
early days and growth of this well-known firm of 
woven wire cloth manufacturers. In addition to 
providing a historic record of the firm during its 
150 years of existence, the book gives an insight 
into industrial life in the early days of the 
last century. Of —— interest is a chapter 
giving extracts of correspondence which passed 
between members of the Greening family in the 
early days of the firm, and notes taken from early 
record books provide an insight into prices and 
wages at that time. Books which with the 
history of some of the older firms in this country 
are always of interest and this one is no exception ; 
all who are fortunate enough to get a copy will 
thoroughly enjoy reading it. 


Books of Reference 


Whitaker's Al k, 1950. London: J. 
Whitaker and Sons, Ltd., 13, Bedford Square, 
W.C.1. 12s, 6d. net. —The 1950 “ Whitaker,” 
which has recently made its appearance, is 
undoubtedly as valuable as a work of reference as 
its long line of predecessors. The almanack, which 
was established in 1868, continues to give an 
os Account of the Astronomical and other Pheno- 
mena,” and year by year it presents an increasing 
amount of information respecting the Governments, 
finances, population, commerce and general statistics 
of the various nations of the world. To those 
engaged in industry, there are many sections of 
‘* Whitaker ”’ that furnish the correct answer to the 
variety of questions which arise every day. The 
Parliamentary and Government sections have once 
again required extra space, and in this new edition 
room has been found for a great deal of information 
about the boards and organisation of the national- 
ised industries. ‘‘ Whitaker” is, indeed, one of 
those annual publications that are an essential to 
every reference library. 

































A London Travel Survey 


Some int cresting facts about the travel habits 
of those who live and work in the London area 
qe contained in @ report entitled “‘ London 
travel Survey, 1949,” which has been issued 
this week by the London Transport Executive. 
Although much of the information included in 

this report relates to the social aspects of travel 
in London, there are many points raised which 
vill give engineers an indication of the demands 
made on transport services. Lord Latham, 
Chairman of London Transport, directed atten- 
tion to some of these points in an after-luncheon 
address on “The Social Aspects of Urban 
Travel,” which he delivered to the Institute of 
Transport on Tuesday last. He said that the 

had revealed that London Transport’s 
mil and road services were used by just over 
halfthe London population for regular journeys, 
joumeys made at least once a week for a specific 
p . That indicated, Lord Latham sug- 
gested, that though there had been a vast 
imerease in travel on London Transport— 
roughly 45 per cent. since pre-war—there 
certainly seemed wide scope for further expan- 
sion in public service travel in the Metropolis. 
The survey revealed that, out of every 100 
working Londoners, fifty-eight used public 
transport, seventeen walked, fourteen travelled 
by bicycle, four used motor-cars, and two 
amployed “‘other means,” which included 
motor-cycles. Of Londoners who travelled to 
work by public transport, 56 per cent had a 
straight-through journey and 44 per cent had 
tomake one or more ¢ . Another matter 
to which Lord Latham referred was that the pro- 


portion of “work” journeys dropped from . 


70 per cent on Mondays to Fridays to 48 per 
cent on Saturdays, which, of course, he said, 
reflected the widespread introduction of the five- 
day week since the end of the war. A final fat 
brought out by the survey was that the average 
amount spent per household on regular travel, 
for work and otherwise, by public transport, 
spread over all households in Greater London, 
was about 5s. a week, which included 3s. 9d. a 
week on journeys to and from work by members 
of the household. 


The Professional Engineers’ 
Appointments Bureau 


Tse Professional Engineers’ Appointments 
Bureau has now completed the fifth year of its 
work, and has just circulated a statement 
summarising its principal activities in 1949. 
The total number of notifications of vacancies 
received by the Bureau during the year was 
1131, of which 332 were for civil engineers, 513 
for mechanical engineers and 286 for electrical 
engineers. The statement adds that in the 
summer months the number of engineers 
enrolled by the Bureau fell to 400, but by the 
end of the year that number had risen to 504, of 
whom 79 were primarily civil, 259 mechanical 
and 166 electrical engineers. A very small pro- 
portion of that total represented engineers who 
were actually without employment, and the 
majority were over the age of fifty. The 
decrease in the number of men on the register 
was noticeable in all age groups, and throughout 
the year the number of men of over fifty was 
approximately 8 per cent of the total. The 
Bureau once more reports that the greatest 
overseas demand for engineers has come from 
tropical countries, especially the Persian Gulf, 
India, Pakistan and the Far East. In view of 
the extreme difficulty of finding engineers pre- 
pared to work in those countries, and the 
importance of ensuring as far as possible that 
British engineers are appointed, detailed con- 
sideration has been given to the problems 
involved. According to the Bureau, the prin- 
cipal factors involved are the relative insecurity 
of these overseas posts—the contract rarely 
exceeding five years in the first instance—and 
the strongly maintained demand for professional 
engineers in this country. During last year, 
Principally owing to the generosity of employers, 
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donations received totalled £1400, but it was 
nevertheless necessary to withdraw £310 from 
the capital originally subscribed in order to 
meet the running costs of the Bureau. Mr. 
R. W. L. Harris, M.1.C.E., M.I.Mech.E., has 
continued to act as Registrar and Secretary of 
the Bureau, but he is shortly resigning that 
position to take up an appointment with 
Messrs. Preece, Cardew and Rider. Mr. Harris 
has been responsible for the general organisation 
and running of the Bureau since its inceptioa in 
1945. 


London Area Passenger Charges 
Scheme 


Tue British Transport Commission stated on 
Tuesday last that the first charges scheme 
which it has submitted to the Transport 
Tribunal deals with passenger fares on rail and 
road services throughout the London area. It 
covers all services of London Transport, to- 
gether with the suburban services of British 
Railways within the areaserved by London 
Transport omnibuses, and also takes in the 
whole of the London, Tilbury and Southend 
line. The scheme is described as an interim one, 
because it may require some modification when 
charges schemes for the whole country are 
settled later. The scheme will be the subject 
of a public hearing by the Transport Tribunal 
in due course and cannot come into effect until 
after the Tribunal has confirmed it, but the 
Commission is seeking authority to introduce 
it on October Ist next, when the conversion of 
the South London trams to omnibuses is due to 
begin. In an explanatory memorandum issued 
with the scheme, the Commission states that 
the existing different levels of fares result in 
many inequitable anomalies. For example, the 
fares and season ticket rates on British Railways 
are generally higher than those on London 
Transport, and there are also marked ine- 
qualities of charge as between different services 
of London Transport, of which the most notable 
is the application of low workmen’s fares to 
underground ra‘lways, trams and trolleybuses, 
but not at all to ordinary omnibuses. The 
main objects of the scheme are to establish as 
far as possible equality of fares for journeys of 
similar length, and for those between common 
poin’s by alternative routes ; and in particular 
to remove the differences of charge which at 
present discourage people from using the most 
convenient means of transport for their 
journeys. To secure a new common level those 
charges which are relatively high will be 
reduced, and those which are relatively low will 
be increased. One feature of the scheme is the 
replacement of the workmen’s fares which are at 
present limited to rail, tram and trolleybus, by 
& system of cheap early morning fares ava lable 
on all forms of transport, except the Green Line 
coaches. This will mean a substantial new con- 
cession to early morning passengers over all the 
extensive omnibus system of London Transport 
for distances beyond one mile. These new early 
morning fares will generally be higher than the 
present workmen’s fares, but in most cases 
lower than the present ordinary fares and in all 
cases lower than the proposed new ordinary 
fares. The estimated net effect of the lowering 
and raising of fares involved in the scheme is to 
increase the gross receipts from passenger 
services in the London area in a full year from 
about £74,250,000 to about £77,750,000. 


Science and Industry 


THE Manchester Joint Research Council was 
set up about five years ago by the University 
of Manchester and the Chamber of Commerce, 
its aim being to “ bring science to the greater 
aid of industry and commerce.” Information 
concerning the progress being made by the 
Council is given in the annual report for 
1949, which was published at the end of last 
week. Rather more than a year ago the Coun- 
cil decided to make an investigation of the 
scientific needs of industry in N.W. England, 
and the hope was then expressed that the 
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1949 report would include at least an interim 
account of the investigation. Regret is 
expressed that no such account is yet available, 
as most of the Council’s activity has related to 
clarification of the problems involved in mak- 
ing the proposed survey. Foremost among 
those problems, the report says, were the 
actual method and character of the investiga- 
tion, the appointment of the necessary staff, 
and the financing of the venture. The report 
states that considerable progress has - been 
made with the first of those problems, and 
should it prove possible to “‘ solve the problems 
which fall under the second and third heads, 
there is no doubt that the survey could be 
embarked upon with little further delay.” 
The problem of finance, it is added, has so far 
proved intractable, although substantial ad- 
vance towards its solution has been made. 
The Council remains convinced, however, that 
the survey is a fundamental piece of work, 
which ought to be done, and which it is in a 
unique position to supervise. A_ difficult 
financial situation renders the need for the 
investigation more acute and not less so, 
and the report expresses the Council’s deter- 
mination to do everything possible to see that 
the survey is carried out as soon as possible. 


I.E.E. Annual Dinner 


THE annual dinner of the Institution of 
Electrical Engineers was held at the Connaught 
Rooms, London, on Thursday, February 23rd, 
when more than 650 members and guests were 
present. The toast of the Institution was 
proposed by Sir Gerald Kelly, President of 
the Royal Academy, who delighted his audience 
by making an amusing comparison between 
the Institution and the Academy. Professor 
E. B. Moullin, President of the Institution of 
Electrical Engineers, responded. Mr. T. G. N. 
Haldane, the immediate Past-President, who 
proposed the toast of ‘‘ The Guests,” apologised 
for any omissions that might be made owing to 
the physical impossibility of expressing his 
welcome to each guest individually. Respond- 
ing on behalf of the guests, Sir Malcolm Sargent 
had some pungent things to say about the 
ubiquitous microphone and he suited his 
actions to his words by disdaining the instru- 
ment in front of him and relying instead 
on the unaided power of his voice. He paid a 
handsome tribute to radio and _ electrical 
recording as means of bringing music before 
a wider audience than that catered for by the 
concert hall alone. Sir Malcolm also expressed 
the hope that electrical engineers would make a 
concentrated effort to devise hearing aids that 
woukl be a considerable improvement on 
existing apparatus. 


Government Changes 


CHANGES in the Government, following the 
General Election, were announced on Wednes- 
day morning. The appointments include Mr. 
Emanuel Shinwell, who becomes Minister of 
Defence in place of Viscount Alexander of 
Hillsborough ; Mr. John Strachey, who suc- 
ceeds Mr. Shinwell as Secretary of State for 
War; Mr. Hugh Gaitskell, who becomes 
Minister of State for Economic Affairs, a new 
office without Cabinet rank; and Mr. P. J. 
Noel-Baker, who succeeds Mr. Gaitskell as 
Minister of Fuel and Power. A new appoint- 
ment to the Government is that of Mr. R. R. 
Stokes, M.I.Mech.E., chairman of Ransomes 
and Rapier, Ltd., who becomes Minister of 
Works. Most of the other Ministries remain 
under the same direction as during the last 
Parliament. Sir Stafford Cripps continues as 
Chancellor of the Exchequer ; Mr. J. H. Wilson 
as President of the Board of Trade ; Mr. George 
Isaacs as Minister of Labour ; Mr. G. R. Strauss 
as Minister of Supply ; Viscount Hall as First 
Lord of the Admiralty ; Mr. Alfred Barnes as 
Minister of Transport ; Mr. Arthur Henderson, 
K.C., as Secretary of State for Air; and Lord 
Pakenham as Minister of Civil Aviation. 
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Productivity in British Industry’ 


No. I—THE THRESHOLD OF PRODUCTIVITY 
By FRANK A. MARTIN, 0O.B.E., B.Sc., A.R.L.C.T 


pyetaons, appliances and organisation 
are three potent tools with which 
managements expect to meet the call, 
reiterated day by day, for that particular 
manifestation of efficiency which is now 
called productivity. Like the tools of the 
artisan, they differ widely in form and func- 
tion. Few of our diversified industries talk 
a common language when discussing the 
means to improved productivity, and there 
is even danger that this difference of tech- 
nical language may hide the real significance 
of the demand and the true source of the 
response which is wanted. 


PERSONAL REACTIONS 

No single method can be adopted, appliance 
put to work or organisation set up without 
producing personal reactions. Not that every 
reaction is noticeable; men in industry do 
not always think it necessary to voice their 
thoughts, or their thoughts may register no 
more than tolerant apathy. At some stage, 
however, the man whose job it is to get 
things done has to make a demand upon other 
men’s minds, to win their acceptance of his 
will and from that their co-operation in 
what is afoot. Speaking broadly, the time 
for making that demand arrives when the new 
method or machine or organisation must 
go to work. Of the methods of making it 
more has already been written than can 
usefully. be repeated and still the secret has 
not found its way into the prison house of 
the spoken word. At this stage one is dealing, 
not with personnel, but with people; not 
with numbers on a payroll, but with indi- 
viduals, each with a personal interest in the 
effect of the proposed introduction upon him- 
self and his efforts. Personnel are statistical 
items, “ without bowels, compassion or the 
friendly germ ”’; people can respond to the 
touch of leadership with a like trust and 
reflect the fire of courage with their loyalty 
and enthusiasm. The right approach will 
elicit the outlook which is sought. 

In securing the right outlook, on the 
threshold of the new adventure, lies a common 
task for all sorts of industries who seek to 
raise their standards, whether of productivity 
or any other quality. This is no other than 
clarifying the personal implications of what 
they are bent to achieve. It is more than 
merely “ getting it across to the man on 
the floor.”” Long before new ideas are taking 
tangible shape, capable of being explained 
to the operative employee, they must be 
sifted through the minds of senior and junior 
management, persons who may be expected 
to see even more clearly than the floor worker 
how the ideas affect their own environment. 
Industrial leadership is worthless unless it is 
imbued with sincerity which itself is incon- 
sistent with a woolly approach to the 
problems set by the course of advance. 
This problem of personal reaction is too 
important to be neglected at any stage of 
development. 


AMERICANS AND PRODUCTIVITY 
That individuals may be profoundly 
affected by a policy of seeking high produc- 
tivity is undoubted. It is believed by some 
people in Britain and by a great many more 
in the US.A., that high productivity and 
the American way of life are blood brothers, 
* No. I, “An Introductory Survey,” by B. White, 


at February 17th. 
Director, Samuel Osborn and Co., Ltd. 





if not Siamese twins. No very clear definition 
is obtainable of the American way of life 
(in avoiding it the Americans display both 
prudence and wisdom), yet it certainly com- 
prises the elements of unfettered competition, 
a belief that there are bigger and better things 
to be, and that what one man can do, another 
can. These are not new phenomena in the 
U.S.A., nor is the machine-mindedness to 
which they have been harnessed. It is close 
on 100 years since Whitworth and Wallis 
wrote of the Americans: “ They showed 
an amount of ingenuity combined with 
undaunted energy, which we would do well 
to imitate.””* 

The circumstance that machine-minded- 
ness is a feature of American life need not 
blind us to the light which shines in the 
British heritage. The light is there, dimmed 
by accretions of protective cobwebs spun 
over it in the interests of safety first and 
similar heresies. The interest which has been 
focused on the American way of life is a 
challenge to British industrial thought. 
So much have bad habits sapped vigour from 
the British outlook that a case can be made 
for adopting American moulds of thought 
as the only defence against the economic 
hazards which beset us. The problem in 
Britain is how to cut out the cankers of 
indifference and complacency and yet retain 
the tolerance which has been the special con- 
tribution of the British people to industrial as 
well as national development.. 


MANAGEMENT FOR PRODUCTIVITY 


What has been written above is designed 
to cast the first responsibility for policies of 
increased productivity upon the top levels of 
management. Getting these policies to work 
is at least three-quarters a management job. 
Although the technical means of carrying 
them into effect are as varied as the processes 
to which they must be applied, there are 
three pre-requisites common to all. 

Each manager, technician and supervisor 
requires first to be convinced of the wisdom 
of the policy of increasing productivity. 
Conviction is more than intellectual accept- 
ance; it implies emotional understanding, 
even the influence of fear—in particular the 
fear of what may happen to our industrial 
and social structure if we fail to make the 
grade. Because the strongest impulses arise 
from emotional conviction it is not out of 
place to account as part of the wisdom of the 
productivity policy so unutilitarian a reason 
as a preference for going down fighting to 
sinking listless and apathetic among the 
wreckage of former greatness. The response 
given to courage in action is justification of a 
policy bravely adopted. More, if the choice 
is between staying as we are, to watch the 
work of the generations before us crumble in 
the economic storm, or spending every energy 
to put our industrial house in trim against 
to-day’s tempest, there can be only one way 
open to any man of spirit. At the very worst, 
by following the hard way, Britain might go 
out, broken in the contest, without losing 
her self-respect. At best it can lead us back 
to economic pre-eminence linked with moral 
leadership. | 

The second requirement is faith in the 
possibility of success. To whom authority 
is given, of them shall much more be required. 
Leaders of industry have to make far greater 
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ventures in faith than those they lead ; their 
vision is necessarily wider, the horizons more 
vast, than the limits set to their followers 
That is part of the reward of accepting | Br 
ship. And in the wider vista large tracts of 
danger and difficulty are seen all too easil 
yet from the higher outlook it is posaibl; 
better to discern the way to succes. Man 
of the reasons given for impossibili y ae 
seen to arise only from a desire to shift the 
burden—something to avoid at all costs, 

An example is seen in the use of t/at sad} 
overworked word “ frustration.” I‘; implica. 
tion of malevolent personal action to bri 
one’s efforts to nought has given way to the 
conception of insentient resistance, as of g 
lump of putty. Frustration is tie excuse 
given when a man’s driving power is not 
being applied skilfully enough to guide his 
efforts through difficulties of circumstance 
be they material, legal or political. Often 
it implies impatience. No one need belittle 
the difficulties of getting ideas to the point of 
positive action, but neither need difficulties 
be dressed up to pass as impossibilities, 
Short of a debauch of introspection, there ig 
room for meticulous examination of ey 
reason why “‘ it can’t be done, not here,” and 
a ruthless separation of truth from personal 
likes and dislikes. 

In a junior grade of supervision it is not 
uncommon to find, say, a foreman hotly 
maintaining that suggested changes in his 
department are completely impossible, while 
his manager knows well that there is only 
one reason for opposition—simply that 
things have never been done that way 
within the foreman’s experience. It is then 
for the manager to show the foreman that 
his reasons, singly and together, are invalid, 
finally bringing him to the point of admitting 
that a trial is worth while—better still, 
inducing him to bring out the original sugges- 
tions as the children of his own mind. 

This is the same problem, writ small, as 
besets the top-level man, except that the 
latter has no mentor to lead his thoughts 
save his own relentless self-criticism. In the 
mind of each, the goal must be made to 
appear attainable. If not, all his resolution 
is a rope of sand. 

These two pre-requisites are by nature 
personal to the private mind and conscience 
of each one of us. No p will be served 
by trying to tell how they are to be realised, 
for no two men travel the same road to that 
destination. 

With the third requirement is bound up 
all the outer relationships of people with 
each other, consisting of approaches, 
responses, likes and dislikes, loyalties and 
friendships. In this field lie the arts of 
managing and being managed which, if 
properly learned, open the door to whatever 
technical advances material knowledge makes 
possible. It consists in cultivating the right 
approach to one’s relations with fellow men. 
In the simplest formulation, this requirement 
is an earnest intention to foster mutual 
respect among all the people who intermingle 
in industrial effort. The expression was 
recently to sum up the findings of a conference 
which had spent a full morning in vigorous 
discussion of the personal matters affecting 
employment and their relation to high pro- 
ductivity. Respect cannot be laid on to 
order; it must be earned. Not the least 
effective way to earn it lies in making con- 
stant search for worthiness in the other man, 
and giving thanks for partial virtues. The 
need for mutual respect arises sharply a 
the stage of development when the means 0 
production have to be applied as a result of 
personal responses. 

When these three primary requirements 
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have been met, the way is clear for leading 
one’s section of industry along the road 
towards higher ee on sup- 
posing that the fundamentals of leadership 
areinevidence. Their presence is shown by 
one criterion alone—that leadership is 
aooepted readily by leader and led. 


ENTHUSIASM 

It follows from what has been written that 
» pronounced upward turn in productive 

ficiency can only be effected by first infusing 

enthusiasm into every person whose co-opera- 
tion is required. Applying the test of mutual 

t, it is manifest that enthusiasm must 
have @ backing of fair intention. Policies 
directed towards sectional gain are taboo— 
and since selfishness is often imputed to the 
other man as a sort of smoke cover for one’s 
own failings, let it be emphasised that any 
unfairness, whether it deprives shop workers, 
supervisors, Management, Owners or cus- 
tomers of fair participation in the good and 
the bad times will inevitably undermine 
enthusiasm. Mutual benefit is a concomitant 
of mutual respect, and in presence of the 
latter there tends to be much less disagree- 
ment about what is fair and what is not. 

Inculcating enthusiasm is not a matter of 
mathematical calculation or the book of rules. 
The most important factor is the personal 

ce of the man who is responsible for 
thedriving force. Personnel may be directed, 
no doubt, by some form of remote control ; 
people can only be led by a person. This is 
no injunction to managing directors to go 
over the heads of their managers. It is the 
statement of a belief that their presence on 
the shop floor at frequent intervals is an 
essential part of the support they ought to 
give to the works manager. If one of the 
largest combines in Britain has found it 
possible and necessary to have members of 
its main board allocated each to take personal 
interest in a group of factories and to visit 
them regularly, that is sign enough that there 
is true value in the personal presence of the 
man at the top. 

An instance comes to mind from a com- 
paratively small organisation employing 
between 600 and 700 men. The managing 
director found himself, for a period of several 
weeks, closely tied to his desk, preparing a 
report against the clock. Towards the end 
of this time, as he was crossing the yard, a 
man from one of the shops stopped him. 
“T’m glad to see you sir,” he said. “‘ You’ve 
not been in the works for a long time.” The 
other explained that he had been tied to his 
desk by a job that took nearly all his waking 
hours. “‘ We ken that fine,” came the reply, 
“but we miss seeing you.” That director 
took the lesson to heart. 

The importance of fairness in dealing with 
personal problems has received honourable 
mention in every ‘‘ Child’s Guide to Manage- 
ment.” Less prominence has been given to 
the need for decisions, clearly stated, 
and no shilly-shally. In a recent discussion, 
two foremen were giving their opinions on 
their own organisation. “T like So-and-So 
and Whatsit,” said one. “‘ When you go to 
them with a question they give you a ruling 
right away and stick to it. You may not 
like it, but at least you know what they 
want.” ‘* Yes,’ said the second, “‘ but some 
of the others take half the day to make up 
their minds, then change overnight.” The 
one type can engender enthusiasm or transmit 
the vigour and drive of their superiors in the 
organisation ; the others are the despair of 
many an energetic manager. 

Wace INOENTIVES 
Sooner or later in a discussion of means 


of developing response to the appeal for high 
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production rates, the subject of wage incen- 
tives is bound to arise. That is natural and, 
indeed, desirable, as payment is one certain 
way in which the employer of labour can show 
his willingness to share benefits with the 
people he employs. Perhaps this is not the 
reason usually given for fixing piece rates, 
but it is advantageous to look at wage rates 
as a means of sharing with the direct workers 
benefits which accrue from their turning out 
extra work either by added effort or by using 
greater skill. 

Methods of fixing rates need not be 
reviewed here. It is of interest, though, to 
examine three different methods applied in 
a works in the Midlands with the specific 
intention of encouraging interest in high 
production rates. 


A SMITHING OPERATION 


The first example refers to a simple smith- 
ing process which is the last of a series before 
painting and loading for despatch. It con- 
sists of a hot operation using a gas furnace 
and hydraulic press, followed by quenching 
or air cooling, then cold hammering of an 
inserted spindle end. The product is sold 
in a low-price market, which influenced the 
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Table II, which gives extracts from successive 
monthly production returns before and after 


the change. 
A STEELMAKING EXAMPLE 


The second example illustrates a different 
approach to the use of incentive payment. 
In this case the principle is that, no matter 
what the effort made by the direct. workers 
on the job, the gain to the company is con- 
fined to reduction of overhead and indirect 
costs. The purpose to be served was different 
from that in the first example. The process 
was steelmaking. An old installation, faultily 
laid out, had been remodelled. The old 
manning was wasteful, had grown up during 
a period of uninspired management and had 
been found far too costly to continue. 

Manning suitable for the new lay-out was 
decided and basic rates applied in accordance 
with the standards of the previous agree- 
ment. This cost was then related to an 
output below which it would be necessary to 
resort to part-time working, assuming normal 
effort, and yielded a standard wage cost per 
ton. As nearly as the complications of the 
National Award Bonus would admit, a 
scheme was then calculated which gave clear 


TaBLEe Il—Production of Smithed Units per Month—1947—48 


















































Month May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apl. 
Number of weeks ... ...) 4 4 4 4 4 5 4 5 4 4 5 4 
Units produced ... | 1231 | 1700 | 1700 | 548* | 1812 | 41934 4934 | 4899 | 4622 | 3591 | 5433 | 4788 

a Major plant i 


repairs. 
t Bonus scheme introduced. 


piece rate originally fixed. The market was 
at that time limited and highly competitive. 

An abnormal increase in demand was met 
in the earlier stages of manufacture by 
mechanisation of much of the production, 
but the final operation stubbornly refused 
to be speeded up by mechanical means. 
More, at the normal output, only the small 
crew of three were deft enough to find the 
wage rate reasonable and there was little 
prospect of recruiting a second shift to 
increase production. Here was a donkey 
which needed some super-carrot, yet all the 
time it was to be remembered that, when the 
immediate demand had passed, the normal 
output only would be required, failing some 
prodigy of salesmanship, and rates in excess 
of the standard would put the cost above what 
the market could repay. On the other hand, 
increase of output would have a marked 
effect in reducing the fixed charge cost per 
article, 

The solution was found in sharing this 
advantage. The standard rate remained, 
for the standard output. Thereafter suc- 
cessive increases of rate were given for 
successive brackets of output. Actual figures 
for the bonuses given are shown in Table I. 

TasBLEe I—Bonus Payments on Smithing Operation 


Range of production Bonus over 
standard rate 
up to 400 unite per week... ... Nil 
401 to 600 units per week... ... 4d. per unit 
601 to 800 units per week... ... ld. per unit 
801 to 1000 units per week 1}d. per unit 
Over 1000 units per week... 1}d. per unit 


The increased rates applied whether the 
output was obtained by one shift or by two. 
The scheme was devised and explained 
to the operators on the job and was accepted 
by them, and by a readily recruited second 
crew, with enthusiasm. At that time the 
factory was recovering from the immediate 
post-war disorganisation. The operative 
word was production. Productivity had not 
yet come fully into fashion, but cost-con- 
sciousness ensured that productive efficiency 
should go hand in hand with higher produc- 
tion. The effect on production is shown in 


advantages to the furnace crew for increases 
in production, yet made it even more to their 
benefit to obtain their output with the 
minimum of overtime. The wage cost to the 
company remained constant, per ton melted. 

The only drawback to the scheme was that, 
although the methods of calculating the 
wage were quite simple, the explanation of 
the effects was rather involved. The crew 
originally employed on the old installation 
had been disbanded to work in other pro- 
cesses. Those who were vigorous enough to 
tackle the new job were invited to return to 
run an installation manned by fifteen men, 
instead of twenty-eight, as formerly, and the 
scheme of wage payment was explained to 
them in principle and detail. The principle 
was easy enough to understand, but the detail 
was too difficult for minds unaccustomed to 
arithmetical work. The patience of the works 
manager, however, was equal to the occasion, 
and lasted until one of the crew came out 
with what was in his mind. “I don’t under- 
stand how this is going to work, but you 
have always given us a fair deal, and I think 
we ought to trust you in this.” A case of 
mutual respect at work. That his trust, and 
the faith of the originator of the scheme were 
justified is clear from Table III, which shows 

TaBLe [11—Steelmaking Monthly Averages—1947—48 


Average Direct 
Month weekly wages 
production r ton 
Tons eh d. 
RCM ssc icce SPs Cer 
WON oa. Scie < Sap egw a ee of ae 
pS Sparta AS. YMA hey 
Auge ssw. ee OR ee 
September ... 119 110 
October... ... 120 ee ae 
November ... 128 bot: 4 
December ... ee eee 10 8 
January 118 ik th 
IEE 56 Sune See BER eee eee 
MRS ia. X00 ORCS eh ee ae oe ae 
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April... ... is; ag 0 11 
over one year monthly averages of the pro- 
duction rate per week, and the direct wage 
cost per ton. 

Preck Rates oN A NEw MACHINE 

In the same works another instance of 
piece rate fixing depended upon the use of a 
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type of machine entirely new to the opera- 
tives. The speed of working would be 
determined far less by the design of the 
machine than by the method of working it, 
and it was desirable to set an attainable 
but ambitious aim for numbers of articles 
to be produced. The limit of production, 
with no waste of time or effort, was estimated, 
and it was agreed with the three men working 
on the installation that rates would be fixed, 
so as to give them double their base rate 
if they attained this maximum. This 
was @ new process. Foremen, departmental 
managers, works manager and works director 
were all intensely interested in the results. 
Their interest extended to the operators of 
the machines, who were free from any fear 
that if they worked too fast their rate would 
be cut. Each advance on the previous best 
output became a matter for satisfaction and 
a spur to improvement, to the extent that 
the works manager, passing through the 
shop, might find himself hailed by one of the 
crew who wanted to tell him of yesterday’s 
achievement. 


AROUSING INTEREST 


Here, surely, lies the crux of all efforts 
towards advances in industrial efficiency—to 
have everyone in the place interested, keen 
and confident, infected with the enthusiasm 
of the leader. In order to further that object 
many devices are used. Posters, slogans on 
the wage packets, house magazines and pep 
pamphlets are to be found in many factories, 
and may do good work. None of these is a 
substitute for personal influence, for sincerity, 
for courage. They are useful supports for 
interest which has been aroused, useless by 
themselves and not essential. It is wise, 
though, to have some simple means of record- 
ing visibly for the men in the shops, the pro- 
gress which is being made within a works. 
A simple block graph has the great merit of 
saying one thing and saying it clearly. The 
British character disdains any complicated 
way of telling what can be told simply. 
Anyone can understand the block graph and 
the significance of the “target line,” and 
each succeeding week’s performance as a 
block reaching or falling short of the line. 
When it is found that small bets are being 
laid on the figure which will be reached, 
that can be taken as a typically British 
manifestation of interest. 

It is not enough that efforts should be 
made at intermediate levels of management. 
Responsibility for developing the co-opera- 
tive spirit commences at board level. At 
that level it can be extended and strengthened 
by participation in trade association activities 
which seek to promote the same spirit. 
Some boards of directors would be surprised 
to know how much influence is exercised at 
shop level by the knowledge that the com- 
pany is active in trade association matters 
and takes opportunities to compare notes, 
by conference and visits, with others in the 
same line of business. So far, trade associa- 
tion co-operation has not generally brought 
exchange of visits between members past the 
level of responsible technicians and managers. 
Realisation that the whole industry is con- 
cerned in the task of improving productive 
efficiency is important at all levels, and there 
is room for interchange of experience between 
shop floor workers, in different works. 

One British trade association recently held 
a conference described as a Productivity 
Convention. The nature of representation 


of members was left open, but in the event 
rather more than 13 per cent of those attend- 
ing were shop floor men, members of trade 
unions. During the course of the three-day 
conference they joined in the discussions, 
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and in the social life between sessions and in 
the evenings, without any foolish line of 
demarcation. At the last session, during 
the pause between the end of the main paper 
and the beginning of discussion, one of these 
men (he was a shop steward) rose to his feet 
and spoke quite irrelevantly, but with a 
sincerity and simplicity which it would be 
hard to equal anywhere. He said : 

“While waiting for someone to fire a 
question, I should like to pass a few remarks 
on what I consider a practical demonstration 
of human relations, and that is, that during 
the past few days, instead of a person being 
‘Mr. So-and-So,’ we have found that he 
breathes, he drinks and he eats, the same as 
we do. If we can carry this back to the shop 
floor and make the fellows there realise that 
we should, and can be, one family, we should 


Automatic Control of Industrial Furnaces 
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remove some of the restrictive 
and also one of the big bogies that pops 
namely, Fear, and so help productivity.” 
At the conference there had been caught 
the spirit which revives faith in human 
nature. Maintained, it can remove moun, 
tains. It may be said that this article oon, 
sists largely of a confession of faith in human 
nature, and the question follows, “ What do 
you do when human nature fails you, lets 
you down?” The answer is as illogical as 
human nature itself. ‘You go on having 
faith in it.” 


REFERENCES 
1 New gg mg | Exhibition, Report on Manu. 
factures, Mr. George Wallis and Mr. Joseph Whitworth, 
1854. aati 
* B.S.F.A. Productivity Convention, 1949. Verbatim, 
report (privately circulated). 


By LEO WALTER, A.M.I.Mech.E., M.Inst. F., M.S.L-T. 
No. I 


be is a fact, which has time and again been 
stated at officially sponsored gatherings 
of users of industrial furnaces, that furnaces 
erected before the war do not come up to 
standards now attainable. This applies to 
working methods and output just as well as 
to heat economy. For instance, electric 
furnaces and oil-fired furnaces have pro- 
gressed so much during the last decade 
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FIG. 1-ELEMENTS OF A CONTROLLER 


that their controllability (which nearly 
always depends on overall efficiency) is 
greatly increased, thus lending modern types 
comparatively easily to automatic control. 
Automatic furnace control is on the increase 
for reasons of uniformity of product and in 





adapted to automatic combustion control 
is a point in their favour over less controllable 
combustion appliances. 

The importance of automatic control 
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Fic. 3—HIGH-LOW TEMPERATURE CONTROL 


applied to industrial furnaces can be gauged 
from a statement made last year in dis. 
cussions on fuel economy and the future 

of furnace design. An 
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FIG. 2—CONTROL CYCLE OF LARGE INDUSTRIAL FURNACE) 


order to achieve continuous effective heat 
economy. The. readiness with which oil or 
gas burners and mechanical stokers may be 











controllability much 
more than hitherto.” 
In other — words, 
furnace designers will 
in future have to 
take into account the 
following two main 
factors together : pro- 
duction (output) and 


(deataoast Het efficiency (automatic 
Heat in control). The im- 
— ® portance of eliminst- 

ing the vagaries 
of the human ele 


ment from furnace operation requires no 
elaborate explanation. It is obvious to 
plant engineer and executive alike, and the 
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peneficia! result of instrumentation begins 
also to be realised by the plant operators 


themselves. In the early days when auto- 
matic furnace controllers were somewhat 
“Jgboratory ” instruments, they may have 
occasionally fallen into disrepute. To-day’s 
surdy and reliable controller types require 
little attention, are reasonably priced, and 
























Cc Galvanometer 
Coil 
A High or Low 
rd ee /mpulse 
i 
Measuring 
\ Pointer — p-—+ 
I | ; 
UT /- 
| El. Impulse 
tal LY Fi | '~ Magnified 
‘Control : 
Pointer Torque 
Unit 
To 
Stack Damper e 


THE ENGINEER™ 


FIG. 4—HIGH- Low CONTROL MECHANISM 


give years of efficient, uninterrupted service, 
if properly maintained. 

Furnace control embraces mainly high- 
temperature control, pressure control, and 

t control, as part of combustion con- 

trol. The latter introduces more elaborate 
control systems, such as control of fuel/air 
ratio. 

FUNDAMENTALS OF HIGH-TEMPERATURE 

ConTROL 

Pyrometry is the basis of high-temperature 
control. To transform measurement into 
control action, the effect of measurement 
must be modified into mechanical movement, 
or into electric current, which impulse in 
turn actuates a controlling element within 
a control mechanism. This latter produces 
control movement, usually magnified by an 
outside source of power, of the regulating 
unit or final control element. Fig. 1 is 
a block diagram showing the general function 
of an automatic controller, irrespective of 
type. 
The detecting element can be the hot 
junction of a thermocouple; the control 
mechanism can be operated by electricity, 
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FIG. 5—-FLOATING CONTROL BY MOTORISED 
VALVE 


by compressed air, or by water or oil under 
pressure. The regulating unit can be a valve, 
an air or flue-gas damper, or a motor starter. 
It can also be a resistance to electric —s 
elements. Fig. 2 symbolises the contro 
cycle. The impulse starts in the furnace, 
moves through all controller parts and ends 
with control action again in the furnace. _.. 
This brings us to the factor of process 
time lags. Between the detection of a 
in furnace temperature and the effect of 
control action there is a lapse of time. In 
control this time lag is usually very 


' @onsiderable, because throttling down or 
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closing of a fuel supply pipe by means of a 
control valve will only show after a shorter 
or longer time interval in furnace tempera- 
ture, called “dead time.” In control ter- 
minology it can also be stated that the 
oes reaction rate ”’ of furnaces is gener- 

y slow. Brickwork, refractory material 
and the metal structure accumulate a great 
amount of heat, which has to be used up 
during a cooling-down period. Conversely, 
the heating-up time can be considerable, 
before the desired furnace temperature has 
been reached. This process is therefore not 
“ elastic,” and responds only slowly to con- 
troller action, consisting of a cycle of heating- 
up and cooling-down periods for temperature 
control. 

The controller itself also has time lags, 
but compared with the process lags encoun- 
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FIG. 6—PROPORTIONAL CONTROL—DRAUGHT 


tered they are usually insignificant, although 
for small heat-treatment instru- 
ment time lags must be considered in the 
choice of type. 


MopzEs oF CONTROL: Two-POSITION OR 
THREE-POSITION 


Automatic control uses two groups of 
modes: either two-position or multi-posi- 
tion, or gradual modes of control. The most 
widely used mode is two-position (open- 
shut), or three-position mode, for thermo- 
electric controller types. Fuel supply or the 
position of a draught damper is either 
“high ” or “ low,” or sometimes “ high.” or 
“ medium,” or “low.” The best example 
of open-shut control is a thermostat switch, 
which admits fuel, until the desired furnace 
temperature has been reached, and then 
interrupts fuel supply for a while. Three- 
position control (high-medium-low) will be 
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FIG. 7—ELECTRICAL PROPORTIONAL CONTROL 
dealt with later. Fig. 3 il'ustrates on/off 
(two-position) control, which is entirely 
based on periods of time, during which heat 
is supplied, or is cut out. Increased demand 
for heat is satisfied by longer periods of full 
heat input. It is obvious that furnace tem. 
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perature will fluctuate with two or three- 
position control. On-off control for small 
furnaces produces a pronounced oscillation of 
temperature, but for large furnaces these 
fluctuations are smoothed out by the residual 
heat accumulated in the brickwork. This is 
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Fic. 8—-ELECTRO~- PNEUMATIC CONTROL 


called the effect of large heat capacity on 
the demand side of the process. 

The well-known chopper-bar measuring 
mechanism of electrical pyrometers can be 
adapted for control by adding an electronic 
amplifier, as shown in Fig. 4. High-low 
control is thus obtained from an electrically- 
operated potentiometer control instrument, 
which works as follows: A is the control 
flag, which moves along the two pick-up 
coils B or C, and energises the electronic 
relay D. A fuel oil supply valve will thus 
be either in high or low position, according 
to the position of A opposite B or D. 


GrapvuaL MopEs 


Gradual furnace control can be performed 
by either “ floating ” or by “ proportional,” 
or by “ stabilised ” modes of control. 

In Fig. 5 is illustrated the floating mode, 
which can be performed by a motorised valve 
in the fuel supply. The motor opens the valve 
as long as furnace temperature is too low. 
It reverses valve movement once the desired 
temperature has been reached. In spite of 
the oscillating nature of floating mode, 
furnace control can be readily obtained owing 
to the smvothing-out effect of the accumu- 
lated heat of the brickwork. 

Proportional control is symbolised in Fig. 6. 
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FiG. 9—RATE OF FLOW CONTROL 
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Input of energy into the furnace is pro- 
portional to the amount of deviation of 
furnace temperature from the set point. 
Fig. 7 shows a typical wiring diagram 
for electrical types of proportional con- 
trollers, which apply the Wheatstone bridge 
principle in one form or another. Disturb- 
ance of the -heat balance upsets the 
equilibrium of the bridge, as shown simplified 
in diagram form, and a valve or damper 
motor restores balance by throttling the fuel 
supply or draught. Electro-pneumatic con- 
trellers are also used for furnace control. 
They use a thermocouple for the detection of 
temperature change and transform an eleo- 
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trical impulseinto change of output air pressure 
from a pneumatic controller mechanism. 
Fig. 8 shows diagrammatically control of the 
fuel oil/air ratio to burners, controlled by 
this combined method. Control action is 
proportional to the e.m.f. developed in 
the thermocouple and the position of the con- 
trolling lever is proportional to furnace 
temperature. 


HypRavLic ControLt SYSTEMS 


Pressure and combustion control of reheat- 
ing and heat-treating furnaces and open- 
hearth furnaces often uses hydraulic control 
mechanisms. Pressure and combustion con- 
trol of soaking pits and of ovens in gas plants 
is also performed with hydraulic control, 
because movement of heavy stack dampers 
or large butterfly valves requires powerful 
control action. The control problem may 
be to lift a 4000 Ib damper from an impulse 
equivalent to only 0-00lin water column. 

Fig. 9 illustrates the jet principle, using 
oil under pressure as the motive power, 
whereby the oil jet is moved by a mechanical 
control impulse and sets a power piston in 
motion. Control of airand gasflowin a pipe- 
line of large diameter can thus be performed by 
means of a jet-operated power cylinder, as 
shown in Fig. 9. The illustrations also 
show the detecting control element, namely, 
a flat membrane, deflected by differential 
pressure from upstream and downstream of 
an orifice, thus providing rate of flow con- 
trol. The butterfly valve follows closely 
even minute changes of rate of air or gas 
flow. 


(To be continued) 





Technical Reports 


A Circuit for Compensating Hot Wires Used in 
the Measurement of Turbulence. By R. W. F. Gould, 
of the Aerodynamics Division, N.P.L. Reports 
and Memoranda No. 2240. His Majesty's Stationery 
Office, London, Price Is. 6d.—When a hot-wire 
anemometer is employed for ing turbulence 
the fluctuations of potential developed across the 
hot wire need to be corrected for both amplitude 
and phase to compensate for the failure of the wire 
to respond equally to fluctuations of all frequencies. 
It is known that such fluctuations of speed are 
reduced proportionally to 1/v(1+M*o’), and 
suffer a retardation of phase equal to tan~'(Mw), 
where M is the time constant of the wire (readily 
ealeulated) and the frequency of the disturbance is 
22/m. Two main methods of effecting this com- 
pensation are generally used, but both have dis- 
advantages. An alternative method is described 
here which may be to give complete com- 
pensation up to high values of Mo. 


Road Research Technical Paper No. 15, “ Soil 
Survey Procedure,” Road Research Laboratory, 
DS1IR. London. H.M. Stationery Office, price 
ls.—The use of soil as an engineering material 
demands a detailed knowledge of its properties 
so that in any road-building scheme the first 
step should be a survey of the soils involved. 
This provides, at small cost, a valuable insurance 
against unforeseen foundation conditions. Methods 
of carrying out such work were described in 1946 
in Road -Research Bulletin No. 4, which has now 
been reprinted with additional matter to bring 
it up to date, and published as Road Research 
Technical Paper No. 15. This paper describes the 
technique of soil surveying; it outlines the way 


in which results can be interpreted and applied, . 


and deals with the exploration of soil conditions 
over the site by boring, the preparation of vertical 
sections, soil sampling and the reduction of the 
information obtained to engineering recommenda- 
tions. The methods of recording water-table gon- 
tours and of drawing a soil profile are explained 
and it is shown how the bearing capacity wa soil 
éan be inferred within broad limits from manual 
and visual inspection of the soil samples combined 
with classification and compaction tests. The 


paper includes a description of a simple type of 
mobile laboratory suitable for soil surveys carried 
out by local authorities. 
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Inspection by Radon of Large 
High-Pressure Vessels 


By V. E. PULLIN, C.B.E. 


4 ae examination by radon of several 
Grade I pressure vessels carried out by 
G. A. Harvey and Co. (London), Ltd., of 
Greenwich, on vessels of their own con- 
struction, is probably the first example of 


of very important small weld defecis, such 
as fine cracks. (For example, the omploy. 
ment of, say, 250mg of radium salt involves 
a source size of 14x4mm. The expogurg 
for a 3in steel plate under the conditions 





FIG. 1—SENSITIVE MATERIAL ARRANGED AROUND CIRCUMFERENTIAL WELD 


the use of high concentrations of radon for 
the routine examination of Grade I pressure 
vessel welding. 

Hitherto gamma radiography has been 
held to be unsuitable for the particularly 
rigid inspection laid down for Grade I 
pressure vessels. The chief objection to its 
use was because the only generally available 


of this inspection would be of the order of 
14-20 hours.) 

On the other hand, radon, which emits 
high energy gamma rays, can be used in 
very high intensities, for example, 1000me 
or more, and such intensities can be con- 
centrated in less bulk than one cubic milli- 
metre. These conditions yield radiographs 





FiG. 2—METHOD OF SUPPORTING RADON SOURCE 


souree of gamma rays was @ radium salt. 
This material, if used in ‘such quantities 
that exposures are within economic limits, 
is comparatively bulky and the radiation 
source has a very large area of origin. Such 
conditions tend to preclude the detection 


of extremely good definition and in oom, 
paratively short exposure times. 

The vessels concerned in the particular 
case under review were 25ft long and 4ft 6in 
internal diameter. The walls were 3in in 
thickness. Each vessel contained some 90ft 
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RADIOGRAPHS BY RADON OF LARGE HIGH-PRESSURE VESSEL 
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of welding. The circumferential seams were 
each raliographed in one exposure, with the 
radon seed correctly centred at the middle 
of the vessel in the appropriate position 
relative to the weld. The longitudinal 
yams were examined in a number of expo- 
sures, each exposure being for 2ft of the 
weld. Figs. 1 and 2 show the general 
arrangements for exposure. Typical radio- 

phs illustrating the remarkably good 
definition obtained and also, incidentally, 
the high quality of the welding, are repro- 
duced in the Plate facing page 262. 

Fine grain films were used in this examina- 
tion, together with lead foil screens. Double- 
flm technique with three screens was 
employed. The actual experiments were 
carried out using some 1500me of radon. 
This extremely large concentration involved 
very special problems concerned with pro- 
tection. The glass capsule containing the 
radon was mounted in a solid brass capsule, 
having a threaded end. This brass capsule 
was placed in an adequately protected lead 
bomb for transport and storage. A 14ft 
wooden rod, graduated in 6in sections, and 
having a threaded end, was used in the 
actual exposures. The rod was screwed 
on to the radon capsule, the operator being 
14ft from the seed, and by this means 
the seed was extracted from the bomb. 
It was then immediately placed in a pre- 
determined position in the vessel. The whole 
operation of removing the radon seed from 
the bomb and placing it in position for the 
exposure occupied something over one 
minute. The examination was carried out 
in the open and a distance of 35ft all round 
the source was roped off to prevent the 
casual approach of personnel. Special and 
accurately designed supporting cradles for 
the radon-bearing rod were placed in position 
inside the vessel, and the necessary adjust- 
ments and alignments were made _ before- 
hand, using a dummy seed. The operators 
concerned in this examination carried small 
integrating dose-meters on their persons, 
the readings being perfectly satisfactory and 
conforming to the figures laid down by the 
X-ray and Radium Protection Committee. 

This particular inspection, especially the 
high degree of sensitivity achieved, which 
throughout was approximately 1-75 per cent- 
2 per cent, and also the quite remarkable 
radiographic definition, has demonstrated 
beyond all question the suitability of radon 
in this particular type of inspection. Under 
the conditions which obtained in these 
experiments, the exposure time for each 
exposure was of the order of three to five 
hours. The particular factor which enabled 
such satisfactory results to be obtained was, 
of course, the minute size of the radiation 
source—a circumstance which can only te 
achieved by the use of radon prepared by 
modern methods. From many points of 
view it might at first sight be considered 
possible to employ some of the artificial 
radio-active isotopes, such as tantalum 
or cobalt, on this type of work, but it is 
very doubtful whether the same degree of 
definition, vital in meticulous inspection, 

could be achieved. 


a 


_ RUBBER AS AN ENGINSERING MaTERIAL.”— 
The Institution of the Rubber Industry is organising 
& conference on “Rubber as an Engineering 
Material ” to be held at the Overseas League Head- 
quarters, St. James’s, London, 8.W.1. The papers, 
which will be contributed by experts from the 
tubber industry and from rubber research establish- 
ments, will, it is hoped, serve as a basis for discus- 
sions in which users of rubber engineering parts 


will join. Further particulars of the conference can 
be obtained from the London Section of the Institu- 
tion, 12, Whitehall, 8.W.1. 
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Expert Evidence 


By SIR WILLIAM BALL, 0O.B.E. 


fia is sometimes the fate, if not the privilege, 
of the engineer to be called upon to give 
evidence as an expert witness. I dealt 
with this matter many years ago in a book 
which I fear is now out of print.* If the 
subject was important then, it is still more 
important now. ‘The science of engineering 
has advanced. Our knowledge of electricity 
in 1909 was almost parochial compared with 
whatitistoday. If it was difficult for a judge 
to administer justice without the assistance 
of experts forty years ago it would be more 
difficult now. Not long since a member 
of the bar whose practice is mainly concerned 
with letters patent, said to me: “I’ve been 
spending the last fortnight trying to under- 
stand the specification of a patent which 
involves an expert knowledge of electricity. 
It is the subject of an action for infringe- 
ment.” 

To help him, when he tries that case, 
the judge will require expert witnesses. 
I propose to make a few observations which 
may be useful to the experts. 

Engineers are often called both as wit- 
nesses to matters of fact and as to matters 
of scientific opinion. Thus in the case of 
a dispute between an employer and a con- 
tractor as to the quality of work done, 
it will be the duty of the engineer who has 
designed and has the supervision of the 
work throughout to state in detail in what 
way the contractor has failed to comply 
with the specifications. But the engineer 
is sometimes called upon to criticise work 
which he has not seen in the course of erec- 
tion and his testimony will then be that of 
an expert. He will be asked to assume 
certain facts, and give an opinion based upon 
them. 

It is obvious then that until he has read 
a number of documents, examined the plans, 
and (it may be) until he has had a view of 
the work which forms the subject matter 
of the dispute, the engineer should refrain 
from giving an undertaking to appear as 
an expert. It may be that, knowing the 
facts, he will be unable to support the case 
which those who desire to employ him are 
anxious to put forward. As a matter of 
business the engineer who is asked to give 
evidence may find it advisable to stipulate 
that he shall be remunerated (in any event) 
for the work which he may have to do in 
order to decide whether or not he can give 
evidence. 

If he does decide to give evidence, he 
can render valuable service to those who 
have employed him long before he reaches 
the witness-box. He can draw attention 
to any difficulties which have come to his 
notice during the preliminary investigation. 
If any such difficulties have occurred to 
him it may be assumed that the experts 
on the other side will be fully acquainted 
with them; and it is all-important for the 
lawyers to know in advance the weakness 
as well as the strength of their own case. 

Having agreed to give evidence, the 
expert will probably be asked to supply a 
proof of the evidence, which he is prepared 
to give. This, of course, is never seen by 
“the other side”; it forms the basis of 
examination in open court. But it is more 
than probable that before the trial comes 
on the expert will be invited to attend a 
conference with the counsel who is to con- 


*“The Law Affecting Engineers.” (1909) London: 
Constable and Co. ; 





duct the case. Nor will this conference be 
a perfunctory business. It may be necessary 
for the expert to give counsel a kind of 
lecture on the scientific or technical aspect 
of the case. I was once employed, when 
at the bar, in a matter relating to the manu- 
facture of khaki webbing. An engineer who 
knew all about the production of this 
material spent a whole day in my chambers 
explaining the process. In the result, when 
I went into court I was in a position to elicit 
evidence from that witness in such a way 
that he and I between us were able to make 
the judge understand the vital point in 
the case. 

I might here interpose, however, that the 
legal profession is so highly specialised that 
a solicitor can often find a barrister who is 
very familiar with science and mechanics. 
Sir Stafford Cripps, for example, is the 
possessor of remarkable knowledge. When 
at the bar he was once engaged in a case 
which related (I think) to a complicated 
system of railway signals. So troublesome 
was it that during the hearing it was agreed 
by all parties and the expert witnesses on 
either side that Sir Stafford was the only 
person who could explain the working of 
the system to the judge. And he went 
up on the bench to do so ! 

I have said enough to show that when 
giving evidence in court the expert should 
not assume that counsel “on the other 
side’ knows nothing of scientific matters. 
Even if he is no scientist he will have been 
prompted by an expert. Nor should igno- 
rance of science be always imputed to him 
who sits on the bench. I emphasise the 
word “always” because I can remember 
that once, when a case relating to some 
electrical work came _ before . Justice 
Morton (as he then was) his lordship made 
this announcement at the outset: ‘I should 
like the parties to know that I know nothing 
about electricity !”’ Counsel for the plain- 
tiff took the hint, and proceeded to give a 
kind of lecture on the elements of the 
science. The judge, being apt to learn, 
soon took hold. After a hearing which 
lasted nearly a fortnight, he delivered a 
great judgment, which was never called in 
question in the Court of Appeal. 

And some judges take care to inform 
themselves in private upon matters scientific 
if it is necessary for the administration of 
justice. The late Lord Parker, when he 
was a judge of the Chancery Division, was 
called upon to try a case of great importance 
in relation to wireless telegraphy, which 
was then in its infancy. He numbered among 
his friends the late Mr. J. S. Highfield, a 
well-known electrical engineer. Pending 
the hearing, the judge invited Highfield to 
dinner. As soon as the table was cleared 
they talked electricity until far into the 
night. It was a talk between an expert 
and a man who did not even know the ele- 
ments of science—he having had a classical 
education. Result: when the trial was over 
all the experts agreed that the judge knew 
as much about the subject of wireless as 
any of them ! 

As a rule, of course, the judge will follow 
the example of Mr. Justice Morton and 
intimate to the parties that he requires 
enlightenment. To prepare the ground, so 
to speak, is the task of counsel. The function 
of the expert will be to state his opinion, 
and it may be to explain the working of a 








machine. If this be part of his duty he 
should insist on having the machine or a 
model of it in court. To have a model made 
may, of course, be expensive, but it may be 
necessary, and if it is, the costs of its pro- 
duction will (or ought) to be paid by the 
losing side. Bearing upon this I can recall 
a case before the late Mr. Justice Hawkins, 
He was wont to make a great show of keep- 
ing down the costs of litigation; when a 
model was produced he would disallow the 
costs of it. But he was caught on one occa- 
sion! A case arose in which all depended 
upon the actual shape, size and construction 
of a house. No one in court could under- 
stand it. Finally the judge.said: “‘ Why 
was there no model made?” Counsel 
was ready for this, saying: ‘‘ My lord, I 
anticipated that your lordship might like 
to have one.” He then produced a nice 
little wooden house from under the seat, 
and in that case the costs were allowed. 

Part of the duty of the expert is to listen 
to the evidence of the other witnesses, 
more particularly to that given by the experts 
on the other side. Thus he who is to be 
called on behalf of the defendant will profit 
enormously by listening to the answers 
given by the plaintiff's expert, for he will 
then know what the plaintiff’s case really 
is, and can prepare to meet it. That wit- 
ness may deal with something to which 
the defendant’s expert has not referred in 
his proof, and will not therefore be known 
to his own counsel. He should at once 
make a note of it in order that the plaintiff’s 
witnesses may be cross-examined about it. 
The reason for this will be apparent when 
it is remembered that the judge has (or 
may have) to decide which expert is to be 
believed. If the plaintiff’s expert says “ A” 
and the defendant’s says “ B,” it is essential 
that the first shall be asked why he prefers 
ii A 3? to «“ -_ 

As to the giving of evidence generally, 
I cannot do better than recall something 
which fell from Mr. J. S. Highfield, to whom 
I have already referred. He said: “ Con- 
cerning the art of giving evidence, the 
expert must be able to comprehend what is 
material to the vital points of the case as 
he understands it. He must not only 
understand what is material, and its i 
on the points with regard to which there 
may be a difference of opinion, but he must 
be able to explain as briefly as possible 
in what way the facts to which he can speak 
elucidate the points raised, and clear away 
the ground for difference of opinion. It is 
therefore necessary that he should see and 
know how far any questions put to him in 
cross-examination are framed upona perverted 
knowledge of the scientific questions under 
consideration. Specious questions are often 
put with a view to weaken the statements 
of fact, and to give them the appearance of 
mere personal opinion. Again, counsel 
will often endeavour to elicit a ‘yes’ or 
‘no’ reply which the witness knows is 
unsatisfactory and likely to be misinter- 
preted, but which he does not at the moment 
see how to reject or to expose.” 

As to Mr. Highfield’s last point, if pressed 
to answer “ yes” or “no,” the witness is 
always entitled to explain his answer. 

Another point to be borne in mind is this : 
that the expert is not necessarily a parti- 
san. He is called to aid the court with his 
professional knowledge, and should not 
show bias in favour of one side or the other. 
“ Do not fight the case, leave that to me,” 
is a piece of advice I once heard an eminent 
King’s Counsel give to an engineer who was 
about to give evidence. To deal with 
awkward points which arise is the function 
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of the advocate; it is no part of the 
duty of an expert to try to explain them 
away. 

If he happens to have written a book 
or an article in one of the professional 
journals on the subject in dispute, a witness 
ought to remember that counsel who is to 
cross-examine him may have got hold of 
it. The fact that his evidence did not 
accord with what he had previously pub- 
lished might be the subject of unfavourable 
comment. 

As for cross-examination generally, no 
witness who has formed an honest opinion 
need fear the ordeal. It may not be neces- 
sary for him to disagree with the expert 
called by the other side on every point ; 
and a graceful concession often creates a 
favourable impression on the mind of the 
judge. Counsel, too, is apt to be cautious 
when cross-examining an expert of long 
experience and great repute. He may 
get an answer which he does not want. 
Or he may, to his undoing, ask the unneces- 
sary question with fatal results. Mr. Justice 
Cassells once told some students of the law 
the following anecdote. Aman charged with 
being drunk when in charge of a car was 
taken to the police station, where he was 
examined by a doctor. Amongst other 
things, he was asked to pronounce the words 
“ British constitution.”” When the accused 
was brought before a magistrate, the doce 
tor who was called as witness, said at the 
close of his evidence: ‘The prisoner was 
able to say ‘British Constitution.’ ” 

Counsel for the defence began his cross- 
examination with the fatal question: “ He 
spoke distinctly, did he not ?”’ The doctor 
said: “ Yes—but——.” 

“ But what?” 

“ He had his arms round my neck at the 
time!” 

Another curious episode in cross-examina- 
tion occurs to my mind. When I used to 
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travel the North Eastern Circuit a man 
named William Waugh was one of oy 
best advocates. William had a brother 
John, who was a consulting enyincer aj 
Bradford. William and John used Su Metimes 
to be concerned in the same case, ywneral} 
on the same side. Once, however, William 
had to cross-examine John. I ought to 
mention that they both spoke broad York 
shire. William put a question t) John 
Came the reply: “Na Wully, thor knows 
that’s a very silly question.” 

What happened then I do not kno... 

It may well be that when cross-¢\amined 
a witness is forced to give some answer 
which weakens the case he is there to sup. 
port. But he should remember tht when 
the cross-examination comes to «n end 
there is a re-examination during which 
if counsel knows his business, he m»y elicit 
answers which will go a long way towards 
making good the damage. 

In conclusion I ought to say a word about 
the use of documents by a witness. Nor. 
mally he must give evidence orally without 
reference to any writing. But it is a rule 
of evidence that a witness may refresh his 
memory by referring to any writing made 
by himself at the time of the transaction 
about which he is being examined, or at 
any subsequent time, if the court considers 
it was then fresh in his memory, or even 
if made by another person, if read within 
such time by the witness, and if, when 
he read it he knew it to be correct. §o0 
entries in a properly kept diary could always 
be referred to. But the witness must be 
prepared to produce and show the diary to 
the other side. Anyone who keeps a diary 
will appreciate the good sense of this rule 
Similarly, an engineer called as an expert 
to report as to the condition of the founda 
tions of a bridge may refresh his momory 
by looking at notes made by himself or his 
assistant at the time. 


Impact Stresses in Systems of Bars 


By BORIS N. COLE, Ph.D., Wh.Sc.* 
No. I 


fizaores it has long been realised that 
the impact of bodies involves the pro- 
pagation of shock waves, relevant treatments 
designed for routine usage by the practising 
engineer remain comparatively few. Con- 
sequently, it is still common practice to 
estimate impact stresses according to the 
assumption that strain energy is moment- 
arily equal to initial kinetic energy, a method 
which may give an accurate assessment in 
only very restricted special cases. 

Existing discussions of impact waves 
appear to have adopted either the medium 
of operational calculus, or that of graphics. 
The former variety, already difficult to the 
engineer whose mathematical resources may 
be limited, tends furthermore to deal with 
the precise motions involved in a limited 
range of configurations, rather than with 
the maximum stresses in a larger range. The 
latter variety, though showing distinct 
ingenuity within the field of graphics, suffers 
the inherent disadvantages of that medium, 
in that the graphical construction is laborious 
and sensitive -to error in draughtsmanship, 
and, once drawn, cannot be modified readily 
to suit a range of conditions. Thus, the object 





_* Mechanical Engineering Department, University of 
Birmingham. 


+ K. J. DeJuhaaz, “ Transactions,” A.S.M.E,, Septs 
ember, 1942, A-122, A-128. 


of the present article is to bridge the gap 
between these two categories of treatment 
by offering a simple non-calculus analysis 
designed, within its limitations, to compute 
the maximum stress arising from a single 
impulsive blow in various systems of bars. 

Since the engineer’s main concern is to 
verify that a given impact will not strain 
the material beyond its elastic limit, only 
elastic waves, similar to ordinary sound 
waves, and not plastic waves, will be 
considered. 


(1) FonpAMENTAL EQuaTIONS 


The fundamental equations for elastic 
wave motion may be stated as : 


Propagation velocity =a= Jf rr jsec . (1) 
and particle, or surge, velocity 
pees ee a ae 
a. 


where EZ is Young’s modulus in absolute 
units, f is the axial stress associated with the 
wave, also in absolute units, and p is the 
density. if the wave is com ive, as will 
be understood conventionally when f is 
positive, the velocities w and a are co-direc- 
tional. Otherwise, if the wave is tensile, 
with f therefore negative, w and a are opposed 
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in direction. These preliminaries are 
‘Justrated in Fig. 1. : 
(2) PARTIAL REFLECTION AND TRANSMISSION 
or A WAVE aT A @HANGE oF SECTION 
anp/oR IsOTROPISM 
Ag in Fig. 2, let f, and f, designate respec- 
tively the transmitted and reflected waves 
resulting from the incident wave f, travelling 
to the left from bar 2 to bar 1. Hence, for 
the incident wave, w=fi/a,.p, to left 
(Fig. 22), for the transmitted wave, 
=f, pr 0 left (Fig. 2c), and for the 
reflocted Wave, Wp== —f,/d . pz to left (Fig. 2c). 
In the region of wave superposition, as shown 
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ingless unless positive, it follows from these 
results that f, must always have the same 
sign as f,, while, according as k .s is greater 
or less than unity, f, may or may not have 
the same sign as f; It is, perhaps, also 
instructive to no oe that if s>1/(2—k), then 
the transmitted stress f, may exceed the 
incident stress f;. 

If bar 1 be non-existent, the condition of 
free end reflection is realised. In this case, 
both & and s must equal zero, whence 
f,=—f, and f,=0. Conversely, if bar 1 
is rigid and of massive proportions, the con- 
dition of fixed end reflection is realised, 
and, taking & and « as of infinite value, 






(a) 
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Mention may be made, although a detailed 
résumé is scarcely necessary, of the special 
cases deducible from the conditions tnat 
either & or s should equal zero, unity, or 
infinity. 

Development of Stress in Bar 2.—The net 
stress at the rigid base of bar 2 will be 
increased to 2.f, as soon as f, undergoes 
reflection. The wave f, will thereafter return 
to the common surface (Fig. 3c) to suffer 
partial reflection and transmission (Fig. 3d). 
Thus, adapting equation (5), and, fo. brevity, 
putting (k .s—1)/(k . s4+-1)=R, the first par- 
tial reflection will be f,—=R .f,. The wave f, 
will duly undergo fixed end reflection, bring- 
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in Fig. 2b, component stresses and particle 
velocities may be added algebraically to give 
absolute values. The net stress in the region 
will thus be (f;+f,), and the net particle 
velocity will be (wy-+w)=(fe—fr)/ay - pp 0 
left. But since the common surface between 
the two bars can only one velocity, 
it follows that this net particle velocity must 
equal wy. 
Therefore 


nce (3) 
Qy-Pp eM 
And for equilibrium of forces at the common 
surface : 
1h ratio of cross-sectional areas=“2 
2 
Peet” (4) 
Hence, combining equations (3) and (4), 
and, for simplicity, putting A,/A,=—k, and 
4, . p,/dy . pp==8, it may be established that : 
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Besring in mind that both k and s are mean- 







(¢) 





(a)| —~y 


(6) 


ag (c) 


f,=fy and f, is infinitesimal. Taking due 
account of superposition, the net stresses in 
free and fixed end reflection will be zero and 
2 . fi respectively. 
(3) Axrat Impact or A Bar UPON 
anp Ricipty SupporTEeD B 
Fundamental Wave Motion.—As shown in 
Fig. 3a, let bar 1 impinge with velocity V 
upon the rigidly supported bar 2. The 
ensuing fundamental wave motion ‘will be 
as shown in Fig. 3b. The particle velocity 
we, in bar 2 will.be f,/a, . p, to right, and since 
the absolute velocity of the common surface 
must also equal w,, it follows that the 
particle velocity w, of wave 1, relative to the 
unaffected material ahead of that wave, 
must be : 
¥+m07— eae 
Gg-Pg %-F1 
And for force equ'librium; f, /f=A,/A,;=1/k. 
Combination of these equations leads to 
the results that : 
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f= k.s+1 (7) 
and, 
kis. .V 
fynk fa (8) 
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ing the net base stress to f=2 . f,+2.R. fe. 
Subsequently, it will return to the common 
surface, thereby engendering the second 
partial reflection f,=R . f,—R?* . f,, the cor- 
responding net base stress being f=2. f, 
+2.R.f,4+2.R?. fy. Extending this 
reasoning indefinitely, it follows that at the 
end of the nth journey, from common surface 
to base, of the wave front within bar 2, the 
net stress at the base will be: 


f=2.f(1+R+R?.... +R") 


which, as the sum of n terms of a geometrical 
progression, may be expressed more simply 
as : 


pan. (LEE) .5, ee 


The ultimate value of f thus defined will be 
that for which n is taken as the greatest 
number of complete journeys, from common 
surface to base, that the wave front in bar 2 
can perform before interruption due to the 
return“of the wave front f, after suffering 
free end reflection in bar 1. The value of n 
proper to a given set of conditions, regarding 
the respective lengths L, and L, of bars 1 
and 2, may be determined as follows. For n 
journeys of f, and its reflected derivatives, 
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from common surface to base in bar 2, time 
taken after impact=(2.n—1).LZ,/a,. After 
undergoing free end reflection in bar 1, the 
wave front f, will penetrate to the base of 
bar 2 at time 2. L,/a,+Z,/a,. Then com- 
paring these two expressions, evidently : 


be BY. L, 
@ nai) p22 ta 
ay GQ, a, 
whence 
1, % 
OnE ot) eat oh RR 


If the right hand side of this result should 
not be integral, then the correct value to 
adopt for n would be the integer immediately 
below. 

It should be observed that since k and s 
must be positive, the ratio R=(k.s—1)/ 
(&.s+1) must always be fractional, lying 
between 1 and 0 if &.s>1, and between 
0 and —1 ifk.s<l. If R is positive, the 
net stress f will progress uniformly, so that 
its ultimate value, based on the application 
of equation (10) to equation (9), will be 
greater than the stress 2 . f, produced by the 
first base reflection, and will thus be the 
maximum stress developed within bar 2. 
Conversely, if R is negative, the progression 
of f will be oscillatory, and the ultimate 
value of f will therefore be less than 2. fy. 
In this case, 2 . f, will represent the maximum 
stress, corresponding, in effect, to the inser- 
tion of unity for n in equation (9). 

It is worth adding that it is not relevant 
to present purposes to examine the subse- 
quent influence of the free end reflection of 
j, upon the ultimate value of f as represented 
jointly by equations (9) and (10). This 
influence will involve stresses of opposite 
sign to that shared by the fundamentals f, 
and f,, and will thus tend progressively to 
reduce f and eventually reverse its sign. 
However, this process of net stress reversal 
cannot develop to any appreciable extent, 
since as soon as the stresses at the common 
surface have been reduced to zero, the 
surface can transmit no further reduction, 
and separation, constituting the rebound of 
bar 1, must ensue. 

Development of Stress in Bar 1.—To the 
fundamental stress f, in bar 1, as defined 
by equation (7), will be added the first partial 
transmission f, (Fig. 3d) due to the return 
of f, to the common surface after reflection 
at the base. Adapting equation (6), and 
putting 2.s8/(k.8+1)=T7, evidently f, 
=T .f,, so that the net stress in bar 1, in 
the region of the common surface, will be 
f=f,tT .f.. The partial reflection f, com- 
plementary to f, has already been expressed 
as R . f,, and hence, extending the adaptation 
of equation (6), the second partial trans- 
mission resulting from the return of f, to 
the common surface will be f;=7 .R.f,, 
the third, f'=7' .R?.f,, and so on. Thus, 
at the end of m processes of partial reflection 
and transmission, the net stress in bar 1, in 
the region of the common surface, will be 
f=ftlhthtfi ... to m terms)=f, + 
T .f,{1+R+R?...+R"). Summing the 
geometrical progression, and noting that 
f.=k . f, (equation (8) ), this may be reduced 
to: 


j-[1¢e.1(=*) 2 


Regarding this as of ultimate value, the index 
m will represent the total number of processes 
of partial reflection and transmission pessible 
before the return of f, co the common surface 
after reflection at the free end of bar 1. Com- 
paring the time required for the m processes 
with that required for the double journey of 
f, along bar 1, it may be shown that : 
by % 


a (12) 
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—_ integral part of the right-hand side 


of this expression should be adopted as the 
value of m, any fractional residue being 


discarded. If R is positive, the value of f 


deduced from equations (11) and (12) will be 
a maximum. Otherwise, 1\ 2 is negative, the 
value of f after the fire. }.rocess of partial 
transmission (in effect, for m=1) will be the 
maximum. 

Applying the condition that L,/L,=o , it 
may be shown that the asymptotes to the 
stress progressions within bars 1 and 2 are 


a,.p,.V and k.a,.p,.V respectively. 


(4) Impact oF a Compounp Co-Ax1aL Bark 
upon A Rigip SURFACE 


Fundamental Wave Motion.—As in Fig. 4a, 
let a compound bar, of sections 1 and 2, 
impinge with velocity V upon a rigid surface. 
The fundamental wave motion will then 
develop in section 2, as shown in Fig. 40. 
By virtue of the assumed rigidity of the base, 
the particle velocity of the wave f,, relative 
to the unaffected material ahead, will equal 
the incident velocity V, and therefore : 

JomGy-0,-V . ~~ (18) 

Development of Stress in Section 2.—The 
wave f, will suffer partial reflection and tfans- 
mission at the change of section (Fig. 4c), 
the successive reflections being f,=R . fs, 
f;=R* . f., f7=R* .f,, &c., where R retains 
its previous meaning. In consequence of 
the ‘“‘ doubling” of each reflection as it 
returns to the base, the net base stress after 
the pth return will be f=f,+2 . f, (R+R?+R* 
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.. . +RP), which is reducible to the form : 


j-[i+2. n=), _- 


It may be shown that the ultimate value of p 
for use in this result is given by : 
IT, a 
PPT at! ao an 
where any fractional residue is to be dis. 
carded, as in the case of previous indices, 
If R is positive, the maximum stresg jp 
section 2 may be determined from the joint 
use of equations (14) and (15), otherwise, if 
R is negative, the maximum stress yi] 
correspond to the condition p=1—hat jg, 
after the first process of partial reflection. 
Development of Stress in Section |.—The 
stress in section 1, in the region of the change 
of section, will develop as the sum of the 
successive partial transmissions detiving from 
fa. These will be 7’. f,, 7'.R. fy, T . R*. f,, 
and so forth. The ultimate stress for 
section ] may thus be shown to be : 


jar. (=) .h. - + (16) 


for g processes of partial transmission, where 
q will actually be equal to p as given in 
equation (15). The same remarks appended 
to the discussion of section 2 will also hold 
for the maximum stress within section 1. 

As in the case of impact of one bar upon 
another, the asymptotes to the stress pro. 
gressions in sections 1 and 2 of the present 
configuration may be shown to be a, . p,. V 
and k .a, . p, . V respectively. 


(T'o be continued) 


B.E.A. Experimental High-Voltage 


Transmission Line 


Pian FoR A SUPER-GRID 
HE British Electricity Authority has decided 
on the construction of a 275/300kV super- 
grid to reinforce the existing 132kV system. 
The outline design of a system, capable of 
meeting probable requirements for at least the 
next twenty years, and envisaging possible 





275/300kV sections (including that between 
Sheffield and Staythorpe*) within the next 
five years. 

The primary function of the super-grid will 
be to provide greater capacity of interconnec- 
tion between the several parts of the 132kV 
system, so that the established policy of national 





HIGH-VOLTAGE TEST LINE AT LEATHERHEAD 


operation of certain sections at 380/400kV, 
is now being worked out, together with a 
detailed programme for the construction of 
those parts which will be needed up to 1960. 
The “ nominal voltage ’”’ of the super-grid will 
be 275kV, which is an international standard, 
and the “maximum voltage ”’—that is, the 
highest voltage occurring in normal operation— 
300kV. It is hoped to commission certain 





pooling of generating resources may be 
extended. It will also provide such facilities a8 


may be necessary for bulk transmission of 


electrical energy, for which there may be con- 

siderable scope in the future. This possibility 

arises from the likelihood that the coalfields 

situated in the middle of the country—that 1s, 

in the East Midlands, the Midlands and York- 
* See Taz ENGINEER, June 24, 1949, page 683. 
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shire—will be the source of much of the addi- 
tional coal which will be required by the elec- 
tricity supply industry, and siting of new power 
stations near these coalfields is not improbable. 

For these purposes an increase in voltage 
offers the practical advantage of a reduction 
in the number of circuits, with consequent 
simplification of the system—an important 
operational factor—and relief of wayleave 
difficulties. The economic advantage of 
embarking on 275/300kV development is likely 
to be small, however, and the Authority is 
therefore relying on British manufacturers to 
ensure that, by suitable co-operation, the 
equipment will be produced by the most efficient 
and economical methods. 

Before recommending the 275/300kV voltage 
jevel, the Authority’s engineers explored the 
possibility of using a still higher voltage, either 
with alternating or direct current. There 
appeared, however, to be no economic justifica- 
tion at the present time for the adoption of a 
yoltage considerably in excess of that adopted 
for normal interconnection, although the use 
of higher voltages might be justified in the case 
of lines used for bulk transmission. As there 
is already an urgent need to put in hand major 
reinforcements of the grid interconnectors, and 
as further reinforcements will be required during 
the next ten years as load and plant capacity 
grow, consideration is being given to the 
possibility of designing the towers for circuits 
which are likely to be used for bulk trans- 
mission in such @ way as to permit an increase 
in voltage to 380/400kV should ,it be required 
at a later date. 

To investigate the problems associated with 
the transmission of power at voltages in the 
neighbourhood of 275kV and 400kV, an experi- 
mental line, consisting of two 1200ft spans of 
conductor, has been erected adjacent to the 
research laboratories of the British Electricity 
Authority at Leatherhead. 

Investigations of the mechanical and elec- 
trical characteristics of the line will be carried 
out as part of the research programme of the 
laboratories. The main electrical considerations 
are, first, the provision of adequate line insula- 
tion, and, secondly, the limitation of corona 
effects. 

Operational experience with the 132kV 
British grid has helped to solve many of the 
difficulties associated with line insulation. 





278KV TRANSFORMERS FOR HIGH-VOLTAGER TEST LINE 


In particular, it has been established that 
insulator troubles due to fog and pollution 
can be reduced to manageable proportions by 
adopting a reasonable insulation level and by 
systematised procedure for insulator cleaning, 
based on the measurement of leakage current. 
Recently semi-conducting or stabilising glaze 
has been successfully used on post insulators 
and sealing ends to obtain improved electric 
stress distribution, Although the results are 
not readily applicable to insulator strings 
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experiments are being made with rod insulators. 

Corona difficulties are minimised by increas- 
ing the effective conductor diameter and, for 
this purpose, present opinion appears to favour 
@ multi-conductor arrangement rather than 
a single hollow conductor. A possible alterna- 





275KV SUSPENSION TOWER 


tive would ba to increase the diameter of a 
stranded conducior artificially by layers of 


paper. 
EXPERIMENTAL HiIGH-VOLTAGE TRANSMISSION 
LINE 


A recent visit to the B.E.A. Research Labora- 
ries at Leatherhead gave us an opportunity of 
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sion tower is shown in another of our 
illustrations. 

At present, tests are being made using twin 
conductors of 0-77in diameter (37/0-1llin 
steel-cored aluminium) spaced 12in apart, 
on each of the three phases in a horizontal 
plane at a phase separation of 32ft 6in. Two 
earth wires, symmetrically disposed, are strung 
in a horizontal plane, 20ft above that of the 
conductors, and at a separation of 49ft. The 
line is energised at 275kV between phases and 
has been operated under these conditions con- 
tinuously since November 30, 1949. 

In addition to the facilities for altering the 
disposition of conductors and earth wires, 
arrangements have been made to adjust the 
spacing of the conductor pairs between 4in 
to 12in in steps of lin, the split hardwood 
spacers being appropriately grooved. It is 
proposed to test at 6in when sufficient work 
has been completed on the present 12in spacing. 
Tests are also to be carried out later on using 
single conductors of approximately lin 
diameter. 

The line insulation consists of cap-and-pin 
insulators, nineteen units being used at suspen- 
sion and seventeen units at tension positions. 
Stabilised rod-type insulators will be used at a 
later date. 

As illustrated herewith the line is energised 
from, three single-phase Ferranti transformers 
of 300kVA total continuous rating. The 
secondaries are star connected and are equipped 
with an insulated 400V winding for cascade 
connection which will be employed when tests 
at 400kV are undertaken. The primaries are 
delta connected and are fed from a 400V, 
three-phase supply, which is given by cable 
from Leatherhead grid sub-station. Tappings 
are provided to give a range of outputs of 
236-290kV. 

At present the transformers are provided with 
Buchholz relay protection. It is intended, 
also, to incorporate earth leakage protection 
on the primary and secondary sides. 

MEASURING EQUIPMENT 

All the measuring equipment is installed in a 
wooden hut at the foot of the terminal gantry, 
with ready access to the transformer enclosure. 

The most important of the measurements 
is the power loss, due mainly to corona, and 
accordingly a recording wattmeter is connected 











seeing the field installation that has been set 
up for experimental transmission line work. 

To carry the conductors and earth wires 
three 120ft wide gantries are used (as illustrated 
herewith), instead of conventional towers, to 
facilitate adjustment of the phase separation. 
Two of the gantries are 93ft high, and the one 
shown in the foreground of our illustration is 
situated on a hill and is 50ft high. These dimen- 
sions refer to the inside of the gantries. For the 
purpose of comparison a typical 275kV suspen- 
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TRANSFORMER COMPOUND 
D Test HuT 


in the primary of the transformer feeding the 
centre phase. Jt is proposed to make check 
measurements on all three phases, but for 
design use on an actual transmission system 
using transposed conductors the figures obtained 
on the centre phase will be the most useful and 
readily applicable. It will be noticed from 
one of our illustrations that the three trans- 
former tanks are supported on short post 
insulators. As a matter of interest, the power 
loss (corona) on this line varies from 2kW or 
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3kW to 18kW per mile per conductor, depending 
on the weather conditions. Continuous records 
are also being made of the primary current, 
primary voltage and neutral current in the 
secondary, between star-point and earth. 
Measurements are also being made of the leakage 
current on the insulator strings. When the 
test hut is completely equipped the instruments 
and protective relays will be mounted on a 
metal-clad panel, with the incoming supply 
cables at one end. In addition to the recording 
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meters, mentioned above, indicating instru- 
ments will be included. 

Vibration recorders are fixed to the conductor 
of the central span, in order to obtain informa- 
tion on the behaviour of the twin conductors, 
and up to the present no abnormalities have 
been observed in the behaviour of the line. 

Meteorological data are recorded in a screen 
set up on the site, housing a thermograph and 
hygrograph. A barograph record is available 
at the laboratories. 


The Eupen Dam, Belgium 


HE completion of the Eupen dam on the 
Vesdre River in Eastern Belgium, was 
briefly recorded in our issue of February 10th. 
The dam is a gravity structure, 63m high and 
with a,length of 410m along the crest, and is 


for industrial development. The Eupen reser- 
voir will ensure such supply, and will also be 
used as a reserve of drinking water for the 
region, and for the city of Liége. It is also 
expected to eliminate flood damage, which 





shown in the illustration above. It forms a 
large reservoir of some 25 million cubic metres 
capacity, which will be utilised for water supply, 
flood control and the generation of hydro-electric 
power, and will supply some 71,500 cubic metres 
of water daily. The site of the dam is at 





DAM 


in the past has sometimes been extensive, by 
regulating the flow of the Vesdre and by 
abstracting flood waters from the neighbouring 
Helle River through a tunnel 1200m long. 
Hydro-electric power will be generated at the 
dam, and it is hoped that the existence of the 


SPILLWAY AND PURIFYING PLANT 


Spabrunnen, just downstream of the confluence 
of the Rivers Vesdre and Getzbach. 

The neighbouring countryside depends upon 
industries such as paper mills, dyeworks and 
the manufacture of artificial silks and morocco 
leather, and an ample supply of water is required 





reservoir will encourage the tourist industry 
of the area. 

The dam itself is slightly curved in plan, to a 
radius of 375m. The top water level is 361m, 
the foundation level 299m, and the bottom of 
the reservoir is at 304m. The crest of the dam is 
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8m wide and carries a roadway 11m wide With 
the pavement partly corbelled out on the down. 
stream side. The width at the base is 55m. 
the upstream face has a batter of 5 por cent 
and the downstream 80 per cent. Tho main 
structure of the dam was cast in blocis, each 
15m by 6m and 2m or 3m _ high, with st .ggered 
joints between them. Radial expansion joints 
were incorporated at intervals, eac! joint 
following a broken line through the dain, with 
a Z-shaped copper strip at the upstre:m fags 
of each joint to ensure watertightniss, 4 
richer mix of concrete was used to form the 
upstream face of the dam to enhance the 
impermeability of the completed work. About 
450,000 cubic metres of concrete hav» been 
placed in the dam, and about 300,000 cubic 
metres of excavation was involved. 

The spillway is stepped, to dissipate the 
energy offloodwaters. Therearetwosluice gates, 
each 12-5m wide at the top of the spillway, 
which can discharge a maximum flow of 230 
cubic metres a second, about three times ag 
large as the heaviest flood yet experienced, 
The roadway crosses over the spillway on a 
reinforced concrete bridge. 

There are two intakes, symmetrically disposed 
on either side of the centre line of the dam 
and 27m away from it, each at a level of 324m. 
They are each equipped with a butterfly valve, 
1-1m in diameter, leading into a conduit of 
0-9m diameter to the purifying plant. There 
are also two scour pipes, each -on the same 
vertical axis as the intakes, but at a level of 
308m. 

The tunnel is 2-3m in diameter and is com. 
pletely lined with concrete. Headworks and 
an intake channel have been constructed on 
the Helle River, and the tunnel runs from 
them to the exit portal on the Getzbach River. 
It can take a maximum flow of 20 cubic metres 
@ second. 

The two buildings containing the purifying 
plant can be seen in the second illustration. 
A maximum of 90,000 cubic metres a day can 
be treated at this plant, which consists of a 
settling tank, 57m in diameter, divided into 
twelve compartments, and twenty sand filters, 
each 10m by 3m in size. The third building 
contains a control room, chemical and bacterio- 
logical laboratories, a sub-station, storage space 
for chemicals, and so on. 

The waters of the Vesdre and the Getzbach 
contain a proportion of organic substances, and 
are generally muddy and turbid. The method 
of purification, therefore, consists in precipitat- 
ing colloidal substances, organic matter, iron 
and manganese by adding chemical products 
and vigorously agitating the water, which then 
passes into the settling tank and remains 
there for two hours. It is then transferred to 
the filters and chloramine is added after filtra- 
tion. A conduit has been constructed connect- 
ing the filtered supply with la Gileppe. 

The hydro-electric installation at the foot 
of the dam consists of two 600kW sets and one 
300kW set, and there is also one 400kW set 
in the purifying plant. It is expected that some 
3 or 4 million units of electricity will be pro- 
duced annually in excess of the power required 
by the purifying plant. 

Auxiliary works connected with the under- 
taking have included the construction of a 
cofferdam upstream of the main dam, some 
6}km’ of new roads, and about 5km of new 
railway lines. 


eee 


Brrrisx Piastics Exursrt1on.—A British Plastics 
Exhibition and Convention are to be held at 
Olympia, London, early in June, 1951, the year 
of the Festival of Britain. The exact dates will be 
announced later. The exhibition, which will be 
the first trade exhibition representing the whole 
industry, will be open to all British firms which 
produce, mould and fabricate plastics materials 
or supply raw material or equipment to the plastics 
industry. While primarily for the trade, it will be 
open also to the public. At the convention, lectures, 
discussions and films will cover all aspects of 
materials, production and applications. The 
exhibition and convention are woe organised, 
with the co-operation of the British Plastics Federa- 
tion, by British Plastics, a journal published by 
Associated Iliffe Press, Dorset House, Stamford 
Street, London, 8.E.1. 
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Painting of Structural 
Steelwork 


A second interim report on the painting of 
structural steelwork has been published by 
the British Iron and Steel Research Association. 
The performance of paints is being exhaustively 
investigated by @ Joint Technical Panel of the 
jgsociat ion’s Protective Coatings Sub-Com- 
mittee; 1178 specimens have been exposed 
in an industrial or marine atmosphere at Derby 
and Brixham, respectively, to test 261 different 

int formulations. 

On the Joint Technical Panel, under the 
chairmanship of Mr, F. Fancutt, the following 

isations represent the paint industry :— 
The National Federation of Associated Paint, 
Colour and Varnish Manufacturers of the 
United Kingdom; the Society of British 
Paint Manufacturers, Ltd., and the Association 
of Manufacturers of Bituminous Protective 
Products, Ltd. 


Prmine Parts 


The earliest exposures, to test priming paints, 
began in October, 1945, and a first interim 
report was published in December, 1946. In 
March, 1947, further exposures, to test metallic 
pigments and lead soaps, were begun, and a 
year later two further series, respectively to 
test surface preparations and metallic coatings 
and bituminous and tar paints. 

A second interim report is now published, 
which draws some tentative conclusions from 
the first two series. 

Results up to three years’ exposure lead to 
a conclusion that pigment mixtures based on 
zinc oxide have yielded priming paints giving 
a performance that is better than average. 
It will be interesting to see whether this result 
isconfirmed by later observations. 

In this first series of tests 100 priming paints 
were used, having various combinations of 
media and pigments. Twelve media were used, 
incuding some of the recent formulations 
incorporating synthetic resins. Eleven pig- 
ments were tested, usually in ternary mixtures 
consisting of two pigments plus asbestine, used 
as a standard extender. 


MeTaLLic PIGMENTS AND LEAD Soaps 


In the second series of tests the objective 
is to determine the inhibitive character of lead, 
zinc and aluminium metallic pigments, and to 
see whether lead and aluminium are as inhibitive 
as zinc. Individual pigments were mixed on a 
volume basis in these tests. Aluminium and 
zine pigments were mixed with eight different 
inhibitive pigments, and a varied ratio of 
inhibitive to metallic pigment was used in the 
cases of lead sulphate and zinc oxide. Seventy- 
three priming paints, for the preparation of 
which seven different media were used, were 
exposed, the painting scheme being completed 
in each case by a standard finishing coat. 
Lead soaps were also mixed in fourteen priming 
paints to test their protective qualities. The 
eleven best paints after fifteen months’ exporeure 
are listed in the report. 


OrHer TEsTs 


The remaining two series of tests—surface 
preparation and metallic coatings, and bitu- 
minous and tar paints—are not far enough 
advanced to warrant an interim report, e 
having been in progress only since April, 1948. 
The experimental programmes are fully 
described. 

Methods of preparing specimens before 
painting for all these tests are detailed and the 
painting and exposure of the specimens 
described. It is recognised that variations 
between painting schemes in paint film thick- 
nesses are of importance, but for immediate 
practical purpose of the investigation they 
have been ignored at this stage, and it has been 
thought sufficient to take reasonable steps to 
ensure that the paints are of good brushing 
ene: Can stability tests are also being 
made, 

_ The methods of assessment is explained and 
illustrated in thirteen plates and a glossary, 
which may help to establish an objective 
standard in this rather empirical field. Reprints 
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showing the standard of breakdown 
illustrated in this section of the report have 
been made. 

The interim report and reprints are availeble 
free of charge from the British Iron and Steel 
Research Association, 11, Park Lane, London, 
W.1. Reprints are also available from the 
B.I.8.R.A. Corrosion Laboratory, 514, Bristol 
Road, Selly Oak, Birmingham, 29. 


——__—_—_ 


A Small Marine Reverse Gear 


A yew hand-operated marine reverse gear 
of the epicyclic type, known as the “‘ Perfecta,” 
is now being made by Morton and Weaver, of 
Cox Street, Coventry. This gearbox has been 
designed for use with high-speed engines and 
is made in two models for engines up to 
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and allied industries of steel and steel alloys. Pro- 
vision has been made for the inclusion of require- 
ments for non-ferrous vessels at a subsequent date. 
It is also proposed in due course to p similar 
codes to cover forged vessels and other methods of 
construction, such as riveted, brazed, &c 

The present code includes seven sections. 
Section one deals with definitions and general 
requirements on the use of the code; section two 
indicates the range of materials covered and lays 
down stress values for the materials ; section three 
deals very comprehensively with all aspects. of 
design, covering such features as factors for corro- 
sion, &c., joint efficiency, form and design of ends, 
openings and other connections, supports, &c.; 
section four gives the construction details, toler- 
ances, methods of making welded joints, &c.; 
section five covers inspection, according to the 
duty of the vessel, testing and acceptance ; section 
six covers protective devices ; section seven deals 
with such points as inspection during construction, 
and permissible repairs on site. There is also an 





MARINE REVERSE GEAR 


10 h.p. and from 10 h.p. to 20 h.p. It is of 
particularly light and compact design and the 
simple straightforward arrangement of the 
unit can be seen in the drawing we reproduce 
on this page. It can be adapted to bolt onto 
the flange of a standard engine, or, if required, 
can be mounted as a separate unit by means 
of fore and aft bearer brackets. 

In this gearbox forward drive is transmitted 
straight through a multi-plate clutch and reverse 
drive is obtained by means of a double train 
of epicyclic gears. The standard reverse gives 
a reduction of about 1} to 1, or, if required, a 
2 to 1 reduction can be supplied. The steel 
pressure plate of the forward drive clutch is 
provided with a simple means of adjustment to 
set the clutch pressure and the adjustment of 
the reverse drive is equally simple. Quick and 
easy means of access for adjustment and 
inspection is given through the large top cover 
plate of the gearbox. The operating lever can 
be mounted on either side of the box. 

All of the shafts in the gearbox are of high- 
tension stecl and run in ball bearings of ample 
size to take all journal and thrust loads at 
varying speeds up to 3000 r.p.m. The gears are 
hardened and ground and all parts are accu- 
rately machined to obt.in smooth and quiet 
operation and a long working life. All running 
parts are splash lubricated, and the centrifugal 
action ensures an adequate supply of oil to all 
parts. 

The complete unit weighs about 381b and 
is just under 14in long by 9in wide. 


——— 


British Standards Institution 
Victoria Street, London, S.W.1. 


FUSION WELDED PRESSURE VESSELS FOR 
USE IN THE CHEMICAL AND ALLIED 
INDUSTRIES 

No. 1500: 1949. Those sections of industry 
concerned with the construction and use of pressure 
vessels have for some time felt the need for a com- 
prehensive code along the lines of those issued in 
other countries. Work on the preparation of such 

@ code was co some time ago, and B.S. 

1500, which has just been issued by the British 

Standards Institution, represents the first stage in 


this nin ere programme. It covers fusion con- 
structed welded pressure vessels for the chemical 





appendix giving details of the forms of test pieces 
to be used for testing welded seams. 

A supplementary document is shortly to be 
issued for the steels which are referred to in the 
code. It is made clear that the present publication 
is to be regarded as provisional, in order to allow 
manufacturers and users the opportunity of con- 
sidering critically the recommendations that have 
been made, and submitting their comments on it 
so that it can be reviewed at an early date and any 
necessary adjustments made. It is hoped that 
industry will take full advantage of this* oppor- 
tunity for considering carefully this valuable addi- 
tion now made to the series of British Standards for 
pressure vessels. Price 25s. 





ANODIC OXIDATION FINISHES FOR ALU- 
MINIUM AND ALUMINIUM ALLOYS 

No. 1615: 1 1%. ‘lhe electrolytic process of 
anodising or anodic oxidation was developed after 
the first World War as a means of increasing the 
corrosion resistance of aluminium and aluminium- 
base alloys used on aircraft. To-day it is applied to 
aluminium and its alloys in many industries, with 
the result that there has developed the need for this 
standard. By suitable alteration of the operating 
conditions of the anodising bath the properties of 
the film may be varied to suit the requirements of 
the service conditions in which the article is to be 
used. The standard covers the methods of testing 
to be employed, together with the performance 
requirements of films tested by the standard 
methods. It has been agreed that it is neither 
desirable not practicable to standardise the details 
of the process by which the required film is 
yeeined. 


The characteristics covered in the British 
Standard are :—Thickness of anodic coatings, 
reflection factors, resistance to abrasion, and faste 
ness to light. Work is still proceeding on the 
subject of resistance to corrosion. Price 3s. 





FLANGED STEEL PLUG VALVES FOR THE 
PETROLEUM INDUSTRY 


No. 1570: 1949. This standard is based on the 
American Petroleum Institute Standard 600B, 
“‘ Flanged Steel Plug Valves,” because of its suit- 
ability for use in the petroleum industry and the 
advantage of ensuring interchangeability between 
American and British equipment. The standard 
contains full details of the design and manufacture 
of plug valves, as well as incorporating tables giving 
dimensional detail and pressure temperature ratings 
for Classes 150 to 2500. Appendices have been 
provided giving details of the materials to be used, 
and drawings are incorporated showing typical 
plug valves as well as end flange facings as required 
by the various classes of valves.{ Price 7s. 6d. 
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AN INTER-REGNUM 


THE electoral system of this country is such 
that it tends usually to create strong stable 
Governments. A relatively small majority of 
votes cast by the electorate this way or that 
produces in the House of Commons a large 
majority for one party or another. Thus, 
as we went to Press last week we fully 
expected that within a few hours we should 
know what colour of Government would 
rule this country for the next five years. 
We expected, too, that this week we should 
have to comment, sadly, upon the fate of 
the iron and steel industry and the prob- 
ability that the cement and sugar industries 
would similarly be nationalised, or, alterna- 
tively and gladly, that we should be able 
to congratulate those industries upon their 
escapes. In the event the Labour Govern- 
ment has been returned to office, but 
not to power. There is to be a kind of 


inter-regnum. While it lasts only those 
few measures upon which the conflicting 
parties may find agreement or on which 
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economic necessities will enforce a com- 
promise, can be passed into law. Nothing 
is certain in politics. But here is a situation 
that cannot be borne for long* either by the 
Government or the Opposition. Another 
election this year seems inevitable. It may 
well come before October, the month in 


’ which the Iron and Steel Act, already passed, 


is due to become effective. 

It is natural to ask what opinion the 
electorate intended to convey by a vote that 
put neither of the great political parties into 
power. But in fact, of course, the electorate 
did not consciously choose to produce that 
stalemate. It is, indeed, an unlikely and 
somewhat surprising accident of chance 
that it occurred. It is, of course, the 
“floating ’’ voter with no strong con- 
victions either way who decides elections. 
But we may speculate that his decisions are 
less likely to be reached out of a rational 
preference for a particular set of policies 
than from a liking for or a fear of the 
general attitude of the political parties 
concerned. If that speculation is correct 
nothing more definite can be said than 
that the election appears to reflect a 
dislike for extremes. The Communists 
are out, and if the result of the elec- 
tion means anything more than indecision 
it probably reflects amongst the people of 
this country a desire to follow a moderate 
policy, whether of the right or left, eschewing 
extreme and controversial legislation. How 
much as engineers we approve! For pro- 
fessional engineers are equally averse in 
their work to extremes. If there were any, 
as the present century opened, to claim the 
steam turbine as the best prime mover and 
the only type that should be built in future, 
they must have been few in number. Engi- 
neers preferred to let expediency decide what 
prime mover should be adopted for any 
particular purpose. Nor did that predilec- 
tion towards moderation have adverse effects. 
Despite it, a revolution came about so that 
to-day nearly every large thermal power 
station generates its power in turbines. 
Moderation, in fact, does not mean a total 
lack of change. Something nearer “ party ” 
warfare developed between the wars when 
the oil engine challenged steam at sea. But 
again, that revolution which permitted the 
diesel to gain its present great place in marine 
propulsion came about through the choice 
upon grounds of expediency of that prime 
mover rather than another in many indi- 
vidual ships. The change-over was never 
planned; it was not the consequence of a 
predigested policy forced upon the shipping 
companies. It accurately reflected a balance 
of advantage held by the oil engine. How 
absurd it would seem to engineers if it were 
adopted as a “plank”: of policy that the 
gas turbine, as the best of prime movers 
should be used for all and every purpose ! 
It may be that, in fact, it will prove to 
be the best of all prime movers for many 
purposes. But engineers will be content to 
let the individual choices of purchasers over 
the years decide that issue, sure in the know- 
ledge that decisions so based upon experience 
and expedience will prove the right ones. 
Has not the electorate, inarticulately, 
expressed @ very similar view ? The national- 
isation of coal, electricity and gas, of the rail- 
ways and perhaps even of long-distance road 
haulage could be arguably defended on 
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grounds of expedience in this post-war worlg 
in the same way that the circumstances of 
the pre-war years justified the creation of 
the London Transport Board and th. 
Central Electricity Board. But the public 
sees as extremer measures, dictated py 
doctrine rather than need, legislation dl 
nationalise iron and steel, and proposals to 
nationalise cement and sugar. Moreover, the 
Labour Government has not been above the 
suspicion of retaining more conirols of 
industry and output than are really 
necessary upon the doctrinal conan. 
tion that such controls should be in the 
hands of the State. 

Perhaps we are wrong. Perhaps no such 
dislike of extremists permeated the clection, 
We cannot tell. But at least a stalemate 
does suggest that what this country needs 
above all else is a rest from party political 
arguments, dissensions and stimulation to 
class warfare. The electorate has come close 
to saying, “ A plague o’ both your houses |” 
Many engineers will echo such a sentiment, 
For engineers are conscious that through 
their work more can be done to support 
human happiness than all that politicians 
can effect through legislation. It is we, the 
engineers, who devise and make the tools and 
the machines by and with which consumer 
goods are manufactured and transported; 
it is we and we alone who can and will 
raise standards of living and improve the 
lot of the poor. Given peace between the 
nations, a peace to extremism at home, and 
wise but moderate fiscal policies amongst 
the nations, and within a generation 
engineers can make this country more 
wealthy materially than it has ever been 
before and its people better housed, better 
clothed, better fed and better educated, 
Politicians will certainly promise quite as 
much through their policies. But could 
they, as engineers certainly can, redeem 
their promises ? 


FIRES IN SHIPS 


THE number of fires which have . taken 
place in passenger and cargo ships in port, 
undergoing repairs, since the conclusion of 
the war has made the subject of fire fighting 
and fire precautions of great importance and 
concern in such ships. The subject 
has been brought into prominence by 
a@ number of serious fires on ships which 
have occurred since the war while repairs 
were being carried out in port. Fires on 
the “Empire Waveney” (16,754 tons), 
“Empress of Russia” (16,810 tons), the 
“* Monarch of Bermuda ”’ (22,424 tons), and 
the “‘ Prague ” (4220 tons) will be recalled. 
In each of these ships the fire got out of con- 
trol and the ship became a constructive total 
loss. In order to prevent such happenings 
in the future, and following consultations 
between the Home Office and the Ministry of 
Transport, it was decided in 1948 to form a 
small Working Party with the following 
terms of reference :—‘‘ To consider and make 
recommendations for circulation to all 
interests concerned on the fire-prevention and 
fire-fighting arrangements to be observed 
in connection with ships in dock and harbour 
areas, and in shipbuilding and repair yards.” 
The Working Party consisted of representa- 
tives of the Ministry of Transport, the 
Officers’ (Merchant Navy) Federation, the 
Dock and Harbour Authorities, the Home 
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Office (Fire Service), and the Scottish Home 
Depar'ment, the Chamber of Shipping, and 
the Liverpool Steam Shipowners’ Association 
and the Shipbuilding Conference. Good work 
was done, and the report of the Working 
Party has recently been published by the 
Stationery Office, and was briefly sum- 
marised in one of last week’s Journal notes. 

The evidence given in the report shows 
clearly that within the period under review 
most of the fires seem to have had their origin 
in the careless use of burning and welding 
apparatus and the near presence of inflam- 
mable material when those operations were 
being carried out. Other contributory causes 
of fires referred to included smoking and 
the use of matches, galley stoves and 
their flues, and the use on board of port- 
able furnaces and rivet forges. Electrical 
apparatus, cables and fuses seem to be the 
cause of fewer outbreaks, but attention is 
rightly called to the need for care with 
temporary connections from shore to ship 
and in ships themselves. The installation 
of the sprinkler system of fire fighting in 
the newer ships seems to be an effective 
safeguard, always provided that during repair 
it is kept in a functioning state with an 
adequate water supply. Fire pumps under- 
going overhaul should, it is pointed out, be 
replaced by alternative services, and periodic 
inspection of all fire-fighting equipment 
should be regularly carried out. Emphasis is 
rightly laid on the employment of the right 
kind of man as patrolman, and the use of 
an efficient foolproof watchman’s clock. 
That section of the problem was dealt with 
in great detail in a paper read by Mr. 
E. L. Champness, before the North-East 
Coast Institution of Engineers and Ship- 
builders, in December 1947, entitled “ Fire 
Precautions on Ships Under Refit and 
Repair” in the discussion of which ship- 
builders, repairers, shipowners and fire 
officers all took part. It was illustrated 
by plans of ships showing fire and search 
patrols, The questions as to where responsi- 
bility for fire prevention lies and as to how to 
bring into force initial fire-fighting measures 
are discussed in the report at some length, 
and the respective parts to be played by ship- 
builder and the ship-repairer and the sub- 
contractors are also discussed. In studying 
this section of the inquiry, reference to Mr. 
Champness’s paper may again be made with 
advantage, for he gives specimen letters to 
be sent to the responsible parties and to 
the officers and crew of the ship remaining 
aboard. 

The conclusions of the investigations were 
unanimous, and the promotion and main- 
tenance of good will on the part of shipyard 
managements and workmen in the ship aré 
rightly stressed. It should be the aim of 
managements, the report states, to make 
themselves and their staffs fire conscious, 
and unsparing efforts should be made to 
improve existing fire precautions and to 
devise new methods. ‘Test alarms, pre- 
ferably after working hours, should be 
periodically arranged to maintain efficiency 
in the patrol and fire-fighting forces in the 
shipyard or dock, and to bring about a sense 
of responsibility in the matter of fire pre- 
cautions. Another factor which emerges 
from the findings deserves mention. 
It relates to the precautions which must 
be taken when fighting a fire to prevent 


. he carried out, he 
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the ship capsizing in dock. The loss of the 
French Line flagship “‘ Normandie ” in a fire 
which occupied the entire resources of the 
New York Fire Brigade may be recalled 
in this connection. It is essential that 
stability data, with a general arrangement 
plan of the ship, should be always easily 
available for the information of fire-fighting 
forces. The consequences of endangering a 
ship’s stability through the intake of large 
quantities of water are so grave that it is 
recommended that the Home Office and the 
Scottish Home Department should consult 
together to see if advice cannot be given to 
fire authorities to respect the decision to 
stop pumping or move the ship away, which 
must always rest with the appropriate har- 
bour authority. The law on this point seems 
to need some clarification. The standardisa- 
tion of underground hydrants is being carried 
out, and in new ships and public fire services 
the 2}in instantaneous hose coupling te 
British Standards specification is being 
adopted. If the findings of the Working 
Party are adopted, we feel that the loss of 
much valuable tonnage will be prevented 
and much unnecessary work in repairing 
fire and water damage saved. 





Obituary 
GEORGE EDWARD WINDELER 
ENGINEERS connected with the British 
oil engine industry will learn with deep regret 
of the death in hospital, on Friday last, 
February 24th, of Mr. George Edward Win- 
deler, of 4, Devonshire Road, Davenport Park, 
Stockport. Mr. Windeler, who was seventy- 
five years of age, was the senior partner in 
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the firm of Rhodes and Windeler, Consulting 
Engineers, of 24, Brazennose Street, Man- 
chester, 2, and for over twenty-five years 
he was associated with the Mirrlees Watson 
Company, Ltd., of Glasgow, and Mirrlees 
Bickerton and Day, Ltd., of Hazel Grove, 
Stockport, in the development of the Mirr- 
lees diesel oil engine. By his pioneer work, 
his thorough investigation of the early 
problems met with, and the research work 
roduced a reliable and 


successful engine. In his later work as a 
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consultant Mr. Windeler was equally success- 
ful and his able advice on many sides of 
engineering practice will be sorely missed. 

George Edward Windeler was born in 
Cork, Ireland, in 1874. He went with his 
father, who was in military service, to India, 
and the early part of his general education 
was obtained in European schools in India. 
In’ 1883 he returned to England and con- 
tinued his education at the Workington 
Secondary School. He was early attracted 
to technical studies, and at evening classes 
at Workington, Wigan, London and Man- 
chester, he gained successes in mathematics, 
chemistry and physics, applied mechanics, 
mechanical engineering and drawing, and 
iron and steel manufacture. 

His first job was with the West Cumber- 
land Iron and Steel Company, Ltd., of 
Workington, where for nearly three years he 
worked in the pattern shop, and on iron and 
steel production. 

For about eighteen months he was with 
Mr. Thomas Johnson, of Wigan, where he 
designed and repaired small high-speed 
steam engines, and for a further two and a 
half years or more he was with Walker 
Brothers, of Wigan, where he was employed 
in the drawing office and on testing work. 

Round about 1890 Mr. Windeler came to 
London, to join the firm of Ferranti and 
Co., Ltd., which then had its London office 
at Charterhouse Square, and he was employed 
there on the design and construction of high 
power steam engines and alternators for 
electric power generation. He was sent up 
to the firm’s Hollinwood Works in Lanca- 
shire, where he continued to do designing 
work, and later on gained experience in 
inspection work and outside erection. Return- 
ing to the drawing office, he was made chief 
designer on the engine side and finally was 
appointed to be in charge of the works plant 
and the design and preparation of special 
tools for the engine, switchgear and meter 
departments of the Ferranti firm. 

About 1902 the late Mr. Charles Day, 
who had left Ferranti’s to become general 
manager of the Mirrlees Watson Company, 
Ltd., of Glasgow, invited Mr. Windeler to 
join him in Glasgow and he appointed him 
manager of the diesel engine department. 

Mr. Day had then gained the sanction of 
his board to build two 40 b.h.p. diesel 
engines for works’ power house use, and 
the 20 b.h.p. prototype engine was also put 
into service. On these single-cylinder en- 
gines Mr. Windeler carried out his pioneer 
experiments on cylinder lubrication and 
eventually evolved the idea of the floating 
gudgeon-pin. The air compressor was re- 
designed as a two and later as a three- 
stage machine, and other improvements 
were introduced. In the Scotland Street 
works at Glasgow Mr. Windeler designed and 
built the four-cylinder 160 b.h.p. diesel 
engines directly coupled to dynamos 
running at 400 r.p.m., two sets of which 
were first installed in H.M.S. “ Dread- 
nought,”’ and similar sets later in H.M.S. 
‘“‘ Indomitable,”” H.M.S. “Shannon,” and 
H.M.S. ‘‘ Minotaur.” For naval pinnace 
propulsion a four-cylinder engine of lighter 
construction, developing 120 b.h.p. at 400 
r.p.m., was also produced. 

In the summer of 1908 the diesel engine 
side of Mirrlees Watson was transferred to 
the new works of Mirrlees Bickerton and 
Day, Ltd., at Hazel Grove, near Stockport. 
Mr. Windeler was appointed works manager 
at Hazel Grove, and slow-speed, high-speed, 
and Admiralty engines were designed and 
built. 

By 1914 the works were in full swing and 
ready to meet the 1914-1918 war require- 
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ments. In 1916 Mr. Windeler was made 
chief engineer to the company. 

As the war progressed it was decided to 
build Ricardo high-speed engines for tanks 
at Hazel Grove and the excellent way in 
which Mr. Windeler organised and carried 
out that work earned for him the warm 
thanks of Sir Harry Ricardo. Mr. Windeler 
also built the two-stroke Mirrlees-Nobel 
engine and to-day some examples of that 
engine are still giving good service. 

In 1928 Mr. Windeler severed his connec- 
tion with Mirrlees Bickerton and Day, Ltd., 
and founded, with his friend, Mr. W. F. 
Rhodes, the firm of Rhodes and Windeler. 
From the beginning the firm specialised in a 
wide range of mechanical equipment and 
plant, which embraced not only oil engines, 
but gas engines, and high-speed steam 
engines. Mr. Windeler interested himself 
particularly in the analysis of vibration 
problems and the tracking down of trouble 
caused by vibration in mechanical plant, 
and also the investigation of industrial 
accidents. He also had a wide knowledge 
of smelting and the heat treatment of metals. 
For many years Mr. Windeler had acted as 
consultant for the Ashanti Goldfields Cor- 
poration, Ltd., and for that firm he carried 
out excellent work in Africa. Mr. Rhodes 
retired from the business about twelve 
years ago and last year Mr. Windeler took 
into partnership Mr. John Liller Faris, 
A.M.I.Mech.E., and Mr. William Henry 
Cowlin, A.M.I.Mech.E. 

From early days Mr. Windeler was a 
valued member of the Institution of Mecha- 
nical Engineers, particularly in the work 
of its North-Western Branch, of which he 
was chairman for some years. At an infor- 
mal meeting of the Institution of Mecha- 
nical ineers, held in London on April 
20th, 1941, Mr. Windeler gave a most inter- 
esting talk on “ Mechanical Mishaps,” in 
the course of which he drew on his extensive 
practical knowledge of such happenings. 
He was asked to repeat that talk in many 
centres in the Midlands and the North-Wes- 
tern Centres. He was also a keen member 
of the Institute of Marine Engineers and 
we may recall his characteristic opening of 
the recent symposium on “ Crankcase Explo- 
sions.” 

When the Diesel-Engine Users Association 
was formed, in 1923, he was an early member 
and his contribution to papers and discus- 
sions did not a little to iron out the early 
difficulties with the diesel engine. He 
served on its committees and was president 
from 1939 to 1942. His papers on “‘ The 
Method of Checking the Alignment of Diesel 
Engine Shafts,” and “A Means of Proving 
if a Shaft is actually bedding in its Bearings,” 
of 1919, and that of 1922, on “Care and 
Maintenance of Diesel Engines,” may be 
remembered as classic contributions. For 
many years he was an active member of the 
Manchester Engineers Club and the Man- 
chester Association of Engineers. He was 
also a member of the Junior Institution of 
Engineers. 

From early beginnings until the last Mr. 
Windeler was blessed with a capacity for 
engaging the affections of those with whom 
he worked. He was capable of showing 
deep indignation when there was occasion 
for it, but he never harboured any resent- 
ment. Himself a leader, he was always 
ready to listen to others, and no man ever 
went to him in trouble without receiving 
assistance and encouragement. There grew 
up round him at Glasgow and at Hazel 
Grove a group of young engineers whose 
work has been of great national value. To 
these men and to many friends his name and 
memory will always remain an inspiration. 
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Lloyd’s Register Annual 
Summary for 1949 


Exciupine ships of less than 100 tons 
, there were launched in the world 926 
ships of 3,131,805 tons gross, of which 1,267,467 
tons were from berths in Great Britain and 
Northern Ireland, and 1,864,338 tons abroad. 
The output in Great Britain and Northern 
Ireland represents 40-5 per cent of the total. 
Omitting comparison with world totals during 
the war years, when circumstances were quite 
abnormal, this compares with 50-9 per cent 
in 1948, 56-7 per cent in 1947, 53-3 per cent 
in 1946, 34-0 per cent in 1938, 34-2 per cent 
in 1937, 40-4 per cent in 1936, 38-3 per cent 
in 1935, 47-5 per cent in 1934, 27-2 per cent 
in 1933, 25-8 per cent in 1932, 31-1 per cent 
for 1931, and 51-2 per cent for 1930. 

The overall increase in the world output as 
compared with 1948 amounts to 822,062 tons. 
In Great Britain and Northern Ireland there 
has been an increase of 91,121 tons in the ton- 
nage launched, while abroad there has been 
an increase of 730,941 tons. In Great Britain 
and Northern Ireland, 124 ships, of 522,102 
tons, were launched for owners residing abroad, 
equal to 41-2 per cent of the total output. 
Thirty-nine of these ships, of 255,864 tons, 
will be registered in Norway; thirty-five, of 
60,929 tons, in British Commonwealth coun- 
tries overseas; ten, of 54,341 tons, in Argen- 
tina; six, of 48,154 tons, in Panama; nine, 
of 33,115 tons, in Denmark ; and six, of 32,008 
tons, in Holland. Among the principal ship- 
building countries abroad, the tonnage launched 
for registration under flags other than their 
own was as follows: United States of America, 
thirty-two ships, of 480,863 tons; Sweden, 
forty-four, of 268,537 tons; Italy, thirty-five, 
of 88,225 tons; Holland, twenty-six, of 76,160 
tons; Denmark, ten, of 43,745 tons; British 
Commonwealth countries, thirteen, of 38,157 
tons ; and Belgium, eight, of 30,416 tons. 

An analysis shows that the countries for 
which the largest amounts of new 
have been launched are Great Britain and 
Northern Ireland (745,365 tons), Norway 
(640,486 tons), Panama (245,452 tons), France 
(217,715 tons), Liberia (198,548 tons), United 
States of America (152,443 tons), Argentina 
(134,465 tons), Holland (125,143 tons), Japan 
(124,378 tons), and Denmark (110,942 tons). 

World launches for the year include 177 
ships of 6000 tons each and upwards, of which 
forty-eight range from 10,000 to 15,000 tons 
(twenty-four in Great Britain and Northern 
Ireland), thirty-nine from 15,000 to 20,000 
tons (thirty-three in the United States of 
America), and three are of more than 20,000 
tons each (all in Great Britain and Northern 


Treland). 


The total tonnage of steamers launched in 
the world is 1,366,382 tons, of which 435,807 
tons (31-9 per cent) were launched in Great 
Britain and Northern Ireland, and 930,575 
tons (68-1 per cent) in countries abroad. 

There were launched 102 ships of 1,015,811 
tons to be fitted with geared steam turbines. 
There was also launched one ship of 11,903 
tons, in which turbo-electric propulsion is 
employed. In addition there were launched 
eighteen ships of 83,952 tons with a combina- 
tion of steam reciprocating engines and low 
pressure turbines. In Great Britain and Nor- 
thern Ireland, there were launched thirty 
turbine ships of 245,570 tons and twelve 
ships of 68,874 tons with a combination of 
steam reciprocating engines and turbines. 

The total tonnage of motorships launched 
in the world is 1,765,423 tons. Of these, 
831,660 tons (47-1 per cent) were launched in 
Great Britain and Northern Ireland, and 
933,763 tons (52-9 per cent) in countries 
abroad. The motorships include twelve ships, 
of 15,022 tons, in which electric drive is em- 
ployed. 

During 1949 there were launched 119 steam 
and motor oil tankers, of 1,335,528 tons— 
excluding ships of less than 1000 tons—of 
which forty-eight, of 434,230 tons, were built 
in Great Britain and Northern Ireland, and 
thirty-six, of 598,233 tons (all steamers), 
in the United States of America. Of the 
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119 tankers, seventy-seven, of 706,627 tous, are 
motorships. 

Of the steam tonnage launched in the world 
— 1,366,382 tons—about 1,156,000 tons are 
steamers fitted to burn oil fuel in their fyp. 
naces, so that of the total world ton 
launched during 1949—3, 131,805 tons—ay,proxi. 
mately 6-7 per cent only is exclusively depen. 
dent on coal for propulsion, of which mor» than 
a half was launched in Japan. 


PROGRESS OF SHIPBUILDING DurING tim 
YEAR 


Lloyd’s Register Quarterly Returns show 
that 4,140,816 tons were under constriction 
throughout the world at the beginning of 1949, 
Successive increases were noted for the March 
June and September quarters, of 214,689 tons. 
90,565 tons and 161,669 tons, respectively. 
The total tonnage under construction in the 
world at the end of December—4,394,768 tongs 
—was 212,971 tons less than that for tho Sep. 
tember quarter, when the total figure of 
4,607,739 tons was, apart from the period of 
the Second World War, the highest figure 
recorded since September, 1921. In Great 
Britain and Northern Ireland, the total under 
construction at the commencement of the 
year was 2,114,730 tons. Decreases noted in 
March and June were followed by an increase 
in September, but a further decrease at the 
end of December, with a total of 1,994,191 tons, 
showed an overall reduction for the year of 
5-7 per cent. 


Surps Ciassep By Luoyp’s REGISTER 


Of the merchant ships launched in the world 
during 1949, 464, of 1,946,380 tons (62-15 
per cent), were built under the survey of the 
Society with a view to classification in Lloyd's 
Register Book. Of this total 274 ships, of 
1,185,488 tons (93-53 per cent of the tonnage 
launched there), were built in Great Britain 
and Northern Ireland; while, of the tonnage 
launched abroad, 190, of 760,892 tons (40-81 
per cent), were built under the inspection of 
Lloyd’s Register. 





A Revised Standard Form of 
Contract 


Tue Institution of Civil Engineers and the 
Federation of Civil Engineering Contractors 
have, in collaboration with the Association of 
Consulting Engineers, revised the ‘ Standard 
Form of Contract for Works of Civil Engineer- 
ing Construction,’’ prepared and published by 
the Institution and the Federation in December, 
1945. The revisions to the original edition of 
the Standard Form have been directed not only 
to comments received on its use but also to 
bring the form up to date in view of various 
legislative changes. The publication in Decem- 
ber, 1945, of a model form of Conditions of 
Contract was an occasion of importance in the 
civil engineering world. The issue some four 
years later of a new and revised edition marks a 
further forward step in standardisation. The 
revisions, which are in some respects substan-’ 
tial, have taken into account difficulties which 
certain of the provisions of the original form 
presented in practical use. The co-operation 
of the Association of Consulting Engineers in 
the revision of the document and the approval 
accorded it by that body will, it is hoped, result 
in its commanding an even greater confidence 
than the 1945 edition and increase its already 
wide use. It is understood that the three bodies 
concerned have set up and intend to maintain 
permanent machinery to keep the form under 
regular review. The absence of serious dis- 
putes in connection with the many works for 
which the 1945 edition has already been used, 
it is said, encourages the hope that the revised 
form will prove even more effective in this 
important direction. 


—_—_—_————" 


“Canperra” Jet Bomper Propvucrion.—An 
announcement by the Australian Government 
states that the English Electric Company's 
“ Canberra ” jet bomber aircraft is to go into pro- 
duction at the Government aircraft factory st 
Fishermen’s Bend, Melbourne. 
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Letters to the Editor 
(We do not hold peers aga the opinions of 


JANE’S FIGHTING SHIPS 


Sir,- -1 have just read your review of “ Jane’s 
Fighting Ships ” in your issue of February 3, 
1950. Your reviewer is at fault on many points. 
He evidently does not realise that those of us 
who look forward to each new edition of “ Fight- 
ing Ships ” expect a good deal of the ‘ intelligent 
anticipation ” which your reviewer condemns. 
“Jane” has its own sources of information 
and checks its facts, and information so 
intelligently anticipated has subsequently 
proved to be correct. The premise that informa- 
tion must be officially stated before inclusion 
is unacceptable. Otherwise it would be a mere 
record of official statements, complete or 
incomplete and lose a good deal of its interest. 

The information, which your reviewer says 
js incorrect, that two fast frigates would be 
laid down in Portsmouth and Devonport 
dockyards has been known in naval and dock- 
yard circles since last spring. 

~ For your reviewer’s information, a major 
warship is a vessel not of the “minor war 
vessels category.” Broadly speaking, a major 
warship is @ fully militarised vessel over 1000 
tons. The category includes fleet minesweepers, 
frigates arid other small escort types. A 
frigate as big as a fleet destroyer and a cruiser 
of former days is certainly considered to be a 
major warship. 

Arrangements are now being made to accept 
“ Victorious”? into dockyard control for refit, 
so it is not unlikely that she will be taken in 
hand during the forthcoming financial year as 
your reviewer states. 

The ‘“‘ Hermes ” class were designed and laid 
down as intermediate fleet carriers and were so 
officially described during the war. 

The “‘Eagle” and “Ark Royal” are 
officially stated to be of 36,800 tons displace- 
ment as in “ Fighting Ships” and not 38,000 
tons as stated by your reviewer. 

In stating that the reference in the addenda 
to the funetion of the two Australian carriers 
should be deleted in future editions your 
reviewer implies that this is incorrect. This 
information was issued by the Australian High 
Commissioner in London in the official news 
letter dated October 6, 1949. What your 
reviewer overlooks is that the so-called light 
fleet carriers with a speed of only 25 knots are 
no more than escort carriers. 

Your reviewer’s quoted passage “‘ two, and 
possibly four, of the U.S. submarines now 
building are to have the new peroxide motors ” 
does not appear in the book. 

The point made by your reviewer on the 
absence of any information concerning the 
“Meteorite” is caused because of the mania 
for secrecy which has afflicted official sources 
concerning this vessel and is an illustration of 
what would occur if ‘‘ Jane” depended entirely 
on official information. 

As your reviewer concluded, these points 
are not of the highest importance, and it is 
surprising that so much of the notice was 
wasted on them. Moreover, as I have shown, 
there is no basis for their being raised at all. 

SUPPORTER 

Sydenham, 8.E.26, February 10th. 

[How far ‘“‘intelligent anticipation” is 
desirable in a work of reference is a matter of 
opinion. But in view of the continual improve- 
ments and changes in design resulting from 
present-day research and development, none 
but the Admiralty is in a position—or, indeed, 
in these days of Official Secret Acts, is entitled 
—to state definitely what new ships are to be 

built in the coming financial year. Similarly, 
the type of warship to which the word “ major ” 
—a relative term—is applied must also be a 
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matter of opinion. Naval writers and naval 
officers have, however, always applied it to 
ships whose loss would appreciably reduce our 
naval strength, i.e., to capital ships, aircraft 
carriers and, in more recent times, to cruisers, 
since these have now become large and 
important vessels. The fleet carrier to be taken 
in hand for modernisation has only recently 
been decided on. The point stressed by our 
reviewer was the unlikelihood of more than one 
carrier being taken in hand for modernisation 
in the coming financial year. The “‘ Hermes ” 
type carrier has always been classified in the 
Navy Estimates as a light fleet carrier. Unless 
and until all carriers are classified by their 
function instead of by their size, as at present, 
it is merely confusing to introduce yet another 
class. It is incorrect to regard the R.A.N. 
carriers as escort carriers. They are light fleet 
carriers built as a wartime makeshift for general 
reconnaissance duties. Convoys require aircraft 
cover throughout their voyages in the ocean 
spaces, and for this purpose large numbers of 
small (escort) carriers—of from 14,000 to 6700 
tons and with speeds of from 22 to 16 knots, 
mainly from the hulls of converted merchant 
ships—were built during the war, one to 
accompany each important convoy. The names 
of the U.S. submarines “to be fitted with 
peroxide motors” will be found on page 380 
of “‘ Jane’s Fighting Ships.”—-Ep., Tue E.] 


TRACK CIRCUITING ON RAILWAYS 

Sir,—Reading the brief summary in your 
issue of February 17th of Colonel R. J. Walker’s 
report on the collision at No. 13 platform, 
Euston Station, on August 6, 1949, railway 
signal engineers and operating officers outside 
this country and other readers may be amazed 
to find that the passenger platform roads at 
such an important and famous terminal were 
not track circuited. 

My father (the late H. Raynar Wilson) often 
complained that, at the beginning of this 
century, his was the lone voice crying in the 
wilderness to a lot of unbelievers when preaching 
the gospel of the track circuit for the prevention 
of certain classes of railway accidents. It was 
not until a series of collisions proved his 
contention correct, that a more active interest 
was taken in the matter. Nevertheless, time 
and again, even up to this year of grace, the 
Railway Inspecting Officers’ Reports on Acci- 
dents have contained a rider that such and such 
an accident could have been avoided had track 
circuits been in use. 

THe ENGINEER played no small part in 
those past years in bringing to the notice of a 
wide circle of readers the necessity for providing 
at least track circuits on British railways to 
increase their well-known and deserved claim 
for safe railway travelling. Turning out some 
of my own old contributions, almost the first 
to find was the issue for March 18, 1938 (page 
309), containing “The Euston Station Acci- 
dent.” The originating cause for that collision 
on the night of November 10, 1937, was a 
misunderstanding and misinterpretation of 
bell signals passing between signal-boxes, but 
the result was a train intended for No. 13 
platform (empty) was sent into No. 15 platform 
(already occupied) and a number of passengers 
and railway servants received injuries. Steps 
were taken to prevent a similar misunder- 
standing of bell signals at Euston, as when 
reviewing “‘ Railway Accidents in 1937” (THE 
ENGINEER, August 12, 1938, page 177) mention 
was made that the London, Midland and 
Scottish Railway intended to install modern 
train describers in the signal-boxes serving the 
Euston area, Obviously, had track circuits 
been used in conjunction with the locking and 
releasing of the existing mechanical signalling 
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apparatus, such an accident could have been 
averted. 

Both these contributions pointed out that 
financial considerations only prevented full 
safety conditions being provided. Having 
some personal knowledge of the signalling and 
operating official background at Euston at 
that time, I am sure the weakness in not having 
track circuits was fully recognised by them, and 
it would appear that a higher level decision 
prevented the money being made available 
because no apparent financial gain would 
be achieved. An up-to-date power signalling 
scheme was then in view in conjunction with a 
new track lay-out, so why not continue to 
rely upon the quality and skill of the signalmen 
as in the past ? Such an idea is unfair to the 
staff and has often proved fallacious. : 

Now that Sir Alan Mount, late Chief Inspect- 
ing Officer of Railways, has been appointed 
consultant on such matters to the Railway 
Executive, more consideration may be given to 
the technical aspects of such problems. As the 
railways are a State concern, any cost arising 
out of such accidents must be shared by the 
taxpayer and not, as previously, confined to 
the shareholder. Under private ownership the 
Railway Inspecting Officers could suggest 
improvements, but no legal obligation rested 
on the private company to implement them, 
unlike the powers of the Interstate Commerce 
Commissica in the United States. 

It is satisfactory to learn, however, that 
track circuits are to be, if not already, installed 
in platforms tracks 12 to 15, and the super- 
stitious passenger may in confidence enter his 
train waiting at No. 13 platform, Euston—no 
longer in the wilderness. 

F. Raynar WILSON 

Bath, February 24th. 


PRODUCTIVITY IN BRITISH INDUSTRY 


Srr,—I have read with interest the editorial 
and the article on “ Productivity in British 
Industry,” and am looking forward to the 
articles dealing with the various industries. 

May I suggest that some attempt be made to 
compare the actual physical output per employee 
over various periods, so as to prove or disprove 
the statements that are being generally made 
that the production of the workers in this 
country has increased by so much percentage 
over certain periods. If by output is meant 
the actual quantity of work turned out per 
employee not affected by improved mechanical 
méans, then I consider there is very grave 
doubt as to whether there has been an improve- 
ment in output at all. 

C. W. REEVE 

London, W.1, February 22nd. 

[This is a point about which it is very difficult 
to get any reliable information. It is certainly 
possible that one or more of the contributors 
to our series will have something to say about 
it.—Ep., THE E.] 


Srr,—In answer to Mr. Vincent’s letter in 
last week’s issue, the rate of Profits Tax is at 
30 per cent, but the tax paid is subject to 
* non-distribution relief ’’ of 20 per cent. 

Thus 


If profit=z and 
tax =y, 
30x 20y 
then y= 100 100 
from which 
reddy, 
or y= 25 per cent of z. 


B. Warrr 
Federation of British Industries, 
London, 8.W.1, February 28th. 
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Institution of Mechanical Engineers 


SIMPLIFICATION AND MANAGEMENT 
No. II—(Continued from page 247, February 24th) 


The discussion at the Institution of Mech- 
anical Engineers on Friday, February 17th, of 
a paper by Dr. Merritt on “ Simplification 
Creates New Problems for Top Manage- 
ment” was continued by Mr. Bertram 
White (Federation of British Industries) 
who said he was one of the team that 
General Crawford led to the U.S.A. to 
study theproblem of simplification. Theyhad 
recently as a group been touring the whole 
of this country and discussing with the 
principal trade associations and individual 
firms the problem of simplification and what 
they were doing about it. He thought it 
might be helpful if, in his contribution to the 
present discussion, he summarised briefly 
some of the points which had come up as a 
result of that tour. There was a profound 
attachment all over the country of the sales- 
man to variety, and in many cases to 
unlimited variety, in the catalogue. This 
was a real obstacle, because it often formed 
the focal point of a battle in the firm between 
the sales and technical production sides. 
Their American experience showed that it 
really required decision and pressure from 
top-management. ~The sequence of opera- 
tions, very briefly, was first of all to conduct 
a market survey to decide what were the 
opportunities to sell a particular kind of 
product and to integrate the views of the 
sales, technical and production staffs, and 
then to decide on the range of products 
which it was proposed to put on the market 
and say to the sales staff “‘ Your job is to 
sell that range and not to tell us what you 
think we ought to sell.” It was necessary 
to keep up constant and unremitting resist- 

ice to the idea that something should be 
added to the catalogue merely becatise a 
competitor happened to manufacture it and 
the suggestion was made that one ought to 
imitate him. They were finding also an 
increasing interest in the question of the 
proportion which sales of particular items 
in a catalogue bore to the total volume of 
sales. In the case of one big company, 
manufacturing paints, they were told that 
66 per cent of the listed items in the catalogue 
accounted for some 5 per cent in total of 
the turnover. There, as a previous speaker 
had said, there was opportunity for immediate 
and substantial simplification. They had 
been trying to encourage the trade associa- 
tions to put those surveys more generally 
into effect. 

They found the cost problem to be another 
formidable obstacle to the development of 
simplification. They found it to be a general 
practice in industry in this country that the 
overhead was allotted on top of the direct 
or factory cost by some system such as a 
percentage of the labour cost or depart- 
mental overhead generally for all the products 
in the department, or in some cases by a 
general factory overhead. As the Lemon 
report clearly brought out, this meant that 
the list price did not reflect the time and 
effort and ‘expense which had gone into a 
particular product, and particularly short 
runs or special products. It was a difficult 
matter to set in hand a general, systematic 
costing of every special or short-run item, 
but they had represented in their discussions 
that much could be done by a spot check 
from time to time on the true costs, properly 
determined, of the short-run and special 
product. If that could be done, and if the 


prices were then properly computed in the 
catalogue, much of the problem of launching 
simplification would disappear overnight, 
because the products would not sell at their 
true prices. 

Mr. B. L. Metcalf (National Coal 
Board) said that elimination of variety 
and concentration on mass production and 
long runs did hit the purchaser to a certain 
extent. To give a concrete example, they 
bought a certain number of diesel locomotives 
for underground use. As a product they 
were not very attractive in quantity, and 
they were inclined to have difficulty with the 
diesel engine which was used on such loco- 
motives. It was not in the interests of any 
manufacturer to design a special diesel engine 
for them, because the quantities were not 
great. In consequence, they took the 
nearest standard diesel, which did not 
necessarily fit the very stringent require- 
ments in regard to dusty atmospheres and 
so on, underground. The purchaser was 
therefore faced with problems which repre- 
sented the opposite side of the picture, as it 
were, from the concentration on long lines 
of manufacture. The point might be reached 
where the purchaser had to make his own 
designs and specifications for such products, 
as, of course, the railways had done for 
their own locomotives. 

The concentration of purchasing power of 
the coal industry in large hands which had 
taken place or which would inevitably take 
place—because even if all the purchasing 
was not done centrally, the design and 
simplification of the products required could 
be handled centrally—was likely to upset 
and alter the relationship between the sales 
engineer and the purchaser. The purchaser 
would, it was to be hoped, know his own 
mind better, because he would have a larger 
number of people to discuss matters with 
internally. In the past, there had been 
between one and two thousand different 
collieries all buying products independently, 
and wanting “knobs on” here and there. 
It was the intention of the Coal Board, how- 
ever, to get internal agreement and then call 
in the manufacturers and see that what was 
being asked for was reasonable, and then to 
set the standard accordingly. 

Mr. E. L. Diamond (British Stand- 
ards Institution) said that manufac- 
turers of intermediate products justified 
the great variety in which such pro- 
ducts were produced by pointing to 
the variety in which they were demanded 
by those who assembled them. The latter, 
who might include organisations of very 
large magnitude, maintained that they 
would be glad enough to reduce the variety 
of the particular intermediate product in 
question, but that without a definite lead 
from some independent quarter they could 
select only on the basis of their own con- 
venience at any moment. Hence a vicious 
circle existed which only standardisation on 
a national basis could break. This might well 
be a bigger factor in the needless variety of 
small components in current production 
than the lack of thought in design to which 
the author referred, because small organisa- 
tions with limited design resources had little 
influence on the creation and perpetuation 
of varieties of commonly used components. 

Mr. J. M. Newton said that the author’s 
argument appeared to depend on two pro- 
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positions, which the speaker thought wore 
demonstrably true. The first was that the 
fundamental decision to be taken by a firm 
was what product to make, and that decision 
inescapable at the start of a firm’s life, mug, 
be renewed from time to time as scientific 
and technical progress rendered certain 
products obsolete and created a demand for 
others. The second proposition was that 
the conditions which created a demand before 
the war for a variety of products would 
return once the seller’s market gave place to 
a buyer’s market. It might be thouzht, for 
instance, that such large steps towards 
standardisation as Sir Cyril Hurcomb had 
mentioned— the reduction of the number of 
types of locomotive for British Railways, 
and, in parallel with that, the action of the 
Electricity Authority in standardising steam 
conditions and a few sizes of large turbo. 
generators for power stations— might con. 
tradict that statement; but, when it wag 
realised that we in this-country must export 
to live, it would be seen at once that locomo. 
tives which were suitable for conditions jn 
this country might be quite unsuitable for 
conditions abroad, where gradients, curves, 
loads and fuel might be different. In the 
same way, in developing countries the large 
turbines suitable for this country were not 
required. Manufacturers, therefore, must 
face a demand for a variety of products, 
To face this situation the paper suggested 
that the way out was the standardisation of 
components. It seemed to him that engineer- 
ing products fell naturally into two main 
classes. Some, such as motor-cars and wire- 
less, were complex aggregates of a number of 
various components, and these end products 
were particularly suitable for the standardisa- 
tion of components. There was, however, 
another class, including such things as steam 
turbines, where his own experience had lain, 
and still more water turbines, where the 
conditions of design integrated the whole 
machine in a peculiar way. In the case of 
water turbines, for instance, the head and 
quantity of water were given, and the turbine 
must be designed to suit them. In the case 
of steam turbines, the conditions of stress 
and critical speed almost designed the rotor, 
and in such cases the best that could be done 
was to cover the whole range of sizes 
demanded by a number of standard frames, 
each of which covered a section of the range. 
When one examined a range of such frames 
with any care, it was clear that there was a 
large number of quite simple parts, such as 
studs, bolts, pins, bushes, pipe fittings, 
flanges, valves, pumps, and so on, which 
were in many cases common to a range of 
frames. Further, in general the ordering of 
these special machines must proceed in 
parallel with the manufacture, because of 
the fact that small modifications of, say, the 
blading were required for each special order, 
and ordering proceeded for sub-assemblies, 
those demanding the longest time for manu- 
facture being ordered first. That ordering 
by sub-assemblies was most suitable for the 
drawing-office and for the assembly depart- 
ment, but not for the machine shops. It 
would be found that the same simple item 
would occur in small numbers in quite 
number of sub-assemblies in any one turbine, 
and similar items were being used in other 
turbines. If the ordering was ended there, 
one was faced with the manufacture of the 
same article again and again in small quan- 
tities, causing an excessive load on stores, 
transport, setting up, rate fixing, foremen 
and costs. To select those small parts 
together demanded a definite policy on the 
part of the management. It involved every 
part being indexed in a standard book, and 
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care must be taken to see that no article so 

standardised was replaced by a similar article 
without proper design authority. This 
standardisation involved a good deal of 
extra work in the drawing-office, though in 
essence it was entirely simple. When that 
extra cost was faced, however, one would 
fnd that one had reduced enormously the 
number of separate parts which had to be 
made, and they could be ordered for stock 
in longer runs. That meant, incidentally, 
that management must see that their stores 
system was tightened up. If that were done, 
the apparently additional labour required 
in the drawing-office would be repaid many- 
fold by savings in manufacture. He thought 
that in those cases standardisation might 
go even further and be applied to more 
complex parts, such as control gear. The 
game control gear might cover a number of 
frames. That, however, was a difficult tech- 
nical problem and one involving a high grade 
of engineering and much adjustment in the 
drawing-office. 

Major Allen said most of the discussion 
had been concerned primarily with produc- 
tion, but once the equipment had been pro- 
duced, no matter how economically, the 
remaining economics of that equipment were 
concerned with its maintenance once it 
was in the possession of the user. He tended 
to look on equipment as consisting of two 
distinct types of parts: (a) those which 
would last the life of the equipment, and 
(b) those which at some time or other during 
the life would normally have to be replaced, 
repaired or maintained in some way. He 
thought, therefore, that there was possibly 
a relationship between simplification and 
standardisation. Simplification, to his mind, 
had no real basis, assuming that the product 
was produced in economic quantities, unless 
there was an economy in stores holding, 
spare parts and tools, &c., required to main- 
tain or replace bits and pieces. The parts 
which should be standardised were those 
which it was n to replace. He sug- 
gested, therefore, that the relationship 
between simplification and standardisation 
was set by the maintenance of equipment 
once it had been sold by the producer. There 
must be some agreement on the parts which 
had to be replaced at a later date, and any 
simplification other than that required from 
that point of view was not really necessary, 
and, in fact, might be harmful by reducing 
the choice of the customer. 

Dr. H. E. Merritt, in a preliminary reply, 
expressed his appreciation of the very dis- 
tinguished contributions which had been 
made to the discussion by his Chairman, 
Sir Cyril Hurcomb, and others, and par- 
ticularly by Sir Ewart Smith and General 
Crawford, who he hoped had not been too 
dissatisfied by the opportunity afforded them 
to comment on a subject so close to their 
hearts. 

The discussion on such a paper as he had 
presented tended to be contributive rather 
than destructive. Only one point had been 
directly put to him, and that was by Mr. 
Mirk, who suggested that in this country 
we had the technical skill, but that our 
management did not know how to use it, and 
invited his comments on that view. He 
entirely agreed, and that was why he had 
written the paper. 


He had been particularly glad to hear the 
contribution by Mr. Mirk, who represented 
a firm of industrial consultants. One of his 
objects in writing the paper was to try to 
bring about a closer relationship between 
management consultants and experts on 
Management generally and the technical 
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problems of engineers. He thought that the 
paper had gone some little way towards 
achieving its object. 

He noted two comments which might not 
have been intended as he interpreted them. 
Sir Ewart Smith said that if managements 
could understand the paper it might be 
valuable. Having read the paper again 
himself, he saw that it was a little over- 
condensed and might be a little abstruse. 
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Had it been possible to discuss the subject 
on the basis of case studies, and had many 
of those with an inside knowledge of engineer- 
works given some real examples of what 
happened, the discussion would have been 
livelier than it had been. 

He was grateful for the patient hearing 
accorded him, and for the trouble to which 
so many eminent men had gone in contribut- 
ing to the discussion. 


Naval Engineering Training at Manadon 


and Keyham 


No. Il—(Continued from page 237, February 24th) 


ie our first article, we outlined the history of 
the education of naval engineering officers 
at the Royal Naval Engineering Colleges at 
Manadon and Keyham, and gave some par- 
ticulars of the new Basic and Specialist Courses 
which have recently been introduced. 

We now pass to a short description of some 
of the laboratories and workshops used for 
instruction in the two colleges. 


R.N. Navat ENGINEERING COLLEGE, KeyHAM 


Until the new training factory, workshops 
and new laboratories at Manadon are completed, 
instruction in heat engines, both steam and 
internal combustion, is being conducted at 
Keyham College. The two upper views on 
page 276 show the heat engines laboratory, 
in which is arranged a number of high-speed 


We noted a Yarrow small-tube, three-drum 
boiler built in 1913 for coal firing, which had 
been modified for oil firing. Alongside this 
boiler there is a three-drum Admiralty 
water-tube boiler, with superheater. As much 
of the steam machinery in the laboratories 
is designed to utilise saturated steam, a Hopkin- 
son desuperheater and an Admiralty 
internal desuperheater are fitted. The steam 
machinery available for experimental work 
includes both reciprocating engines and steam 
turbines, and each plant is complete with all 
auxiliaries, such as feed heaters, circulating and 
lubrication pumps, extraction pumps and air 
pumps both of the reciprocating and steam jet 
pattern. Among the test plants we noted a 
52kW Browett, Lindley engine-driven gener- 
ator, with a Hopkinson-Thring torsionmeter. 
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petrol and diesel engines designed for instruc- 
tion and testing work. Farnborough indicators 
and cathode-ray oscillograph equipment are 
available for testing. Facilities are also pro- 
vided for the calibration and testing of modern 
fuel pumps and injectors. Ford “V8” 
engines coupled to brakes are also available 
for testing. Among the larger engines is one 
constructed by Vickers, Ltd., in 1912, for 
experimental work, which is employed for 
fundamental testing work, while another engine 
is coupled to an auxiliary generating set. 

Instruction in refrigerating practice is also 
given and for this purpose there is provided a 
32,000 B.Th.U. CO, refrigerating plant with a 
precooler, an installation typical of that in use 
in cruisers and other naval vessels. This plant 
can be run under varying brine and cooling 
water conditions and the effect on output and 
performance coefficient noted. 

The steam section of the heat engines labora- 
tory is below the heat engines laboratory 
and it is complete with steam boilers 
working under closed stokehold conditions. 


Another unit consists of a complete British 
Thomson-Houston steam-turbine-driven gener- 
ator set arranged for testing. Among the pumps 
were good examples of modern Drysdale and 
Worthington pumping practice. 

The dismantling and re-erection of machinery 
used in ships’ engine-rooms is further studied 
in the large Keyham machine shop, in which, 
besides the machine tools and fitting benches, 
are various models of engineering instructional 
interest. One of these we show on page 276. 
It is a 10,000 s.h.p. steam turbine propelling 
unit of the destroyer H.M.S. ‘“‘ Derwent,” 
which was constructed by Vickers-Armstrongs, 
Ltd., at Barrow-in-Furness. As will be clearly 
seen from our engraving, the turbine and gear 
case covers are in the raised position, so that 
the blading and the gear wheels can be studied. 
The turbines are of the Parsons type with 
H.P. and L.P. units. The control valves also 
form part of this installation. 

In another part of the shop there is an 
Admiralty three-drum water-tube boiler, 
complete with superheater, which can be taken 
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to pi ces and inspected. Instruction is also 
given in modern welding practice in this shop. 
Alongside the practical training in the machine 
shop other practical training is given in the 
Devouport Dockyard, engine and turbine shops, 


the boiler shop and smithy, and the pattern . 


shop. the coppersmith’s shop, and the foundry. 
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running. Preliminary training in internal 
combustion engine practice is also given with 
Ford “ V 8 ” and other smaller engines. Another 
section of the workshop is devoted to the 
study of propellers for aircraft engines. The 
general structure of aircraft is studied in a 
laboratory set apart for structural experi- 
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Some of the electrical instruction also takes 
place at Keyham College in the well-equipped 
laboratories for low-power and high-power 
electrical work. 


WorKSHOPS AND LABORATORIES AT MANADON 


The workshops and laboratories at Manadon 
were originally used principally for aeronautical 
instruction, but they now take their place in 
training for the Basic Engineering Course, and 
for practical engineering instruction. We show 
on page 276 a view of the Manadon machine 
shop, which we found well equipped for machine 
tool and bench work, including welding. 


Nava Armorart INSTRUCTION 


As will be seen from the accompanying 
engraving, @ representative selection of naval 
aircraft is available for instructional study and 
are accommodated in one of three large hangars 
in the grounds of Manadon House. Among other 
machines we noted a Blackburn “ Firebrand ”’ 
No. 1 prototype, a Vickers-Supermarine “ Sea- 
fire” fighter, a Fairey “‘ Barracuda ’”’ torpedo 
bomber, Fairey “ Firefly ’’ Nos. I and II, a 
de Havilland “ Mosquito IV,” a Vickers-Super- 
marine ‘ Spitfire” 46, and a “ Seafire III,” 


along with a de Havilland ‘ Seahornet ” 
prototype. 

All machines are so arranged that they can be 
easily inspected in all sections. 


Inside workshops in this hangar there are 
special departments for light alloy metal 
working, and for woodworking in connection 
with aircraft construction and repair. These 
workshops are complete with machine tools and 
heat-treatment facilities for light alloys. 

In addition to practice on the dismantling 
and re-erection of the machines above mentioned 
actual flying experience can be gained at the 
nearby Plymouth Airport. ‘ 

Instruction in aircraft structures and engines 
is given in an adjacent laboratcry and workshop. 

In the engine section particular attention is 
given to two leading types of engines, the Rolls- 
Royee “ Griffon ” and the Bristol “‘ Centaurus.” 
Examples of these two engines are available in 
the workshop and in separate rooms other 
engines are arranged for dismantling and 
re-erection, 

There is also a noiseproof engine testing cell 
with distant controls, and all measuring 
apparatus, and on this test bed arrangements 
are made to run tests on typical piston engines. 
A Rolls-Royce “ Derwent ” jet engine is also 
arranged in a special set-up for demonstration 
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ments. In addition to testing machines of 
various types some special rigs have been 
designed and built at Manadon for the study 
of loading and stress in structural members. 
We show in the two accompanying engravings 
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have been arr: They include several 
examples of the earlier British and American 
aircraft engi and some examples of jet 
engines, which include an early B.T.H. engine, 
a@ Rolls-Royce ‘“ Derwent” engine, and an 
example of Metropolitan Vickers construction 
generally similar to the gas turbine unit 
installed in the Motor Gunboat “‘ 2009.” 

In our first article we mentioned the large 
number of machine tools which have been 
assembled in one of the three hangars at 
Manadon for the new training factory. The 
hangar also houses apparatus and machines 
for many of the other laboratories and work- 
shops now under construction, some of which 
are approaching completion. A portion of 
one of these hangars has been set apart for the 
study of problems connected with damage 
control. 

For this special study a model of consider- 
able dimensions has been acquired which 
consists essentially of two large panels and a 
central control desk. The outlines of a typical 
cruiser or battleship geared turbine propulsion 
installation are indicated by tube lighting in 
various colours, with electrical and pneumatic 
controls. The boilers and turbines, with all 
the feed, condenser, circulating water and 
lubricating oil circuits, are clearly marked out 
on the large master panel. 

From the control desk the instructor can 
inflict damage to the installation by simulating 
the blowing up of a boiler, the destruction of a 
turbine, or the infiltration of salt water into the 
feed system. On a panel arranged alongside the 
master panel provision is made for correcting 
the damage thus caused and taking immediate 
remedial measures. 

Such practice in damage control may be 
useful, but it does not replace entirely actual 
experience with machinery under seagoing 
conditions, which, at Manadon, is gained in 
training cruisers and in experience in the 
destroyer H,M.S. ‘‘ Wizard,” attached to H.M.S8. 





RIG WITH STRAIN GAUGES, 


two rigs. Qne is for a horizontal frame member 
which can be stressed and the deflections 
measured. The other contains a vertically 
member in which the distribution 

of the stress induced is investigated and 
measured, by means of a series of strain gauges, 
with suitable electronic equipment. 
In this laboratory we noted two interesting 
early aircraft, a “‘G.L.514” helicopter, and a 
“‘ Swordfish ’’ No. II torpedo bomber. In an 
adjoining room a number of museum pieces 
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‘““Thunderer”’ and stationed at Devofiport. 

In closing these articles we would like to 
express- our sincere thanks to Captain (E.) 
J. G. C. Given, C.B.E., M.I.Mech.E., M.I.Mar.E., 
R.N., the Commanding Officer of H.M.S. 
‘**Thunderer,” and to his two principal 
assistants on the administration and studies 
sides, Commander (E.) R. R. Short, D.S.C., 
R.N., and Commander (E.) W. F. B. Lane, 
D.S.C., M.I.Mech.E., M.I.Mar.E., R.N., who 
kindly provided material. 











278 


THE ENGINEER 


Diesel-Electric Installation of 


** Electric Star 


oe diesel-electric propulsion equipments, 
complete with auxiliaries, have recently been 
supplied by the Metropolitan-Vickers Electrical 
Company, Ltd., Trafford Park, Manchester, 
for the Star Ferry Company, of Hong Kong. 
The propulsion equipments are of a modified 
Ward-Leonard design and have special charac- 
teristics which are not easily provided by any 
other system. First, the main generators, 
which are three-winding machines and of drip- 
proof construction, are so designed that the 
maximum current generated, even on short 
circuit, is only twice normal full-load current. 
The power generated, and, therefore, the load 
on the diesel engines, reaches a maximum at @ 
point just above normal full load. If the load 
on the propellers increases beyond this point, 
the power generated falls until a state is reached 
when the motors are stalled and the power is 
then only negligible. Thus it is impossible to 
overload the diesel engines under any conditions. 
Secondly, when the vessel is travelling in either 
direction, the propeller at the after end drives 
the vessel, while the bow propeller turns at 
approximately 60 per cent of the speed of the 
driving propeller, and in this condition exerts 
no torque and produces minimum disturbance 
in the water. 

The first set has been installed in the double- 
ended passenger ferry vessel ‘“‘ Electric Star,” 
which took its place in the Star Ferry Company’s 
Hong Kong—Kowloon service on December 14th 
after undergoing trials on December 12, 1949. 
During speed trials over the Kowloon Bay 
measured mile an average speed of 11 knots 
was recorded. 

One of our illustrations shows the “ Electric 
Star” on her maiden voyage from Hong Kong 
to Kowloon. 

The “Electric Star,” which was built in 
1933, suffered the loss of its machinery during 
the enemy occupation of Hong Kong, and was 
severely damaged, all that remained being the 
greater part of the hull and one rudder. The 
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rebuilding of the vessel, and the installation 
of the machinery, was carried out by the Hong 
Kong and Whampoa Dock Compsny, through 
wh ch the equipment for this vessel was ordered. 

Ths main dimensions of the “ Electric Star ” 
are : 


Length overall... ...  ... 0 «+ 116ft 
Length between perpendiculars 110ft 
Beam moulded... ... ...  ... 28ft 
Depth moulded... 10ft 9in 


The design of the reconditioned vessel con- 
forms generally to the lay-out of the Star Ferry 
Company’s other ships, but the main deck is 
made much more spacious by the absence of 


THE TWO MAIN ELECTRIC GENERATING SETS 
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a boiler-room casing. ‘‘ Birmabright ” has been 
used extensively in the reconstruction of the 
upper deck structure, including the funnel and 
awning. Other provisions for the comfort of 
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at 250 r.p.m., 475V, taking @ current of 6254, 
They are capable of sustaining a continuous 
overload of 420 s.h.p. (@ current of 690A) at 
490V without injurious heating. 

Power for propulsion is supplied by two 
158kW main generators, one of which is illys. 
trated herewith. Each generator is drivon by q 
Davey Paxmen “12RPH” twelve-cylinder 
vee engine, developing 310 h.p. at 1000 rpm, 
A 50kW generator, coupled in tandem :o each 
main generator, provides power for auxiliaries, 
excitation of the main generators and lighting, 


” 





DIESEL-ELECTRIC 


passengers include improved seat panels, frame- 
less sliding windows with railway-type spring 
blinds for protection ageinst direct sunshine, 
and a pleasing colour scheme that still further 
reduces glare. 

The two main propulsion units and the 


auxiliaries are grouped in three separate water- 
tight compartments. The centre compart- 
ment houses the main generating sets and 
auxiliary contro] equipment, stand-by generator, 
motor-driven air compressor and starting air 
bottles, &c. Besides fresh water and fuel oil 
storage tanks the two end compartments contain 
the propulsion motors, each of which is directly 
coupled to a propeller, and also fresh water and 
fuel oil storage tanks. 

The two Metrovick propulsion motors, which 
are disc-lubricated machines, complete with 
Michell thrust blocks, ventilating fans, and 
tachometer generator, are rated at 370 s.h.p. 





FerRRY ‘ELECTRIC STAR" 


Mounted on each main generator, on a special 
stool, is a switching cubicle which houses the 
generator isolating switch, field control switch 
and resistances. 

Control of the motors is centred in the 
engine-room control desk (illustrated herewith), 





ROOM CONTROL DESK 


but can easily and quickly be transferred to a 
pedestal-type controller on either bridge of the 
vessel. When either controller is in use the 
other is locked and cannot be operated. This 
control system provides flexible and rapid 
control of the propellers during manceuvring 
an essential feature for this type of vessel 
Mechanical reply telegraphs by A. Robinson 
and Co., Ltd., are provided for use when the 
veseel is on engine-room control. 

The switchboard controlling the auxiliary 
supply is mounted in the engine-room at the 
side of the control desk. It consists of two 
auxiliary generator panels, a stand-by generator 
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panel, end @ distribution panel. A 20kW 
wand-by generator is installed for harbour 
wee; it is driven by a Davey Paxman “ 4 RQ” 
type diesel engine. : 

e oquipment of the vessel includes two 
electric capstans, by Clarke Chapman and Co., 
Ltd. rotary “ Centrex” bilge and circulating 
pumps, and “Wee Mac” oil fuel transfer 

ps supplied by Drysdale and Co., Ltd. 
The engine-room and propulsion motor ventilat- 
ing fans are by Keith Blackman and Co., Ltd., 
qhilst ail cables were supplied by B.I. Callender’s 
(ables, Ltd, The upper deck ‘is lighted by 
Metrovick fluorescent lamps, designed to give 
miform light throughout the passenger space. 
The total consumption of the entire fluorescent 
lighting installation is slightly under 1200W, 
and is supplied by two 2kVA motor alternators. 

The second set of propulsion equipment is 
to be installed in a new vessel which is now 
under construction. 





Vadso Broadcasting Station 


In 1933 the most northerly broadcaster in 
the world was installed in Vadso, in the pro- 
vince of Finnmark, in Northern Norway. This 
station, which was of 10kW output, was within 
the Arctic circle and radiated programmes to 
the northern half of Norway and Lapland. 





WELDING JIG 


During the occupation of Norway in the second 
World War, the station was destroyed by the 
Germans 


A new station has now been built and a 20kW 
broadcaster was put into service recently to 
cover the same area, where.about 45,000 people 
are scattered over 19,000 square miles. With 
the completion of the new station the Nor- 
wegian Broadcasting Administration has not 
only a ted its service; it has also 
improved the signal strength and clarity of its 
radio programmes. Nearly a quarter of the 
population in the area covered by the new 
station consists of Lapps, to whom regular 

are made in their own language. 
Normally the programme is relayed over nearly 
1500 miles of landline from Oslo, but the pro- 
duction of local programmes is facil'tated by the 
incorporation in the stetion building of music, 
announcing and recording studios. (For items 
of especial interest the programme may 
originate in Vadso and be rebroadcast over the 
rest of Norway). 

Both the original transmitter and the 
replacing transmitter were manufactured by 
Standard Telephones and Cables, Ltd., in 
England and supplied through its associate, 
Standard Telefon og Kabelfabrik A/S, Oslo. 
Installation of the equipment was carried out 
by the Norwegian Telegraph Administration 
in co-operation with the manufacturers. 

Vadso broadcasting station, being situated 
in the latitude of 70° N., requires special atten- 
tion to be given to the thermal insulation of the 
building to ensure’ thet the interior is main- 
tained at @ reasonable temperature for opera- 
tion. The i 10kW broadcasting trans- 
mitter had water-cooled valves operating in the, 
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final amplifier, whereas the new “ Standard ” 
CM.4B equipment of 20kW output uses air 
blast cooled valves in the final stages and the 
warmed air is used to heat the building. 

For the present the transmitter works on the 
frequency 347kc/s. We learn that many 
reports of greatly improved reception in the 
area have been received, and the transmissions 
are regularly heard in Spitsbergen, over 500 
miles away. 


A Welding Jig 


A USEFUL tilting frame jig for holding and 
positioning component parts for welded 
assemblies has been developed by Donald Ross 
and Partners, Ltd., 1-3, Arlington Road, 
London, N.W.1. 

This jig, as can be seen in the illustration 
below, consists of a rigid fabricated base member 
supporting a large tilting frame between bearings 
on the top of its end columns. One of the end 
bearings is split and can be closed on the frame 
support spindle to lock the frame at any required 
angle through a full 360 deg. 

Two steel bars which form the end members 
of the swinging frame 
carry the support 
brackets of the side 
members, which can 
be adjusted on the 
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forward movement, so that compaction is 
effected partly by a tamping action and partly 
by vibration. The weight of the machine is 
2 tons and the base plate is 5ft 4in long with a 
maximum width of 3ft 3in. 


The engine is mounted above the base plate 
on steel springs, there being four oe 
ings supporting its weight and two horizonta 
sty weer Seen it pain te front of the base 
plate, with the object of isolating the vibrations 
of the latter from it. The three eccentrics are 
contained in a drum at the front of the machine, 
and are driven by a belt. They are designed to 
give @ maximum out-of-balance force in one 
direction and a zero out-of-balance force in 
the direction at 90 deg. to it. Therefore, by 
rotating the drum between two extreme posi- 
tions, the machine can be made to give a 
maximum vibretion and no propulsion in the 
“ vertic 1” position or a maximum propulsion 
and minimum vibration in the “ horizontal ” 
position. Thus it is porsble to find an 
optimum position for compacting a given soil. 
The steering of the type of machine shown in 
the illustration is carried out by lowering one 
of the skid wheels round which the machine 





Soi COMPACTING MACHINE 


bars to accommodate assemblies up to 4ft 
wide. Holes are drilled at lin intervals slong 
the side members for the attachment of specially 
designed vices used to hold and position com- 
ponent parts for welding. Slotted holes are 
provided in the vice base plates for their fixing 
bolts and -the vices can be quickly and easily 
set in the correct position for supporting the 
components of an assembly. Each base carries 
two vices, one for clamping horizontel and the 
other for clamping vertical components. The 
makers also supply a vice which swivels on its 
base to hold cross members arranged at angles 
in the work assembly. 

The vices sre of the quick-action toggle type 
with adjustment screws which can be set 
according to the effort required to hold the 
components to be welded. These screws have 
hinged cover plates which protect them from 
splashes during welding. 

The jig takes assemblies up to 8ft long and 
its vices are designed to hold sections up to 
2in thick. 


acca nein 


A Soil Compacting Machine 


Tue “ Vibrosoil ” compactor, which is manus 
factured in this country by Compactors Engi- 
neering, Ltd,, 14, Brailsford Road, London, 
8.W.2, is a Swiss invention, which has been used 
on the Continent for several years. It consists 
of a heavy steel base plate on which is mounted 
a single-cylinder, 8 h.p, diesel engine which 
drives a system of eccentric weights. The 
out-of-balance forces of the rotating weights 
cause the base plate to vibrate and to jump 
slightly off the ground (about fin) with a slight 


then pivots. The weight of the machine is, 
of course, taken on the base plate, but each of 
the skid wheels can be lowered by a wire rope 
controlled by the steering wheel. For trans- 
portation, both wheels can be lowered, and a 
draw-bar attached to the front of the machine 
for towing. 

Alternative steering can be used when there 
are no space restrictions, by operating the 
machine from the end of a 10ft long handle 
fixed behind it in place of the steering wheel. 
With such an arrangement the skid wheels are 
detachable and are only used for transportation. 

A capstan, which is chain driven from the 
eccentric drum, is provided for use in conjunc- 
tion with a forward anchor to pull the machine 
over very unfavourable terrain. 

The performance of the “‘ Vibrosoil’’ com- 
pactor was recently tested by the Road Research 
Laboratory. During the tests the eccentric 
drum was locked in the “45 deg.” position, 
and the engine speed was 1200 r.pm. The 
Laboratory stated that very good compaction 
was obtained on gravel-sand-clay and sand and 
good compaction on sandy clay. However, 
with heavy clay the compactor gave good com- 
paction at low moisture contents only. Two 
passes of the compactor gave almost the full 
compaction obtainable, and under average 
working conditions it covered about 500 square 
yards in an hour. 


—_ >——_ — 


“ Astra ” Annual MreetInc.—The annual general 
meeting of Aslib (Association of Special Libraries) 
is to be held at the Cora Hotel, Upper Woburn 
Place, London, W.C.1, on Wednesday, April 26th, 
at 4 p.m. 
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A Conductor Rail Gauging 


Trolley 


THE engineers of London Transport have 
designed a special hand trolley for the rapid 
detection of discrepancies in excess of the 
tolerance limits in the positions of conductor 
rails relative to the running rails. 

The trolley, which we illustrate below, con- 





CONDUCTOR RAIL GAUGING TROLLEY 


sists of a light tubular steel framework carried on 
four wheels. The wheelsare accurately machined 
with square section tyres and flanges and care- 
fully set to gauge, to limit the lateral and 
vertical movements of the trolley on the running 
rails. The framework carries two angle iron 
members supporting a central and two side 
contactor boxes. Fitted on the end of an arm 
depending from each contactor box mechanism 
is a double-flanged roller which rides along the 
conductor rail. The rollers are made in several 
interchangeable patterns to fit the various widths 
of conductor rail. As the trolley moves along 
any vertical or lateral displacement of a roller 
causes the arm to pivot or slide respectively, 
and this movement makes electrical contacts 
in the box. 

Operation of one of the contacts indicates a 
discrepancy in excess of the allowable limit, 
but does not measure it. When contact is 
made by displacement of a roller a circuit is 
completed to give a bell signal and a visual 
indication on the panel at’ the end ,of the 
trolley. This panel contains three vertical 
rows of lamps, each row being connected 
to one of the contactor boxes. Four lamps 
in @ row show whether the discrepancy is up, 
down, to one side or the other. The position 
of any discrepancy shown by the trolley as it 
moves along is marked on the track and the 
gauge is adjusted as required by the section 
maintenance staff. 


— ——__- 


Tool Supports for Horizontal 
Broaching Machines 


Ly order to reduce the effort required on the 
part of operators of horizontal broaching 
machines when returning heavy broaches to 
the working position after the cutting stroke, 
the Lapoint Machine Tool Company, Ltd., of 
Edgware, Middlesex, has from time to time 
introduced broach supports. The  swarf 
and coolant catching pis or trays bolted 
to the outer side of the face plate of the 
machines have been designed to incorporate a 
broach-supporting mechanism. Machines fitted 
with broach-supporting mechanisms have 
generelly been engaged on special work, but 
the supports are stated by the makers to be 
equally applicable for types of work other than 
that for which they were originally designed. 

In one of the illustrations on this page can 
be seen a special support carriage fitted to a 
standard ‘“4-L”’ machine used for broaching 
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gun barrels the broach being about 5ft long 
and weighing 120lb. The broach-supporting 
mechanism consists of two carriages, each 
mounted on three grooved ball bearing wheels 
which run on two pairs of vee ways running 
the full length of a special pan which replaces 
the normal chip pan. The outer set of ways is 
higher than the inner set and the rear curriage 
travels on the upper set. The front carriage, 
running on the lower ways, incorporates an 

‘‘ elevator” or support, 
in the top of which is a 
wide, vee-shaped pad on 
which the broach rests. 


This support column extends through the base 
of the carriage and its lower end is fitted with 
a follower which rests on a cam track arranged 
parallel to the main slide ways. The cam track 
has @ length slightly greater than the d'stance 
traversed by the carriage. With this arrange- 
ment, es the front carriage moves towards its 
extreme forward position near the face plate 
of the machine, the follower slides down an 
inclined section of the cam track to lower the 
support clear of the broach. The movement is 





GUN BARREL BROACH SUPPORT CARRIAGES 


so arranged that the teeth of the broach are 
not damaged when the carriage ceases to move 
and the broach continues to feed forwards. 

The two carriages are connected by a rod 
and a block at the forward end of the rod 
slides along the top of one side of the front 
carriage. With this arrangement it will be 


seen that, after the rear carriage has moved 
back for a certain distance on the return 
stroke, the rod block engages a stop on the 
front carriage to pull it along its slide ways. 

to pass 
carriage without 


The rear carriage is designed 


over the front inter- 
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ference, and incorporates a mechanism wh'ch 
releases the broach near the end of its satroics 
Adjustable stops limit the carriage trayerss 
to any desired distance to suit the length of 
broach in use. The release mechanism ais, 
automatically “ picks up” the broach on iho 
return stroke after removal of the workpiece. 
When the work has been removed at the ey,- 
of a working stroke the machine is “ inched ° 
on the return stroke, passing the broach throws}, 
the work holder until it connects with tho , ar 
carriage mechanism. The broach is tho, 
returned under power to the end of tho strolc, 
at which position the machine automatiec.||, 





PROPELLER HUB BROACHING MACHINE 


stops and the broach puller key is removed ; 
the tool is then manually withdrawn further 
from the work holder to permit loading of 
another component. During this return stroke 
the front carriage broach support column 
rises as the follower encounters the rising 
portion of the cam track to support the broach 
in its “* vee.” 

Our second illustration shows one of the 
machines arranged for broaching the splines 
in propeller hubs, using 5in broaches 
64in long and weighing up to 420 lb. For this 
class of work the broach support gear consists 
of two roller carriages travelling on a single pair 
of hardened and ground steel ways on grooved 
ball bearing wheels. The forward end of the 
pan is dowelled to the face plate of the machine 
and the rear end is supported by a s anchion 
resting on the floor, vertical adjustment being 
provided to compensate for any irregularities 
in floor level. When the broach is out of the 
machine the rear end is held by a bush in the 
rear carriage. An adjusting screw in the bush 
regulates the gripping pressure so that it pro- 
vides sufficient friction to hold the broach 
until the rear carriage reaches its extreme 
forward position as the tool is being pulled 
through the work. The forward end of the 
broach rests in the vee of an adjustable cam- 
operated elevator similar to that of the pre- 
viously described machine. 

Since the photograph we reproduce was 
taken, the design has been changed slightly 
so that there are now only three rollers on each 
carriage instead of four, as it has been found 
that three rollers provide a satisfactory three- 
point bearing which facilitates alignment of the 
carriages with the machines. 

Support pans have also been developed by 
the firm for handling long, heavy broaches on 
long-stroke horizontal hydraulic machines. 
These pans have only one carriage, which 
rides on three ball bearing rollers travelling 
on hardened and ground steel ways running 
the entire length of the pans. With these pans, 
when the broach is completely out of the 
machine for loading and unloading purposes, 
its pull end rests on a roller provided at the 
front of the machine. The rear end of the tool 
is gripped in the carriage, which is connected 
to an endless hand-operated chain, and to return 
a broach for reloading with another component 
it is only necessary to rotate a convenien‘ly 
placed handwheel, which operates the chain 
and pulls the carriage to the rear of the pan. 
A simple dog clutch is provided on the hand- 
wheel so that it does not revolve during the 
broaching operation or during the return stroke. 
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The Application of Gas- 
Turbine Technique to 


Steam Power* 
By J. F. FLELD, B.Se., M.I.Mech.E., M.1.E.E.t 
No. I 


Tue RanKINE Steam CyciEe 
HirHERTO practically all steam power plants 
nave worked on the Rankine cycle; that is, a 
water-steam cycle consisting ideally of liquid 
compression to @ chosen working pressure, 
heating in @& boiler to the corresponding tem- 
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at constant. pressure often at a temperature 
above 400 deg. Fah. Thus a single heating- 
stage gas turbine has to operate with an initial 
temperature some 400-500 deg. Fah. higher than 
the steam turbine in order to obtain the same 
overall thermal efficiency, One stage of reheat- 
ing combined with one stage of intercooling 
reduces this difference to between 200 deg. and 
300 deg. Fah., but it is hardly worth while to 
reduce the difference any further by these 
means because of the pressure losses. 

The commercial efficiency of the internal 
combustion gas turbine is also much lower than 
the steam turbine owing to the need 
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Fia. 1—The Elementary Gas-Turbine Cycle 


perature, evaporation at that temperature, 
superheating at the same pressure to a tempera- 
ture determined by the material of the super- 
heater and engine, and then expansion to a 
suitable sink temperature before condensation 
at that temperature and at constant pressure 
to close the cycle. 

Compared with the Carnot cycle, the Rankine 
cycle is progressively less efficient above the 
critical temperature of 705 deg. Fah., for heat is 
added at constant pressure with a rapid 
acceleration of temperature, although con- 
densing at constant pressure and temperature 
below 100 deg. Fah. is a unique technical 
advantage, as is the liquid-steam cycle, with 
negligible negative work. This has enabled 
steam to operate over a smaller temperature 
range and at a lower maximum temperature 
than any of its rivals for a given thermal 
efficiency. 

Additions of heat above 1000 deg. Fah. have 
little effect on the efficiency of the Rankine 
cycle; recent heat consumption figures for 
turbines designed for 1500 Ib. per square inch 
pressure and 1050 deg. Fah. inlet temperature 
for 29in mercury (vacuum) show the gain 
obtained above 950 deg. Fah. operation to be 
scarcely worth while. 


Gas TURBINE MECHANISM Ustne STEAM 

The gas turbine, using a radically different 
mechanism from the steam turbine, continues 
to show substantial theoretical (and practical) 
improvement. up to a temperature of at least 
2000 deg. Fah. The reason is that the mean heat 
intake temperature is much nearer the maxi- 
mum temperature than is possible with the 
Rankine cycle and, since efficiency is virtually 
independent of pressure, the advantage can be 
utilised in small units where the losses have 
been prohibitive with the Rankine cycle. 

The elementary gas-turbine mechanism con- 
sists of an air compressor, a pressure combustion 
chamber, a gas expander (turbine), and a 
regenerator, Fig. 1. In the temperature- 
entropy diagram the ideal positive work is 
represented by ABCDEFGH and the ideal 
negative work by ABGH. This cycle has the 
disadvantage, compared with the Rankine 
cycle, of very large negative work, and unless 
there is intercooled compression heat is rejected 





* Institution of Mechanical Engineers. February 24th. 
Abstract. 


_t Controller, S.E. Scotland Division, British Elec- 
tricity Authority. : 
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for expensive distillate fuels. Attempts 
have been made, so far abortive, to burn 
pulverised coal directly in open-cycle gas 
turbines, but such a turbine could not possibly 
have a higher thermal efficiency than those 
using oil fuel, or the most recently developed 
Rankine cycle. Apart from the possibility of a 
reduction in cost per kilowatt for power stations, 
only the railways could have a commercial 
interest in a coal-fired, internal combustion gas 
turbine because of the exceptionally low thermal 
efficiency (about 5 per cent) of steam loco- 
motives. 

If superheated steam could be used in a gas- 
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later 
86 10. per in.eq. Gauge 23,900 . 
Adiaba- Mech’l. | Regene- | External 
Point |Pressure,| Total | tic heat | Casing | heat at | rative heat 
Actual cycle on Ib per | Temp., |Entropy| heat drop, |effic’ncy,| shaft, heat, added, 
diagram in | deg. F. B.Th.U. | B.Th.U. {per cent | B.Th.U. | B.Th.U.| B.Th.U. 
abs. perlb | per lb per lb | per lb per Ib 
Gas turbine andj C 405 446 1-4832 | 1204-5 _ ne = 08 si —- 
regenerator (1Ibj D 403 733 ca 1380-1 — — — |+175-6 on 
of steam) E 400 1200 | 1-8311 | 1629-6 — = — os 249-5 
Fa 102 _ 1-8311 | 1415-2 | 214-4 91-0 |+195-2 _ _ 
F 102 810 — 1434-4 — _ — _— — 
G 100 460 1-6869 | 1258-8 _- —_— — —175-6 _ 
Compressor (Ilbof; C 405 _ 1-4832 | 1204-5 — = os —= es 
steam) Ba 100 — 1-4832 | 1093-5 | 111-0 87-0 |—127-6 _ i 
B 100 — - 1076-9 —_ — ak ao 
Condensing tur - G 100 460 1-6869 | 1258-8 —- - _ —_ —_ 
bine (0-150Ibof} M lin Hg 79 | 1-6869 | 906-0 | 352-8 83-0 |+ 43-9 oe — 
steam) J 100 79 _— 47-05, — _ - _ — 
111-5 —_ 249-5 
Condensing Turbine Plant Efficiency 


Adiabatic heat drop= 352-8 B.Th.U. per pound. 

Fraction to condenser=X. Therefore (1—X)1258-8 
+47-05X =1076-9; therefore X=0-1501. 

err? turbine output=352-8x 0-150 x 0-83 
==43-9 B.Th.U. per pound of gas-turbine flow. 


111-6 
Engine E ficiency = 5757,= 44°7 per cent. 


Excluding auxiliaries= 44-7 x 0-85 x 0-96=36-4 per 
cent to electric power. an 


Including auxiliaries= 36-4 x =->,=35-75 per cent 
oe sent out.”’ 5000 

Weight of steam circulating in gas turbine=32-50 Ib 
per kWh. ; : 

Weight of steam a through condensing turbine 
== 4-87 Ib. per kWh. 

Corresponding coal consumption= 0-868 Ib por kWh 
** sent out. 


Fig. 3—Coal-Fired Condensing Gas Turbine, 5000k W 
10,000r.p.m. geared ; air-cooled generator ; single-stage heating to 1200 deg. Fah. at a vacuum of 29in of mereury 





turbine mechanism over the upper range of 
temperature, where the Rankine cycle is 
ineffective, and at the same time the advantages 
of the Rankine cycle at the lower temperature 
end of the engine were retained, the indications 
are that a higher engine efficiency than either 
the regenerative gas turbine or the regenerative 
Rankine-cycle steam turbine would be obtained. 

Steam is amenable to this arrangement if the 
gas-turbine mechanism is provided with an 
externally fired superheater in place of the 
internal combustion chamber, and if a spray 


Coal 11,000 8.Th.U. per Ib. 986 16. per in.sq. Gauge 
200° 
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the steam is desuperheated to the point H and 
the remainder of the water is injected in the 
compressor stage by stage so that compression 
takes place entirely in the superheat region just 
above the condition line HC. The ideal positive 
work is represented by AXCDEFGHBA and 
the negative work by AXCBA, this being 
generally a smaller proportion of the positive 
work than in a comparable non-condensable 
gas cycle. 

The steam bled off below the regenerator at, 
say, 1001b. per square inch pressure may be 
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diagram | sqin | deg. F. B.Th.U.! B.Th.U. jper cent | B.Th.U.| B.Th.U.} B.Th.U. 
abs. perlb | per lb per lb | per lb per Ib 
Gas turbine -and| C 1010 | 545-8 | 1-3885 | 1191-4 " es pe aos , 
regenerator (1 Ib D 1005 714 -- 1334-1 - _ ~ +142-7 — 
of steam) E 1000 1200 1-7245 | 1617-3 —— _ — ~ 283-2 
Fa 355 1-7245 | 1452-0 165-3 91-0 + 150-5 - 
355 = xe 1466-8 | — ee — bei ae 
G 350 1200 1-8463 | 1630-7 = _ -—- - 163-9 
Hy, 102 — 1-8463 | 1434-2 196-5 91-0 |+178-8 - : 
102 846 — 1451-9 - -— ~ _ 
100 560 1-7389 | 1309-2 - — — — 142-7 
Compressor(lIbof| C 1010 | 545-8 | 1-3885 | 1191-4| — os i Sa 
steam) Bs 100 - 1-3885 | 1018-4 173-0 85-0 |—203-5 - -- 
100 — 987-9} — a in ae 
Condensing tur-| J 100 | 560 | 1-7389| 1309-2] — i — nm vrai 
bine (with feed PO lin Hg 79-03) 1-7389 ae = — — 
heating) (0- 2945 L 100 250* 0-3675 218-5 85-0 |+ 88-2 
Ib of steam) | 
| | 214-0); — 447-1 
aFs Set MIEN 
* Feed water. 


Condensing Turbine 

tideal cycle. Work done per pound =(1309-2— 218-5) 
—538-7 x (1- 7389 —0-3675)=352-5 B.Th.U. per 
pound. 

Fraction to condenser=X, where (1—X)1309-2 
+218-5X=987-9; X=0-2945. 

Condensing turbine output=352-5 x 0-2945 x 0-85 
= 88-2 B.Th.U. per pound in gas turbine. 


Engine Efficiency a." 47-9 per cent. 
2 


Estimated Plant Efficiency, excluding auxiliaries 47-9 
x 0-88 x 0-985=41-5 per cent to electric power. 


8, 
Net Plant Efficiency “ sent out = 41-5 per cent x — 


100,000 
= 40-85 per cent. 
Weight of steam circulating in gas turbine= 16-20 lb per 
kWh “ sent out.” ‘dia 
Weight of steam i condensing turbine 
m3 27 Ib per kWh “ gent a 
ding coal consumption=0-760lb per kWh 
“gent out” 





Fic. 4—Coal-Fired Condensing Gas Turbine, 100,000kW 
3000 r.p.m.; hydrogen-cooled generator ; two-stage heating to 1200 deg. Fah. at a vacuum of 29in of mercury 


type desuperheater is added. The mechanism 
then consists of a compressor, a superheater, a 
turbine, a surface regenerator, and a spray 
desuperheater, as shown in Fig. 2. 

Steam, dry saturated, at, say, 400lb per 
square inch, passes through the surface re- 
generator gaining heat from the turbine 
exhaust steam and is then raised in the super- 
heater to, say, 1200 deg. Fah. It then expands 
through the turbine and passes through the 
regenerator, a proportion then being ‘bled off 
equal to the weight of spray water required to 
bring the remainder back to the wet condition, 
point B, where it can enter the compressor and 
be eompressed back to the starting point of the 
cycle. Alternatively, to avoid wet compression 


through a Rankine cycle, as shown in 
Fig. 3, and the resulting condensate used in the 
desuperbeater. There is a small gap in avail- 
able heat drop between the lower temperature 
end of the gas-turbine cycle and the w 
temperature end of the Rankine cycle. is 
diminishes with reheating in the gas-turbine 
cycle and with feed heating in the Rankine 
cycle, as shown by Figs. 4 and 5. Fig. 4 indi- 
cates present possibilities for long-life plant of 
size, and Fig. 5 indicates the performance 
that should be obtainable when higher tem- 
peratures, at present only suitable for short-life 
aircraft gas turbines, become general. Minor 
improvements in component efficiencies. will 
then yield a “sent out ” efficiency of 50 per 
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cent of the gross calorific value of coal. 

coal saving, over the best present practics, f, 
a 1200 deg. Fah. base load set (Fig. b oper::ting 
at 75 per cent yearly load factor would amount 
to about 73,000 tons, worth some £200,000 per 
annum ; with 1600 deg. Fah. operation (Fiz. 5) 
the saving would be about 110,000 tons, worth 
£300,000 per annum. If the British Electricity 
Authority were to acquire an average of 1500 
megawatts of new plant per annum for the next 
twenty years, at the end of that period the 
1200 deg. Fah. gas-turbine steam cycle would 
save 15 million tons of coal per annum, over the 
best performance likely to be available from 
any future modification of the Rankine cycle, 
At the higher pressure side of the regenerator 
the specific heat of the entering steam is greater 
at the lower temperature end than that of the 
steam on the lower pressure side. Even with 
an infinite area of regenerative surface, the 
weighted average heat gradient in the regene. 
rator is substantial, and it follows from this 
and the fact that the operating pressure is high 
that a comparatively small area of regener:tive 
surface per kilowatt of capacity can be used 
without any serious departure from the theo. 
retical limit of heat recovery at this point. 

As compared with an internal combustion 
gas turbine, this cycle has the disadvan: ago 
of a “ boiler ” efficiency of only 85-90 per cont ; 
but, apart from the decisive advantage of using 
almost any kind. of fuel irrespective of ash 
content, the output from the lower Rankine 
cycle element much more th n neutralises that 
disadvantage, and indeed makes it, irrespective 
of fuel, potentially the most efficient heat engine 
at present conceivable, by its ability to operate 
with gas-turbine temperatures and efficiencies 
at the upper temperature end and with steam- 
turbine temperatures and efficiencies at the 
lower temperature end of the cycle. 


ComsBtneD ELEcTRICITY AND Process 
Stream GENERATION 

Rankine Cycle Technique.—It is important in 
combined process steam and electric power 
generation to obtain the maximum heat drop 
above the process temperature, so that the 
yield of electric oe (necessarily at some 
4000 B.Th.U. per kWh) is as great as possible 
in relation to the process heat. Any further 
power that may be required has necessarily to 
be generated at condensing steam turbine 
efficiencies—that is, at about 12,000 B.Th.U. 
per kWh in large and modern industrial plants, 
and at about 15,000 B.Th.U. per kWh, or even 
more, in small or old plants. 

An excellent example of an up-to-date 
process plant was recently installed by the 
Diamond Alkali Company at Painesville, Ohio, 
U.S.A. (Combustion, 1948a). The plant was 
arranged to expand 300,000lb per hour of 
steam from a throttle pressure of 14501b per 
square inch (gauge) at 900 deg. Fah. to 150 lb 
per square inch (gauge) for process, so giving a 
gross output to the generator of 15,550kW 
and a net output after deduction of auxiliaries 
(estimated by the author from similar boiler 
plant) of 14,210kW with 220 deg. Fah. feed 
water to the economiser. 

The plant was also arranged to allow for feed 
heating to 350 deg. Fah, giving in proportion, 
for the same quantity of process steam, a not 
output of 17,164kW. The economy of this 
modified operation would depend on an effective 
air preheater to retain the boiler efficiency at 
the same level as for non-feed heating operation. 

The theoretical heat drop, corrected for 
liquid compression pound of steam to pro- 
cess, is 233 B.Th.U. per pound in the first 
case and 270 B.Th.U. per pound in the second. 

Substantial further improvement by way of 
the Rankine cycle could only be obtained by 
raising the operating temperature to that: now 
being used on land type gas turbines, namely, 
about 1200 deg. Fah. The Rankine cycle could 


be made to operate at this temperature, but, 


for the maximum yield of electric power relative 
to process heat and to avoid excessive super- 
heat in the exhaust, the cycle must incorporate 
the highest possible throttle pressure. For the 
cycle indicated 2400 lb per square inch (gauge) 
has been chosen, but a much higher pressure 
would be required to bring the pass-out steam 
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to the same condition as that obtained in the 
existing plant. The theoretical heat drop, in 

this case with 350 deg. Fah. feed water, becomes 
391 &.Th.U. per pound and, when corrected to 
the same exhaust heat content per pound, the 
theoretical heat becomes 374 B.Th.U. per 
pound. There w be a decline in thermo- 
dynamic efficiency of about 8 per cent owing to 
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Mining Equipment for Turkey 


A wumBEE of major industrial projects are 
undertaken in Turkey to increase the 
count: rts. The schemes include 
development of the Eregli coal mines by a 
number of improvements, such as the con- 
struction of a new harbour at Zonguldak 
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Condensing Turbine Estimated Plant Efficiency, excluding - acon al 2 
tideal crelb. Work done per pound = (1309-2—218-5) x0-88x0-985=48- 75 per cent to electric powe 
538-7 x (1+7389—0-3675)= 352-5 B.Th.U. per Net Efficiency “sent out” =48-75 = cent 
714 
Fraction to condenser=X, een (1—X)1309-2 X i00,0007 48° 2 per cent. 


, +218-5X= 987-9; X=0-2' 
ge turbine output = a= 368- 5 x 0- 2945 x 0-85 
88-2 B.Th.U, per pound in gas turbine. 


Kngine Efficiency <2 531-9708 2 per cent. 


mewn steam circulating in gas turbine=11- 60 Ib per 
“ sent out. 


ight of steam circulating in condensing turbine 
ae 42 lb per kWh “ sent out.” 
Correspo: coal consumption=0-644Ib. per kWh 
‘ sent out.” 


Fig. 3—Coal-Fired Condensing Gas Turbine, 100,000k W 
3000 r.p.m.; hydrogen-cooled generator ; two-stage heating to 1600 deg. Fah.; vacuum of 29in of mercury 


deduction of auxiliaries would be 21,133kW for 
the same quantity of heat to process. 

duty on the superheater of this Rankine cycle 
plant would be severe, involving a in 
excess Of 2400lb. per square inch (gauge), 
coupled with a maximum temperature of 
1200 deg. Fah., but such a plant could be con- 
structed with the materials available to-day. 
Its specialised nature would only justify it for 
4 fairly large installation, and both starting up 
and shutting down would probably be a delicate 
operation for obvious reasons. 


(T’o be continued) 
_—@—————— 


I.N.A. Warts’ Prize.—The Institution of Naval 
archingnin states that an award of £35 from the 

Watte’ Prize Fund has been made to Captain 
H. 8. Hewson for his paper on “ Wafer p Pion. se 
dation for Self-Trimming Colliers 


provision of power transmission lines; the 
improvement of colliery surface facilities, and 
extensive underground electro-mechanisation. 
As Marshall Plan dollars have been allocated for 
a great deal of this work, most of the machines 
required will naturally be supplied by American 
firms. An interesting situation arose, however, 
when specifications for the underground system 
were being prepared. It was found that the 
mines were gassy, making it necessary to take 
strict precautions against explosions arising 
from sparking—a condition which does not 
exist to any great extent in American mines. 
Whilst American firms can supply explosion- 
proof electro-mechanical equipment for the 
actual coal-face operations, they have no 
standardised “safe” designs for switchgear, 
&c., needed in the underground electrical 
distribution system. 

In common with other British firms, B.T.H. 
has available an extensive range of standardised 
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flameproof apparatus which has been tested and 
certified by the Ministry of Fuel: and Power. 
Furthermore, the mining industry of this 
country has had long experience of using elec- 
tricity in fiery mines. When, therefore, B.T.H. 
engineers were brought into consultation with 
the American and Turkish engineers, they 
pointed out the risks involved in suddenly 
introducing large quantities of electrical equip- 
ment into the Eregli mines, where the miners 
have not had the benefit of years of experionce 
to guide them in the avoidance of , 
emphasised the desirability of adopting British 
practice in the choice of equipment, methods of 
use and installation, and the proper allocation 
of responsibility. 

As a result B.T.H. received orders for flame- 
proof equipment, including the supply of 
3300V and 550V switchgear, gate-end control 
units, @ comprehensive fluorescent lighting 
system, and the electric motor drives for 

und hoisting equipment ; some Metro- 
politan-Vickers transformer units are also to be 
supplied. The main switchgear will comprise 
about 140 oil-immersed, flameproof, horizontal 
draw-out class “BP 31” units, suitable for 
assembly as required into multi-panel switch- 
boards. An interesting point about the 
“BP 31” switchgear is the provision of an 
interlocked visible isolator between the bus-bars 
and the plugging contacts ; as it is impossible 
for the stationary contacts to be alive while the 
circuit breaker is withdrawn to the servicing 
position, maximum safety from shock or ignition 
is assured. 

For the local distribution at 550V and for 
control of the trailing cables, approximately 300 
gate-end units are being supplied. Some have 
hand-operated, air-break switches, and others 
are automatic, contactor type boxes for local 
or remote control. 

In addition, about sixty hghting transformer 
units will be provided for taking lighting sup- 
plies off the main 3300V cables along the roads. 


A total of 3500 flameproof lighting fittings have 


been ordered, each with a 4ft, 40W fluorescent 
lamp. They are similar to fittings which B.T.H. 
has been supplying for some time to coal mines 
in this country for roadway lighting, and for 
experimental coal-face lighting schemes. 

Installation of all the underground gear will 
be under the supervision of B.T.H. engineers, 

and arrangements are being made in collabora- 
tion with the National Coal Board for the 
special training in England of Turkish engineers 
and electricians. 


Contracts for Water Valves 
Placed in Italy 


Tue British Electricity Authority has placed 
contracts in Italy for the supply of nearly 
4000 low-pressure water valves required for 
British power stations. 

At the present time, there is considerable 
congestion of orders on hand by British manu- 
facturers and, having regard to the p 
that this congestion will be intensified by the 
increased demands for valves for water services 
by the Ministry of Health, the Authority 
decided that it was necessary to seek alternative 
sources of supply abroad to ensure avoidance 
of delays in the commissioning of the new 
generating plant. Not only are supplies of 
water valves urgently needed for this year’s 
commissioning pi , which, it is hoped, 
will add a million more kilowatts to Britain’s 
power capacity, but greatly increased supplies 
will be required for the larger additions to 
generating plant capacity anticipated in future 
years. 

The orders placed in Italy, which will include 
valves of the largest sizes, have been allocated 
among three leading Italian manufacturers 
who have had considerable experience in the 
manufacture of large water valves for hydro- 
electric schemes. Before the contracts were 
placed, the ability of the Italian manufacturers 
to carry out the B.E.A. orders satisfactorily 
and to the required schedule was investigated 
by representatives of the Authority, who 
visited the factories in Italy accompanied by 
@ senior technical representative of one of the 
leading British valve manufacturers. 











Recruitment of Factory Inspectors 
The General Council of the Trades 
Union Congress has been discussing the question 
of recruitment to the Factory Inspectorate, 
with a view to making representations on the 
matter to the Minister of Labour. A resolution 
passed by the Congress last year called for an 
increase in the number of factory inspectors. 
Suggestions made to the Ministry of Labour 
by the T.U.C. some time ago resulted in the 
authorised establishment of factory ‘inspectors 
being raised to about 380, but it is understood 
that at present there are fifty vacancies on 
the authorised establishment, offset by eleven 
temporary inspectors. 

A proposal made by the T.U.C. General 
Council at its monthly meeting last week, was 
that the Ministry of Labour’s Factory Depart- 
ment should look more towards people with 
full-time experience in industry. There was 
no suggestion that the existing standards for 
recruitment should be reduced, but the General 
Council pointed out that many working men 
and women were now adding to their practical 
experience by scholarship courses at universities, 
at Ruskin College, Fircroft College, Hillcroft 
College, and Coleg Harlech. The General 
Council felt, therefore, that appointments to 
the Factory torate waiting to be made, 
should be notified to these adult colleges as 
well as to the University Appointments Boards 
as was now the present practice. 

Industrial Management 

Sir Charles Renold, who is chairman 
of the Council of the British Institute of 
Management, has recently been elected Presi- 
dent of the Association of Technical Institutions, 
and delivered his Presidential Address to that 
body on Friday of last week. As was to be 
expected, the address dealt with many aspects 
of industrial management and revealed once 
more Sir Charles’s extensive and expert know- 
ledge of that subject. 

At the outset, Sir Charles emphasised that 
industrial management made use of a great 
variety of special techniques, each based on its 
own. branch of specialised knowledge. He 
referred in particular to such techniques as 
accountancy, costing and budgetary control, 
work assessment and incentive schemes, per- 
sonnel management practices, factory lay-out, 
economic and sales forecasting, production 
planning and stock control. Many people 
tended to think, Sir Charles said, that manage- 
ment itself was the summation of those 
specialties, but that was not the case. The good 
manager must, of course, be able to put them 
all to use, but it was his success in using the 
lessons derivable from them that mattered. 
Knowledge about those techniques, Sir Charles 
pointed out, did not of itself create skill in 
using them. The definition of management 
at which he had arrived, he said, was “ the 
process of getting things done through the 
agency of a community.” The ability to control 
@ group or community in action, Sir Charles 
thought, constituted the essence of leadership. 
Whilst the special techniques were of the 
greatest importance in helping to decide “ what, 
how and when ”’ in regard to desirable action, 
they did not constitute management until 
associated with the leadership which was 
manifested in actually securing effective action. 

Later in his address, Sir Charles put forward 
the view that the centre of gravity of training 
in management must lie within industry rather 
than within the technical institutions. How- 
ever much industry liked its young men to 
possess the kind of knowledge about manage- 
ment subjects that the technical institutions 
gave them, it was on the showing that they 
made on the actual job that selection and promo- 
tion for management positions was really 
decided. Whilst, however, that process was 
based on the right approach, Sir Charles con- 
sidered that it was apt to be quite unnecessarily 
slow and wasteful. That, he added, was 
because industry generally gave little systematic 
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thought either to the early recognition of 
potential leaders amongst its young people 
or to so arranging their work that it presented 
suitably graded challenges to evoke leadership 
responses. But Sir Charles advocated that 
whilst industry itself should provide the training 
in management, the technical institutions should 
supplement the efforts by courses of study and 
discussion. Those courses, he urged, could be 
based on the student’s expanding experience 
in real life and should aim t» evoke therefrom an 
understanding of principles. 


Trade Disputes 

The Ministry of Labour has issued 
this week its monthly report on stoppages of 
work arising from industrial disputes. It 
relates to the month of January in which there 
were in progress 130 such stop . That 
number included five stoppages which actually 
began in the preceding month. ‘The total 
number of workers involved, directly and 
indirectly, in these 130 stoppages during 
January was 22,600, and it is estimated that, 
im the aggregate, 66,000 working days were 
lost. The coal-mining industry accounted for 
eighty-one of the January stoppages, and in 
them 10,000 workers were involved, with a loss 
of 21,000 working days. In the engineering 
industry, there were four stoppages of work 
through disputes in January. They affected 
1400 workpeople and caused a loss of 6000 
working days. 

The Ministry’s report shows that 117 of the 
stoppages through disputes ended in January. 
Forty-eight of them lasted not more than one 
day ; twenty-eight lasted two days; eighteen 
lasted three days ; fourteen lasted from four to 
six days, and nine lasted for more than six days. 


B.E.A. Engineering Staff Agreement 

In view of changed conditions brought 
about by nationalisation of the electricity 
supply industry, the National Joint Board for 
the industry has been considering the revision 
of the current national agreement in order to 
cover the salaries and working conditions of the 
technical engineering stafis of the Electricity 
Boards. That task has now been completed, 
and at a recent meeting the National Joint 
Board approved a final draft of the revised 
agreement. 

It is stated that by the revision the scope 
of the agreement has been extended to include 
not only the power station and distribution 
stafis, but also those of the Central Authority 
headquarters, Area Board headquarters and 
Divisional headquarters, many of whom hitherto 
came within the organisation of the former Cen- 
tral Electricity Board. The revised agreement 
is retrospective and dates from July 1, 1949. 


Metal Prices 

Under the Control of Iron and Steel 
(No. 77) Order, 1950, which came into operation 
on February 24th, maximum prices of certain 
classes of stainless steel tubing, mild steel wire 
flats in straight lengths, and die blocks have 
been increased. The deposited schedules lodged 
under the Order may be i ted at Steel 
House, Tothill Street, London, 8.W.1, and at 
the Ministry of Supply’s Regional Control 
offices in Birmingham, Manchester, Sheffield, 
Newcastle-upon-Tyne and Glasgow. 

Revision of chrome ore prices has been 
announced this week by the Ministry of Supply, 
following a reduction in ocean freight rates on 
chrome from Beira and Lourenco Marques. 
The selling prices for ore from those ports 
have heen reduced by 7s. 6d. a ton for despatches 
made as from March Ist. 


An ‘* Oxford ’? Management Conference 
The British Institute of Management 
states that preparations are now being made 
for the fifty-fifth ‘“‘ Oxford” Management 
Conference to be held at Cliftonville from 
May 18th to 2ist. It will follow broadly the 


same lines as the Harrogate conference, held 
last November, with some improvements madg 
in the light of suggestions which have bee: put 
forward subsequently. 

The subjects which have already beep 
selected for discussion at sectional mecti 
of the Conference include devising an effetiye 
test of personal qualities for general mauage. 
ment; whether direct individual incentives 
based on time study tend to limit output; 
economy through systematic control of quality ; 
lightening the load on top management; 
research into the costs of labour turnover; a 
new attitude by management towards trades 
unions; Government guidance of manifag. 
turers of exports to dollar areas, and the need 
for a graduate school of business administra. 
tion. There is also to be a debate on the useful. 
ness of joint consultation. 

The provisional is being circu. 
lated to members and subscribers of the 
British Institute of t and to 
corporate members of the Institute of 
Industrial Administration. 


Census of Production Advisory Committee 
The Statistics of Trade Act, 1947, 
makes provision for the appointment, by the 
Board of Trade, of a committee to advise on 
the preparation of the forms and instructions 
necessary for the taking of a census and the 
making by the Board of any Order under the 
Act. An advisory committee with these 
powers has accordingly been constituted in 
connection with the Census of Production which 
is to be taken this year in respect of production 
in 1949. 

The Board of Trade states that Mr. J. 
Stafford will serve as Chairman of the Com- 
mittee, the other members being Professor 
G. C. Allen, Professor R., G. D. Allen, Sir 
Wilfrid Ayre, Sir Leonard Browett, Sir William 
H. Coates, Mr. R. F. Fowler, Mr. C. N. Gallie, 
Dr. C. Oswald George, Mr. L. A. W. Jenkins, 
Sir Norman Kipping, Sir Ralph Lacey, Mr. 
Philip Lyle, Mr. T. A. Mitchell, Mr. W. E. 
Parker, Mr. C. E. Prater, Mr. Kenneth Preston, 
and Mr. George Woodcock. The Secretary 
of the Committee is Mr. 8. J. C. Aikens, at the 
Census of Production Office, Board of Trade, 
Neville House, London, 8.W.1. 


Wage Claims 

On Monday last, the Railway Execu- 
tive made known to representatives of the 
National Union of Railwaymen its reply to a 
wage claim submitted by the union on behalf 
of the lowest paid railway workers. No details 
of the reply, nor of the actual amount of the 
increase asked for, were made public, but on 
Tuesday the reply was discussed by the N.U.R. 
Executive. After that discussion it was 
reported that the union considered the Railway 
Executive’s rejection of the demand, a rejection 
which had been made on the grounds that the 
economic state of the country and the financial 
condition of inland transport did not warrant 
any increase. The union’s negotiating com- 
mittee has been instructed to consider future 
action on the matter and report back to the 
executive. 

Another wage demand which has been under 
further discussion this week is that advanced 
recently by the Confederation of Shipbuilding 
and Engineering Unions on behalf of workers 
in the engineering industry. That claim, which 
was for a general increase of £1 a week for men 
—to be met out of profits—was rejected by 
the Engineering and Allied Employers’ National 
Federation. Last Tuesday the Executive 
Committee of the Amalgamated Engineering 
Union, which originated this demand, met to 
consider the rejection, and as we go to press 
the National Committee of the A.E.U. is 
meeting to discuss the matter. One suggestion 
reported to have been made is that the Govern- 
ment should be approached with a request to 
set up a fact-finding committee on profits of 
the engineering industry. 
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French Engineering News 


(From our French Correspondent) 

Tho French oil refining industry treated 
11,530,000 tons of crude oil in 1949, which 
constitutes 8 record figure. In 1938, 6,200,000 
tons wore treated. 

* * * 

Tho 8.N.C.F. programme for 1950 is stjll 
unknown, but it is unlikely that it will include 
orders for new rolling stock except certain 

ial equipment. Credits voted wil] mainly 
be used to pay for orders which remain to be 
delivered. Certain firms have transferred 
their efforts to other products, such as trolley- 
. Orders to private firms, such as the 
Aciérios du Nord, workirg on maintenance and 
repair of rolling stock, have been reduced and 
some unemployment will follow unless the com- 
pany can find other markéts. 
* 


* * 


Various plans for further reconstruction of 
French ports are announced. The Marseille 
Chamber of Commerce has plans for the Lavera 
oi) port and for the Marseille-Marignane air- 
port. It has also authorised the building of a 
supply base for fishing beats in Estaque Port. 
The Toulon Chamber of Commerce has been 
authorised to float a loan for 65 million francs 
to acquire and instell two 6-ton electric cranes 
inthe port, A second railway station, serving 
Le Havre, is to be opened in about six weeks 
and construction on a third will start later. 
In 1950 the port will reconstruct Ilkm of 
quay and open ¢ fourth berth for steamers. 

* * * 


The construction of the Paris-Lille “ auto- 
road” will be started this year. The new road 
will start at Saint-Denis, then turning eastward, 
will pass le Bourget aerodrume; passing 
Gonesse and entering the mining basin east of 
Henin-Lietard, it will end at the south-eastern 
part of the projected ring road at Lille. Vacious 
connections are planned, notably to the Belgian 
frontier and to serve the mining basin. At 
the moment it is not possible to give even an 
approximate indication as to when the work 
will be completed. 

* * * 

French automobile constructors are already 
preparing new models for this yesr’s Auto- 
mobile Salon. The Renault R gie, which is 
now accelerating production of the 4 h.p. 
model, is preparing to produce e new 1] h.p. 
rear-wheel-drive car. Citréen has completed 
a new 9 h.p. model, one of which was recently 
sent to England for tests; a 12 h.p. Citréen 
car is also to be shown, having front-wheel- 
drive, a six-cylinder engine, with direct- 
injection, a four-speed gearbox and reinforced 
tyres. The performence of this car is said to 
be very good. On an 850km run, carrying four 
persons, it is claimed that it will average 85km 
an hour, consuming only 7 litres of fuel per 
100km. Maximum speed is stated to be 150km 
an hour. The 2 h.p. Citréen is now being pro- 
duced at a rate of twenty a day and production, 
it is understood, will increase to fifty a day in 
the course of the summer and 200 at the begin- 
ning of next year. 

* * * 

Use of the ‘ Samson stripper” in the Nord 
and Pas de Calais mines is regarded more as a 
curiosity than of vital importance by inter- 
ested circles, which point out that the basin 
is not suitable for the use of heavy coal-getting 
equipment. While the period immediately 
following the war saw a great demand for 
American equipment, it is now agreed that 
working conditions in America are quite dif- 
ferent from those in France. In France, 
sections of seams are often exhausted in as 
little as six months, which does not give suffi- 
cient time to cover the cost of installing the 
equipment. For this reason lighter, more 
mobile material.is now favoured. The French 
have also found that metal props, which are 
articulated and can be lengthened, are better 
than the hydraulic props used in Britain, 
even though the letter support 40 tons, as 
against 20 tons. Mine-cars have now been 
standardised, the small 600-litre tub having 
been abandoned in favour of a 3000-litre 
car. 
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Notes and Memoranda 


Rail and Road 


ALUMINIUM FoR PasseNGER RoaD VEHICLES.—A 
recent addition to the series of ‘ Applications 
Brochures,” compiled by the Aluminium Develop- 
ment Association, is a booklet entitled “ The 
Application of Aluminium and its Alloys to Passen- 
ger Road Service Vehicles.” The brochure deals 
with many examples of vehicles in which the light- 
ness, durability and good appearance of aluminium 
alloys have been applied, and also describes the 
commercial forms in which these materials are 
available. The booklet is addressed primarily to 
those concerned with reliable and economic ing, 
but nevertheless contains much that will prove 
helpful and interesting to designers, builders and 
maintenance engineers. Copies can be obtained 
from the Aluminium Development Association, 33, 
Grosvenor Street, London, WL. 


Miscellanea 

British MANUFACTURERS OF PETROLEUM EQulip- 
MENT.—The Council of British Manufacturers of 
Petroleum Equipment states that additional 
regional committees have been formed recently on 
the North-East Coast and in Scotland. Regional 
meetings are to be held in Glasgow on March 9th, 
when Dr. H. B. Footner, of the Shell Petroleum 
Company, will speak on “‘ Some Aspects of Corrosion 
Control,” and at Newcastle-upon-Tyne on March 
16th, when Mr. D. D. Margules, of the Lummus 
Company, will give a talk on ‘“‘ Contracting Engi- 
neers and Council Members.” 

“Wrmet” Stanparp Toots Manvat.—A, C. 
Wickman, Ltd., of Coventry, has just published a 
new standard tools manual and a booklet which 
shows equivalent new series tools against the 
old series tools which they supplant. These books 
have been pre in the light of a decision of the 
leading manufacturers of tungsten carbide tipped 
tools to reduce the standard range of sizes and shapes 
of tipped lathe tools from 260 to 116. Many of the 
new tools, which will be available from April, 1950, 
have been designed with primary and secondary 
rakes to improve cutting efficiency and enable the 
tools to be employed on a variety of work with little 
modification to rakes. 

Civiz ENGINEERING IN THE CoLontes.—The 
Institution of Civil Engineers has decided to hold 
a conference on civil engineering problems in the 
Colonies from July 3 to July 7, 1950. The con- 
ference is designed  aieseg to meet the needs of 
members of the Colonial Engineering Service and 
of those otherwise engaged in or connected with 
civil engineering work in the Colonies. Technical 
sessions at which papers will be presented for dis- 
eussion include contributions on “ Engineering 
Research and the Colonial Engineer,” as well as a 
lecture by Professor Fair, of Harvard University 
on “ Public Health Engineering.” A number of 
visits are also being arranged. Attendance at the 
conference is not restricted to corporate members 
and students of the Institution, and non-members 
may attend if application is made to the Secretary. 

ScHorretD TRAVEL ScHotarsuie Awarps.—The 
first two awards under the Schofield Travel Scholar- 
ship of the Institution of Production Engineers 
have been made to Mr. B. E. Stokes, of Birmingham, 
and Mr. W. N. Aspinall, of Rugby. These travel 
scholarships were introduced by the Institution as an 
annual competition with the object of offering a 
prize to promote interest and develop the type of 
production engineer so valuable to British industry 
and national prosperity. The scholarship scheme 
was proposed by Mr. E. W. Hancock, Vice-President 
of the Institution, on his return from a visit to the 
United States in 1946. It was named after Dr. H. 
Schofield in view of the prominent part he played 
in the educational field. The two graduates selected 
for the scholarship award qualify for six months’ 
travel in the United States to study production 
processes, techniques and management. 

Patents FOR RusBER LatTex.—The fourth 
edition of ‘‘ Rubber Latex,” by H. P. Stevens and 
W. H, Stevens, published in 1936 by the British 
Rubber Development Board, Market Buildi:.gs, 
Mark Lane, E.C.3, contained a collection of 925 
abstracts of British patents relating to latex, ending 
with No. 438,795. The collection was supplemented 
by a further series of 1052 abstracts, entitled 
‘** Abstracts of Patents relating to Rubber Latex,” 
by T. R. Dawson and R. W. Parris, published in 
1941, and covering thé range 438,796-520,375. 
The present booklet is a further supplement of 427 
abstracts covering the range 520,376-603,628 
accepted during the period 1940-1948. The booklet 
is limited to patents relating to Hevea rubber latex 
obtained from the tree and to artificial aqueous 
dispersions of Hevea rubber or reclaimed Hevea 


rubber. Throughout the booklet the word “ latex ” 
used without any qualification signifies ‘‘ Hevea 
rubber latex.” The application date for each patent 
is given. Where application for a patent was made 
first in a foreign country, and this date appears on 
the printed complete British patent specification, 
the country of prior application and the date of 
application in that country are given also. Name 
and subject indexes to the patents complete the 
volume. The subject index has been compiled 
mainly in relation to the articles made or to the 
methods and processes used, so that it is essentiall 

an index for users of latex, ‘ 


Monp NicKEL FEetLowsuirs.—The Mond Nickel 
Fellowships Committee invites applications for 
five Fellowships of an average value of £750 each 
for 1950. The Fellowships will be awarded to 
selected candidates of British nationality with a 
degree or equivalent qualification to enable them 
to obtain wider experience and additional training 
in industrial establishments, at home or abroad, to 
make them more suitable for future employment in 
senior technical and administrative positions in 
British metallurgical industries. Each Fellowship 
will cover one full working year. Applicants will 
be required to state details of the programme they 
wish to carry out. Particulars and application 
forms are available from the Secretary, Mond 
Nickel Fellowships Committee, 4, Grosvenor 
Gardens, London, S8.W.1, ———— must be 
completed by June Ist. e Committee has 
announced a further award of a Fellowship for 1949 
to Mr. E. Brunskill (Mufulira Copper Mines, Ltd.) 
to study the metallurgical practice in the mining, 
smelting and refining of non-ferrous metals in 
Africa, with special reference to copper and related 
metals, 


SILVER JUBILEE OF AN AUSTRALIAN ENGINEERING 
Frrm.—To mark the fiftieth anniversary of the 
founding of the well-known Australian engineers, 
Kelly and Lewis, Ltd., of Springvale, Victoria, the 
company has had a volume prepared outlining 
its history, progress and achievements. This book 
is beautifally produced and well illustrated, It 
presents in an interesting and attractive manner the 
story of a successful industrial enterprise in an 
important era in Australian history. The firm was 
founded in 1899 by Edward Powell Lewis and George 
Kelly at a small works started by Kelly in Mel- 
bourne in 1890. When the partnership was formed 
the capital of the firm was £6000 and its equip- 
ment consisted of two stearh engines, two boilers, 
six lathes, two shaping machines and a slotting 
machine. From the outset the business grew steadily 
and the premises were greatly extended. When in 
1921 there was no further room for expansion in 
Melbourne some 124 acres of land were acquired at 
Springvale, 16 miles from the town, The whole of 
the works was transferred to the new site by 1927 
and the area not required for factory space was laid 
down as a garden township for workers. It is 
indicative of the growth of the firm that from its 

beginnings it now has works covering 30 acres, 
and its products range from pumps to diesel engines, 
from compressors to generators, and from farm 
machinery to structural steelwork. 


“Tus History oF ENGINEERING IN [pswicu,”— 
The Ipswich Engineering Society was founded in 
1899, and in order to commemorate its jubilee the 
Society has prepared and published an interesting 
little volume entitled ‘‘ The History of Engineering 
in Ipswich.” In addition to giving a graphic account 
of the constitution and origin and the work done by 
the Society during its fifty years of activity, the 
book traces the history and development of the 
town and the growth of some of its important public 
services. Many of the town’s early industries are 
described, and it is shown how in its industrial 
growth a number of well-known engineering firms 
have played an important part. The development of 
engineering in the town, it is stated, can definitely 
be traced from 1789 when Robert Ransome opened a 
foundry, although bells were being made some 130 
years before that date at the bell foundry of John 
Darbie. Many firms whose products are known 
throughout the world started at Ipswich, and 
amongst those whose history and growth are traced 
in the book are Ransomes, Sims and Jefferies, Ltd.; 
E. R. and F. Turner, Ltd., and Bull Motors ; Fisons, 
Ltd.; Cocksedge and Co., Ltd.; Ransomes and 
Rapier, Ltd.; Reavell and Co., Ltd.; Manganese 
Bronze and Brass Company, Ltd.; Crane, Ltd.; 
the Suffolk Iron Foundry (1920), Ltd.; Egerton 
(Ipswich), Ltd., and the British Steel Piling Com- 

y, Ltd. The Society is to be congratulated both 

or its enterprise in publishing this book and for the 
excellent and entertaining way in which the informa- 
tion is presented. All engineers and others interested 
in the growth and background of industrial towns 
in this country will find this book well worth reading. 
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Forthcoming Engagements 


Secretaries ee ——— Soahetin, 

ponte. Mel iin onder fo make sure ‘hair insertion 
the necessary information should reach on, or 
Fo he engage a pet Ae = | the , 
the In all cases the -—<— PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
NWE. Da. Lesvure Theat Whitechapel, Live = 
~ re, \verpoo 
“ Bail and Roller Bearings,” 6.30 p.m. 

Mon., March Gh—Lgevs BrancH: Great Northern 
Hotel, Wellington Street, Leeds, 1, ‘‘ Gas Turbines,” 
G. L. Duffett, 7.30 p.m.——SuEFFIELD BRANCH : 
Royal Victoria Station Hotel, Sheffield, 
Control,” J. F. Mackenzie, 7.30 p.m. 

Tues., March Tth—S.E. Lonpon ncH: Castle Hotel, 
Eltham, “ Portable Electric Tools,”” Mr. Greenfield, 
8 p.m.——W. Lonpon Brancx : Town Hall, Hammer. 
smith, “Relays and Remote Control,” W. L. Stern, 


Wai  Frarch 8th.—Braprorp Brancu: Midland Hotel, 
Bradford, “The Aims and Objects of the A.S.E.E.,” 
H. Mellor, 7.30 p.m.——CovenTry BraNcu : Tech. 


“ Ripple 
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, Specification and Performance of High Vol 
ee H. F. Jones and C. J. Oo arronk, 
.m.——N. Mriptanp Centre: Town Hall, Leeds, 
ar,” R. A. Smith, 7 p.m. 

Tues March th. —MEASUREMENTS aND Rapro SEo- 
tions: Savoy Place, Victoria Embankment, W.C.2, 
se ag ews Limitations of Second Harmonic 

netic Modulator as Applied to the Ampli- 
foaion of <> oe —_.. 5 Williams “i 
‘oble ; “ ew Theory of Magnetic Am, 
fier,” A. G. Milnes, 5.30 p.m. 

Thurs., March %h.—UtlAsaTION SEcTION: 
Place, Victoria Embankment, W.C.2, “The A 
tion of Electric Discharge Lamps for Daylight Signal- 
ling,” H. K. Bourne and E. J. n, 5.30 p.m. 
Fri., March 10th.—Epvucation Discussion CIRCLE : 
Savoy Place, Victoria Embankment, W.C.2, discussion 

“A Demonstration wg -Are Rectifier,” opened 
by A. M. Hodgson and G. F. Nicholson, 5.30 p.m, 
Institution of Engineering Draughtsmen and Designers 
Tues., March 7th. —St. Andrew’s School, Sydney Road, 
Enfield, Middlesex, “ Blue Printing Overseas Markets,” 
A. G. Jonee, 7.30 p.m. 
Institution of Engineering Inspection 
Tues., March Tth.—Coventry Branco: Tech, Coll., 


Savoy 





Coll., The Butts, Coventry, “‘ Some_Practical A 
of Power Factor Correction Applied to Industrial 
ions,” H. R. Herring, 7 p.m. 

Fri., March 10th—NortrixscuaM Branca: Spread 
Eagle Hotel, Goldsmith Street, Nottingham, “ A.C. 
Induction Motors,” G. H. Brook, 8 p.m. LIvER- 
Poot Brancu : Liverpool Engineering Society, 9, The 
Temple, 24, Dale Street, Liverpool, “* Lecturettes,” 


7 p.m. 
e British Institution of Radio Engineers 
To-day, March Rg Se Secrion: School of Hy- 
giene and Tropical M 1 Street, W.C.1, 
“Travelling Wave Tubes,” ompfner, 6.30 p.m. 
British aemacaas Society 
Sat., March 4th—Caxton Hall, Westminster, 8.W.1, 
“ Testing of Rocket Motors,” H. F. Zumpe, 6 p.m. 


Tluminating Engineering Society 

To-day, March 3rd.— Bats anv Bristou Centre: 8.W. 

Electricity Board Showrooms, Bath, “ Lighting of the 

* Brabazon ’ and Hangar,” 1. M. Robertson, 7 p.m.—— 
BremivouaM Centre : Imperial Hotel, Ti Street, 
Birmingham, Annual General Meeting, “ School 
Lighting—The Architects’ Problem,” A. M. Steel, 
6 p.m.——HovppeErsFiE_p Grovr: Electricity Show- 
rooms, Market Street, Huddersfield, “Some Notes 

on Industrial Lighting,” W. Imrie-Smith, 7.15 p.m. 
oo March 6th. Deh Suemeba “Oe NTRE: The University, 
“Shop Window and Display 

¥ “S Frisby, 6 p.m. 
arch 9th.—LEICESTER CENTRE: E. Midlands 
Taclostsiciey Board, Charles Street, Leicester, “‘ Film 
Studio Lighting,” W. R. Stevens, 6. 30 p.m. 

Fri., March 10th.— Exeter Group : Agricultural House, 
Queen Street, Exeter, “ Lighting of the ‘ Brabazon ’ 
and Hangar,” I M . Robertson, 7 p-m. 

Incorporated Plant Engineers 

To-day, March 3rd.—Bremincuam Brance: Imperial 

a Temple ay Birmingham, “* Submersible 
Electric Motors and Centrifugal Pumps,” C. Norman 
Terry, 7.30 p.m. 

Tues., March CAS. Wares Brance: Grand Hotel, 
Westgate Street, Cardiff, ‘‘ Me for Industrial 
Plant Maintenance,” J. Barrington Stiles, 7.30 

Wed., March 8h.—E. Miptanps Brance: V P ibook 
Hotel, Nottingham, “ Lumens, Lamps and Lighting 

Economics, with special reference to Industrial 
ree ok 8. Caunt, 7 p.m. 


Mth. —NEWwcastLE-on-TYNE BRANCH : 








Coventry, “ Electro- Deposited Surface Finishes for 
App or Protection,” A. F. Birchington, 7.30 
mn. WOLVERHAMPTON ‘Brancu : Compton Grange, 


tion of Com ments for Air- 
craft Fuel Metering Equipment,” H. 8. Thomas, 
7.15 p.m.——S.W. Brancu: Grand Hotel, Broad 
Street, Bristol, “ Drillmg Holes in Diamonds, ” Mr. 
Leeds, 7.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., March 7th.—39, Elmbank Crescent, Glasgow, 

“Trends in the Choice of Machinery for Oceangoing 
Merchant Vessels,” A. W. Davis, 6.30 p.m. 

Fri., March 10th.—Robert Gordon’s Teen. Coll., Aber- 
deen, “Some Problems in Farm. Mechanisation,” 
W. J. West, 7.45 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., March 8th.—Iustitution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, ‘* Domestic 
Boilers and Stoves,” R. H. Rowse and Ww. C. Moss, 


yolverhampton, “ 


Thee March 9th.—BIRMINGHAM AND District BRANCH; 
Imperial Hotel, Birmingham, * ‘Mechanical Handling 
of Coal and Ash,” W. G. Picton, 6.30 p.m. 

Institution of Mechanical Engineers 

Tues., March 7th—Coventry A.D. Centre: Geisha 
Cafe, Hartford Street, Coventry, Annual General 
Meeting, “ Diesel-Electric Traction,” E. T. Hippisley, 


7 

vide 2 March 9th.—N. Ww. Branocx: Engineers’ Club, 
Albert Sq M t “Causes of Flue Gas 
—_ aad Corrosion in Modern Boiler Plants,” 

V. F. Harlow, 6.45 p.m. 
Institution of Production Engineers 

Sat., March 4th.—Yorxsurmre GrapvuaTe SECTION: 
Visit to British N.S.F. Company, Ltd., Ingrow Bridge 
Works, Keighley, 2.30 p.m. 

Mon., March Gi. —Hatirax Section: Whiteley’s 
Cafe, Westgate, Huddersfield, “‘ Costing as an Aid to 
Management,” H. H. Norcross, 7.15 p.m.——York- 
suire SecTION: Hovel Metropole, King Street, Leeds, 
Annual General Meeting, 7 p.m. 

Tues,, March 7th.—WoLvERHAMPTON GrapUATE SEO- 





Wed., March 8h—N. ImELanD Section: Municipal 
College of Technology, Belfast, ‘‘ Colour Schemes tor 
Factories and Machines,”’ D. M. Buckland, 7 p.m. 
S. Section: University College, Southampton, 
“How the Money Moves in Business,” T. G. Kose, 
7.15 p.m. 











Application of Pyrotenax Copper-Covered Thurs. Pen 9th.—CoRNWALL Section: Holman’s 
os G. F. Hewett, 7.15 p.m. om Canteen, Sue coe. Camborne, Production 
agineers’ ulz, 5 -p. 
Institute of Fuel Section : 36, Portman Square, W.1, “ The Graduate’s 
Tues., March 7th.—Institution of Mechanical neers, Opportunity in Industry,” B. H. Dyson, 7.15 p.m. 
Storey’s Gate, St. James’s Park, 8.W.1, rict x of 
Heating in New Towns,” A. E. Margolis, 5.30 pam. foam, M = at Vi gen ll 
e . o- ‘arc’ — ictoria Street, Westminster 
Institute of Industrial Supervisors 8.W.1, Film Evening, “Thro’ the Mill,” “ Pluto,” 
Wed., March %h.—W. Bromwicu Section: G r Kenanieuend by J. 8. , 6.30 p.m. 
— bys —. “The Foreman and Labour Mon., March 6th.—N.W. Section: Manchester Geo- 
rnover,” N. V. Terry, 7.45 p.m. spaphieal Society, 16, St. Mary’s Parso: Man- 
Thurs., March %th.—Leeps Section: Great Northern se A Equipment Pg ey 


Hotel, Leeds, ““What Management Expects from its 
Foreman,” W. H. P. Cordell, 7.30 p.m. 
Institute of Metals 
March %h.—Lonpon Locat Segcrion: 4, 
Gardens, §8.W.1, “ Recrystallisation,” 
R. J. L. Eborall, 7 p.m. 
Institute of Road Transport Engineers 
Mon., March 6th.—Scortisn Centre: North British 
Hotel, Edinburgh, “* Tyres and Wheels,” L. Thompson, 


7.30 p.m. 
Institute of Transport 
Mon., March 6th.—Merrorouitan Section: Living- 
stone House, Broadway, 8.W.1, “Road Safety at 
Home and Abroad,” JAA. Pickard, 6 p.m. 
Institution of Civil Engineers 
Tues., March 7th—Great George Street, Westminster, 
8.W.1, “ Mechanical Handling of Parcels and Mails,” 
J. V. Franklin and J. H. Mahy, 5.30 p.m. 
Thurs., March .9th.—Miptanos AssociaTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
“Welded Highway Bridges,” R. G. Braith- 
waite and D. J. Davies, 6 p.m. 
Institution of Electrical Engineers 
Mon., March 6th.—Savoy Place, Victoria Embankment, 


W.C.2, Discussion on “ The Place of Hi -Frequency 

in Industry,” C. E. Eadon » 5.30 p.m. 
—S. Mipianp : James Watt mag 
Institute, Great Charles Street, “The 





Tools, ols,” T. Pickering, 7 p.m. 

Fri., March 10th.—3¥, Victoria Street, 8.W.1, “ Some 
Inventions of Sir Henry Bessemer, % Geo. Baker, 
6.30 p.m, 

Manchester Geological and Mining Society 

Thurs., March 9%th.—Mining and Tech. Coll., Wigan, 
“The Application of the New Equivalent Sheathed 
Explosive,” J. Hancock and R. , 3 p.m. 

Newcomen Society 

Wed., March 8th.—Iastitution of Civil Engineers, Great 
George Street, 8.W.1, “Bryan Donkin, F.R.S., 
MLCE.,” 8. B. Donkin, 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., March 10th.—Mining Institute, Newcastle-upon- 
Tyne, “Steam Turbine Propulsion Machinery for 
Merchant Snips,” T. W. F. Brown, 6.15 p.m. 


Royal Society of Arts 
Wed., March 8th.—John Adam Street, Adelphi, W.C.2, 
“The Ladustrial Applications of Atomic Energy,” 
M. L. en a 30 YP. 

Thurs., March 9th  sagy PE Street, Adelphi, W.C.2, 
“The Devel te of the Iron and Steel Industry 
in India,” BE. V. Parkinson, 5.15 p.m. 

Society of Engineers 

Mon., March 6th.—Geological Society, Burlington House, 
Piccadilly, AY ee Oxya oe and Other Gases and Their 
Application to industry,” R. E. Dore, 5 p.m. 
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Personal and Business 


Mr. Joun R. Pueazey, M.I.Mech.E., works 
director of Standard Telephones and Cab!> "s, Ltd, 
has been @ Xe gg seme President of the Envinee 
and Alli Employers’ London and Denn’ 
Association. 

Mr. G. C. Ruopgs, chairman of Co ‘mpage 
Générale Transatlantique, Ltd., has been dec 
with the Cross of Chevalier of ‘the Order © ft Métite 
Maritime, in recognition of his services to th» French 
Merchant Navy. 

Mr. A. J. Harpy has been appointe:| trafiir 
manager of the Steel Division of the Steel ( ompany 
of Wales, Ltd., in succession to Mr. W. B. Dues, 
who has joined the staff of the Brush }| 
Engineering Company, Ltd. 

Torn, Press, Ltd., is the new title of tho 
company hitherto known as Transport (1910), 
Ltd., publishers of various trade and technical 
journa Control of the company was assumed jp 
1945 by ‘Odhams Press, Ltd. 

Srr Freperick J. West is retiring from the 
chairmanship of the Manchester Ship Canal Com. 
pany on March 3lst. He is to be succeeded by Mr, 
Leslie Roberts, who will combine the duties of 
chairman with those of his present office of m: anaging 
director. 

Dussex BIruMEN AND TaROLEvM, Ltd., Empregs 
Wharf, Bromley-by-Bow, E.3, announces that 
Mr. E. R. Hatt, secretary and general manager, 
has been appointed to the board. Mr. E. A. Deacon, 
A.M.1.E.E., and Mr. Eric A. Dussek have been 
appointed associate directors of the company. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 

at the Technical Information and Documents 
Unit, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 
No. of 
report 
F.D.1757 /49 


Title 
—— of Electrodes Used for Welding 
ls of Armoured Motor Vehicles; 
Deutoche Edelstahlwerke A.G., Kre- 
c) 

Rubber Sleeves for Mineral Oil Drills and 
Pumps: Technische Hochschule (Tech- 
nica! College), Hanover. 

Drawings, Calculations, Notes and Cor- 
respondence Relating to the Methanol 
Plant at Wolfgang and the Butanol 
Plant at Fuerstenberg Deutsche 
Gold und Silber-Scheideanstalt (Ger. 
man Gold and Silver Refining Com- 

pany), Frankfort o/M. 
Cooling of Polymerisation Plants: I. G. 
Farbenindustrie A.G., Ludwigshafen. 

Patent Application Relating to Conduet- 
ing Metal Vapours from the Reaction 
to the Condensing Chamber in Appara- 
tus for the Condensation of Metal 
Vapour: I.G. Farbenindustrie A.G., 
Bitterfeld- Wolfen. ie, mae 

Flow Measuring on Fue! les : 
benzin A.G., Oberhausen-Holten. 

Patent A tications _Relating to oon 

tarter S 


and D: 
mic Current Controllers for Electrically 
Driven Vehicles: Brown Boveri und 
Cie, A.G., Mannheim. 
Patent Applications Relating to Trans- 
formers: Brown Boveri und Cie. A.G., 


Mannheim, 

The Production of Surface Mirrors by the 
Vapourisation of Metal in «a 
Vacuum: Heeres-Versuchastelle (Ger- 
man cn Experimental Station), 
Peenemuende 

Patent Applications Relating to Bomb- 
Proof Cooling Towers and Cooling 
Plant for Power Stations: Brown 
Boveri und Cie. A.G., Mannheim. 

Patent Applications Relating to Elec- 
trical Equipment for Hydraulic Gene- 
rators and Turbo-Dynamos: Brown 
Boveri und Cie. A.G., Mannheim. 

Patent Applications to Starter 
Control on en ome Driven A.C. 
Vehicles, Speed Regulators on Con- 
veyor Plant and Switch Mechanism for 
Rectifiers: Brown Boveri und Cie 
ene 


F.D.2475 /48 


F.D.1632/48 


F.D.2217/49 
F.D.1104/48 


F.D.2298/49 
F.D.2347/49 





F.D.2246 /49 


F.D.2056/49 


F.D.2296 /49 
F.D.2297/49 


F.D.2346/49 


Mannheim. 
rt on the Conference on “ Silumin- 
ma” on July 17, 1941: Silumin 
Gesellschaft m.b.H., Frankfort o/M. 
Patent Applications Relating to Gene- 
rators for Arc Welding : Brown Boveri 
und Cie. A.G., 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at ite disposal a considerable volume of 
information not in @ form suitable for general reproduc- 
tion, is p' to receive inquiries arding all 
problems relating to scientific and technical intelligenc 
on both German and Japanese industry. 


F.D.1171/49 


F.D.2246 /49 
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‘ machinery in this country. The competition 


The Opening of Parliament 


Tue first session of the new Parliament— 
the third of the present reign—was opened on 
Monday morning last with traditional State 
ceremonin! by His Majesty the King, who was 
accompanied by Her Majesty the Queen. In 
the Speec!: from the Throne, the King said that 
the world shortage of dollars, in which this 
country had shared, had again been eased by 

erous help from the United States of 
America and Canada, Renewed efforts would, 
however, be required to secure a balance in the 
country’s overseas trade and, in particular, to 
increase earnings in North America. The 
(jovernment would maintain its whole-hearted 
support of the Organisation for European 
Keonomic Co-operation, through which it was 
hoped to work out a new European payments 
scheme. Another matter referred to in the 
Speech was that the Government would use its 
utmost endeavours, through the United Nations, 
to assist in finding a durable solution of the 
tremendous problem of atomic energy so that 
international agreement for adequate control 
and supervision of the production of atomic 
energy might be secured. Forthcoming 
measures indicated in the Speech include the 
introduction of legislation, as soon as circum- 
stances permit, for the improvement of water 
supplies, particularly in rural areas. Parliament 
is also to be asked to approve legislation giving 
further encouragement to the transfer of 
industrial undertakings to the development 
areas. 


Modern Physics Exhibits at the 
Science Museum 


A mopEL of the first Harwell atomic pile, 
the “ G.L.E.E.P.” (graphite low-energy experi- 
mental pile) has been lent to the Science Museum 
by the Ministry of Supply, and is now on exhibi- 
tion on the second floor of the Maseum. This 
pile first went into operation at Harwell in 
August, 1947, and has since been used for 
making radio-active isotopes, for measuring 
the properties of atomic nuclei, and for testing 
the nuclear properties of materials used in pile 
construction. Among neighbouring exhibits 
at the Science Museum are other pieces of 
apparatus which have played a notable part 
in the development of atomic physics, including 
Aston’s original mass-spectrograph of 1919 with 
which atomic masses were first accurately com- 
pared, and part of Cockroft and Walton’s 
original apparatus with which artificial dis- 
integration by purely electrical means was first 
achieved in 1932. In a recently reopened 
gallery on the top floor of the Museum other 
exhibits relating to modern physics may be seen. 
Several models illustrate the structure of atoms 
and molecules, while another, larger group of 
exhibits shows the development of electron 
physics. Included among these exhibits are 
many working models and illuminated diagrams 
to demonstrate principles ; one model shows the 
various controls of a cathode-ray tube and their 
function ; another demonstrates the response of 
photocells of different types to variations in 
the intensity and colour of the light falling 
upon them. Historical development is covered 
by the exhibition of original apparatus in the 
usual sequence ; there are also exhibits, which 
can be worked by the visitor, designed to show 
the principles of historic experiments such as 
those of J. J. Thomson which led to the dis- 
covery of the electron. The Electrical Instru- 
ments and Acoustics Collections are also on 
view in this gallery. 


Potato Harvesting Machinery Trials 


Tae Royal Agricultural Society has now 
announced preliminary particulars of a com- 
petition for potato harvesting machiriery, 
which it is intended to hold in 1951. Cash 
prizes to the value of £3000 are to be awarded 
to encourage the development of this kind of 
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is to be decided by trials which will take place 
during next year’s potato harvesting season. 
The Society says that these trials will be con- 
cerned mainly with complete harvesters; that 
is, machines which deposit the potatoes direct 
into bags or a transport vehicle. But, if 
possible, a class will be included for machines 
or appliances representing a new or better 
approach to auxiliary operations essential to 
potato harvesting, such as haulm disposal, 
automatic distinction between stones and the 
crop, and the covering of clamps. Rules for 
the competition, and also entry forms, will be 
available from the Royal Agricultural Society 
of England, 16, Bedford Square, London, 
W.C.1, after June 1, 1950. The closing date 
—provisionally—for entries is January 1, 1951. 


The Defence Estimates 


A “SrareMEnt ON DEFENCE” was pub- 
lished as a White Paper on Tuesday by H.M. 
Stationery Office (Cmd. 7895). It contains 
the defence estimates for the year 1950-51, 
the total sum budgeted for being £780,820,000, 
compared with £759,860,000 for the year which 
is now closing. Details about each of the 
three main Defence Services will be presented 
in their Departmental Estimates, but the 
present statement gives a broad outline of the 
proposals for the ensuing year. New naval 
construction planned in 1950-51 will consist 
mainly of the continuation of work on exist- 
ing programmes and only small ships are due 
to be laid down. To meet expenditure on 
essential modernjsation of the existing fleet 
and other essential services it will be necessary 
to find economies elsewhere and naval man- 
power is to be reduced to 127,500 by April 1, 
1951. The reductions will be mainly in man- 
power ashore and in base establishments. The 
White Paper adds that the maintenance of the 
Reserve Fleet is a task of great importance, 
and accounts for an appreciable proportion 
of naval expenditure in money and men. 
Dealing with the Army, the statement shows 
that during the coming year the strength is 
to be reduced by 20,000 to 356,000. This 
reduction will be mainly in headquarters, 
maintenance and training establishments. It 
is pointed out that the Army is still called 
upon to fulfil wide commitments all over the 
world and to some extent, therefore, the pro- 
vision of the most modern equipment for future 
use must yield to the urgent present need for 
trained manpower. Proposals for the Royal 
Air Fcrce include the completion of the plan 
for doubling the jet fighter strength of Fighter 
Command and increasing the power of Bomber 
Command by forming squadrons of “B.29” 
aircraft as a result of American aid. On the 
subject of research and development, the White 
Paper states that the full list of problems 
that the Services would like solved would 
require a far larger part of the total scientific 
and technical effort of the country than can be 
justified, It is, therefore, a question of select- 
ing those projects, the solution of which is 
most vital to our defence, and seems most 
likely to be achieved in the not too distant 
future. 


The Chamber of Shipping of the 
United Kingdom 

THE annual meeting of the Chamber of Ship- 
ping of the United Kingdom was held in London 
on Thursday, March 2nd, when Sir Guy Ropner 
was elected President in succession to Mr. 
Colin Anderson. In his Presidential Address, 
Sir Guy Ropner said that the past year had 
seen some p towards complete freedom 
from control, but that bulk buying, with all its 
disadvantages, still persisted, freight rates had 
run away quicker than expected, ships were 
being tied up and there was no fall in building 
eosts to induce the ordering of new tonnage 
To-day, heavy taxation and high costs had 
rendered it practically impossible for young men 
to break away and start new companies, and 





he considered the Government inconsistent in 
appealing for enterprise while denying to the 
industry the assets necessary for fresh 
endeavour. These disadvantages were not 
shared by foreign competitors. The Chamber, 
Sir Guy continued, had tried to have the ban 
against the sale of British ships to foreigners 
removed, but without success, so that the 
industry had been deprived of £2,000,000 at a 
time when taxation made it almost impossible 
to buy new ships from revenue. British ship- 
owners needed efficient ships and the co-opera- 
tion of British shipbuilders in producing them, 
each new ship being an improvement upon its 
predecessor and not a repeat. He felt that it 
was wrong to assume complacently that British 
owners and managers were better than their 
counterparts in other countries. On the sub- 
ject of invisible exports Sir Guy commented 
that it was a pity that the Government 
White Papers did not make clear the 
contribution made by British shipping to 
the balance of trade. That contribution 
appeared to be £24,000,000 in 1947, but was 
in fact £60,000,000. The grave problem of 
shipbuilding prices was later discussed by 
Sir Guy, who emphasised that empty berths 
would result if some means were not found for 
builders to offer ships at economic prices. It 
was also disturbing in these difficult times to 
note the speed at which ex-enemy countries 
had been helped to acquire merchant shipping. 
He stated that dollar shortage had caused a 
switch of trade to Australia and commented 
on the Empire tragedy of Australian loading 
and U.K. discharge. 


Lloyd’s Register Statistical Notes 


THE Committee of Lloyd’s Register of 
Shipping has now issued the third post-war 
Appendix to Lloyd’s Register Book, which 
contains Statistical Tables of the Merchant 
Fleets of the World, and lists the items of 
information in the various sections. Particular 
attention is drawn to the fact that ships for- 
merly classed by the British Corporation 
Register are now included as classed by Lloyd’s. 
A table giving world tonnage total in existence 
at June, 1949, and 1948, indicates the increase 
in steam and motor tonnage and the continued 
decrease in sailing ships, the overall increase in 
tonnage being 2,271,977 tons. The countries 
having notable increases in their tonnage are 
mentioned, together with the relevant figures, 
and the decrease in the case of the United 
States of America is noted. Another table 
compares steam and motor tonnage at January, 
1939 and 1949; detailed figures given for the 
main countries show that there has been 
an increase of 14,061,483 gross tons, or 20-5 
per cent. In the present century world ton- 
nage has increased from’ 24,009,000 tons in 
1901 to 82,571,000 tons in 1949, and from 
12,053,000 tons to 18,093,000 tons in the case 
of Great Britain and Northern Ireland, although 
the British percentage of world tonnage has 
fallen from 50-2 per cent in 1901 to 21-9 
per cent in 1949. The size and age of steamers 
and motorships is analysed, trends noted, and 
comparisons made between the countries on 
a percentage basis. Another table gives 
particulars of machinery and indicates the 
developments in steam turbines and internal 
combustion engines. The tonnage fitted with 
the various principal types of machinery is 
mentioned and the percentage of motor ton- 
nage owned by a number of countries is also 
listed. The comparative employment of coal 
and oil fuel is given over the years 1914 to 
1949, it being shown that the large reduction 
in the use of coal is balanced by the increase 
in the use of oil fuel. The number and tonnage 
of ocean-going vessels available for general 
cargo and passenger purposes is tabulated for 
all countries, and also the ships which have 
been lost or broken up. Finally, there is a 
summary of the Statistical Tables with brief 
notes concerning each table. 
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Impact Stresses in Systems of Bars 


By BORIS N. COLE, Ph.D., Wh.Sc.* 
No. Il—(Continued from page 266, March 3rd) 


(5) THE CONVENTIONAL SOLUTION 


HE conventional strain energy theory 
postulates that the whole of the impact 

system is motionless for an instant. It is 
therefore not surprising that stresses esti- 
mated on this basis frequently disagree with 
those derived from the stress wave theory, 
which is capable of deducing particle velocity 
distributions at successive instants between 
impact and rebound. 

It is easily shown that the conventional 
treatment of either of the foregoing problems 
gives the following expressions for the stresses 
in the component sections : 


re (mass) . V? (17) 
i eT, 
he a < 3° 2 


a," . & a,* . by 


faut -f, asc « 

where “ mass ”’ refers to the mass in motion 
prior to impact. Equation (17) may be 
simplified considerably when due substitution 
be made for the mass term, i.e., that of 
either a simple or a compound bar, according 
to the problem selected. Taking the problem 
of impact of one bar upon another of the 
same material (so that a,—a,, and p,=pg), 
the above equations have been used in con- 
junction with equations (7) to (12) to compare 
the conventional assessment of impact stress 
with that of the stress wave theory. The 
results, shown in Figs. 5a and 6, cover the 
cases of k=2 and k=1/2 in order that both 
uniform and oscillatory progressions of 
stress may be illustrated. For simplicity, 
the dimensionless groups f/a.p.V and 
L,/L, have been used as co-ordinates. Thus, 
in translating any of the information given 
in these graphs to terms of actual stress, it 
should be remembered that, with a and V 
in feet per second, and p in pounds per cubic 
foot, f will be in poundals per square foot. 

For any selected value of L,/Z,, the maxi- 
mum stress developed will correspond to the 
greatest stepped-curve ordinate up to that 
value. The curves show that, although the 
assessments of the two theories under review 
have the same asymptotes, discrepancies 
are otherwise considerable, the conventional 
method occasionally over-estimating, but 
more often under-estimating, the true state 
of affairs. The most striking defect of the 
conventional treatment is exposed upon 
assuming bar 1 to be reduced to the propor- 
tions of a Jamina. For this assumption, the 
conventional method gives infinitesimal 
stresses, while the wave theory still insists 
upon the finite stresses corresponding to the 
fundamental waves generated in the two bars. 











and 


(6) Impact un Space FRAMES 


An impact wave produced in a space frame 
will clearly spread over the various members, 
suffering partial reflection with each succes- 
sive transmission, speedily rendering the 
overall effect one of extreme complexity. 
With limited space, therefore, it is possible 
to consider only one or two simple aspects. 

Since a space frame is usually regarded as 
a problem in the static equilibrium of direct 
stresses, there is a natural inclination to 
suppose that impact in such frames may be 
discussed also solely in terms of direct 
stresses. This, however, is not so. Consider, 
as shown in Fig. 6a, the partial reflection and 


* Mechanical Engineering Department, University of 
Birmingham. 








transmission of a compressive stress wave 
travelling along bar 1 towards bars 2 and 3. 
Assuming, for the moment, that only direct 
stresses and hence axial particle movements 
can occur, the ends of the bars will move 
under the influence of the respective axial 
particle velocities (w,+-w,), w,and ws. Thus, 
at a given time interval after the onset of 
transmission, the bar ends will have dispersed 
from their common junction position to the 
positions A, B and C. Were this possible, 
it could only mean that the slightest impact 
could rupture the joints of a space frame, an 
obvious absurdity. The conclusion, therefore, 
is that lateral particle motion, as well as 
axial motion, must occur if the joint is to 
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remain intact. This immediately introduces 
the concept of shear waves generated as 
complements to the waves of direct stress in 
each bar. 

It may be shown that the equations for 
the propagation and particle velocities of a 
shear wave are analogous to those for waves 
of direct stress (see equations (1) and (2) ), 


being : = 
als 
ag= as 
pe 
(20) 


s-P 
where @ is the shear modulus and f, is the 
shear stress. 

Since @ is always less than the direct stress 
modulus £, it follows that a, must be less 
than a, so that the transmitted and—or 
reflected waves of direct stress will be in 
advance of their respective shear comple- 
ments by an ever-increasing distance. The 


(19) 


and 
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distortion in the three bars will therefore be 
as shown, exaggeratedly, in Fig. 6b. 

Analysis of Partial Reflection ani Trans. 
mission.—For simplicity, it will be sup 
that the materials of all three bars ay 
identical, and that bars 2 and 3 have equal 
sectional areas, and lie symmetrically with 
respect to the axis of bar 1. These assump. 
tions, however, will not affect the basic 
method of analysis, which, in essentials, wijj 
apply equally to any arbitrary syste: of oon. 
verging bars, whether three or ‘nore jn 
number, and whether co-planar or not 
The simplified system adopted, then, is as 
shown in Fig. 6c. The assumption of 
symmetry means that the partial reflection 
in bar 1 will involve no shear effect, while in 
bars 2 and 3 the respective shear aid diregt 
stresses will be equal. 

Let A, and A, be respectively the sectio 
area of bar 1, and the ba ooo 
area of bars 2 and 3. The incident direct 
stress f, in bar 1 will produce a partial 
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reflection f, upon encountering the joint, and 
transmissions f, (direct stress) and /f, (shear 
stress) in each of bars 2 and 3. The corte- 
sponding particle velocities may be written 
down as follows :— - 

Direct Stress Waves.— 


w, of incident wave= ft towards joint 
(21) 

we of reflected wave= -& towards joint 
(22) 


Therefore 
net (w,+wr) =P owards joint . (23) 
Also, 
w, of each transmitted waves ft away from 
joint ae es. (Sm 


Shear Stress Waves.— 
For each of bars 2 and 3, w= at towards 


emieot bar 2. ik ee » (9B) 
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The forces acting upon the joint during the 
process of transmission and reflection will be 
as shown in Fig. 6c. Taking ¢ as the half- 
le between bars 2 and 3 and resolving 
horizontally : 
Ay: (Lith —2 - Ag+ fy, 008 $—2.A,g «fe. 
sin $=0 oh, eee) me aaa ee 
And resolving vertically : 
Ay .fs- 008 9—Ay.f,.sing@=0. (27) 
From these two equations it may be shown 
that, with & written for A,/A, : 


4,=4.k.cos$?.(f,+fr) . 
fo= kin .(fitfr) . . (29) 


Distinguishing between kinetic energy due 
to particle velocity, and strain energy due to 


(28) 
and 
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stress, the net loss of energy per second in 
bar | during the process of transmission and 
reflection will be : 


Loss 
fe (w,+ur)® (f,+-Sr)? 
=A, ale . we : o.9 ; athe 
(30) 


And the corresponding net gain of energy 
in bars 2 and 3 together will be ; 


Gain 
* a.f,* 0. We? fe 
wt. 4] Ete Sh p10 a tf) 





(31) 
Equating the right-hand sides of these 
expressions, substituting for the various 
particle velocities from equations (21) to 
(5), and simplifying, it may be established 

that : 
a @ G 

we | (ft-f=2.— 65 SPt2 fat 

. (32) 
This may be simplified further by adopting 
the result from the theory of elasticity that, 
if Poisson’s ratio=1/4, E/G=5/2, so that 
a/a,—V E/G=V 5/2. With these conditions : 


2 2 
fee utwm2. FE sete se 
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Substitution for f, and f, from equations 
(28) and (29) leads to the result that : 


-; ; (Ji ; cost +-sint9) 
f= Je : A 
J +5. (Ji F cont sn?) 
(33) 


whence, finally, recourse to equations (28) 
and (29) will determine the corresponding 
values of f, and f,. 
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Considering equations (28) and (29), if 
¢=0 (so that bars 2 and 3 virtually merge 
into one), f,=0, and only the direct stress f, 
is transmitted; if ¢=45°, f, and f, are 
numerically equal, and if 6=90° (so that bars 
2 and 3 are co-axial and perpendiculer to 
bar 1), f,=0, and only the shear stress f, 
is transmitted. 

Putting ¢=0 it may be shown that equa- 
tions (33) and (28) are respectively recon- 
cilable with equations (5) and (6) (when duly 
modified by the condition that s=1), origin- 
ally deduced for a co-axial system. In 
verifying this, however, it should be remem- 
bered that &/2 now corresponds with the 
former k, and that whereas formerly the 
incident wave was regarded as approaching 














from bar 2, it has latterly been assumed to 
approach from bar 1. 

If bars 2 and 3 have their remote ends 
rigidly fixed, the net direct and shear stresses 
produced at those ends will be respectively 
twice the values given by equations (28) and 
(29), such effect being consistent with the 
concept of fixed end reflection. Thus reflected 
the direct stress waves and the shear waves 
(which will follow later) will return to the 
joint to suffer further and successive processes 
of partial reflection and transmission at the 








(a) 


joint, and total reflection at the fixed ends of 
bars 2 and 3. The overall phenomenon thus 
assumes a rapidly increasing complexity, 
the original incident wave-front f, repeatedly 
subdividing into a growing number of direct 
and shear stress wave fronts of ever-diminish- 
ing amplitudes. 

Before closing this topic, a point worthy of 
mention is the case of the incident wave in 
bar 1 (Fig. 6) being shear in kind. Analysis 
of this case will proceed, in underlying prin- 
ciples, on the prescribed lines, but it is 
essential to know beforehand the plane of 
motion of the lateral particle velocity of the 
incident wave, for clearly this plane may or 
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may not coincide with that of the three-link 
configuration adopted. Analysis may thus 
be rendered more intricate, and it may be 
noted, in fact, that even if the two planes 
are coincident, and the assumption of sym- 
metry in bars 2 and 3 be perpetuated, the 
process of transmission and reflection will 
no longer be symmetrical, the disposition of 
asymmetry depending on whether the inci- 
dent lateral particle velocity is directed, 
broadly, towards bar 2 or bar 3. 

Analysis for the Impact of Bar 1 wpon the 
Junction of Bars 2 and 3.—As shown in 
Fig. 7a, the configuration now to be con- 
sidered is that of bar 1 approaching the 
junction of bars 2 and 3 with velocity V, 
it being supposed that all three bars lie 
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within the same plane. It will further be 
supposed that bars 2 and 3 lie symmetrically 
about the axis of bar 1, that their lengths and 
cross sections are respectively equal, and that 
their remote ends are rigidly fixed. The 
fundamental wave motion will thus be as 
shown in Fig. 7b, with a direct stress wave 
only (f,) in bar 1, and symmetrically dis- 
posed direct and shear waves (f, and f; 
respectively) in bars 2 and 3. 

In general, however, when the impact 
system might not be symmetrical, provision 
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would have to be made for the possibility 
of a complementary shear wave occurring 
in bar 1, as well as in bars 2 and 3. In such 
circumstances, one of three possible assump- 
tions would have to be adopted before 
analysis could proceed, viz., that bar 1 
be assumed rigidly locked to the junction 
so far as lateral forces are concerned, but 
capable of axial withdrawal at the end of 
impact, or, that the shear stress in bar 1 be 
limited to ».f,;, where p»=coefficient of 
friction, or, that contact at the junction be 
assumed entirely frictionless, thereby obviat- 
ing consideration of shear in bar 1 for all 
degrees of asymmetry. These optional 





290 


assumptions do not affect the case adopted 
for present analysis, but nevertheless require 
due acknowledgment. 

Returning to Fig. 7b, the particle velocity 
w, generated in bar 1 will be f,/a . p relative 
to the unaffected material ahead, so that the 
absolute velocity of the particles embraced 
by the wave f, will be (V—w,). The particle 
velocities w, and w, in bars 2 and 3 
remain as given in equations (24) and (25) 
respectively. 

Consideration of force equilibrium at the 
junction leads to equations analogous to 


(28) and (29), so that : 
fe=}4-k.coed.f, . . (34) 
and 
fe=3 .k. sind .f, . ~. (35) 


The loss of energy per second in bar 1 will 
be represented by : 


A,.a = . — ie aa 
: [eve 7—w yA] (36) 


while the corresponding gain of energy per 
second in bars 2 and 3 will remain as given 
in equation (31). Hence, equating the right- 
hand sides of equations (36) and (31), sub- 
stituting for the various particle velocities, 
and for f, and f, from equations (34) and 
(35), and simplifying, it may be verified that : 
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Or, again assuming Poisson’s ratio to be 1/4, 


aaa’ G 2 
so tha a, EJ s* 


f= 
e.(,/ . cos? $4 wa)iz./ 


9 2 , 

2. E ; ep. F 
From either of these forms the corresponding 
values of f, and f, may be found by re-apply- 
ing equations (34) and (35). 

Putting ¢=—0 (so that bars 2 and 3 merge) 
it iseasily shown that, if k be written for &/2, 
equations (37) and (37a) reduce to the form 
of equation (7), when that equation is suit- 
ably modified by the condition that s=1. 

As f, and f,, in that order, undergo reflec- 
tion at the fixed ends of bars 2 and 3, the 
net stresses produced will be 2. f, and 2. f, 
respectively. Thus, if the ratio of the 
lengths of bars 1 and 2 (or 3)=Z,/LZ, be less 
than unity, so that these net stresses will 
have dissipated before the partial reflections, 
due to the return of f, and f, to the junction, 
can superimpose themselves thereon, these 
same net stresses may be regarded as of 
maximum value for the bars 2 and 3. With 
such restriction placed upon the value of 
L,/L,, the corresponding maximum stress 
for bar 1 will be simply f,. By adapting the 
theory given previously for partial reflection 
and transmission at a joint, the development 
of maximum stresses for cases where [,/Z,>1 
could be analysed, but only at great length, 
since both shear and direct stresses would be 
involved. 

The conventional strain energy assessment 
of stress, adapted to the present problem, 
would disregard shear stress just as it dis- 
regards wave motion. Thus, assuming that 
the initial kinetic energy in bar 1 were con- 
verted to purely compressive strain energy 
in all three bars, it may be shown that the 
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conventional approach would yield the 


equations : 


a.e.V k.f, 


= u 1 = 
hi rs ; as. te 2. cos $ 
T?. cos?d "Ly 


where the dependency upon L,/Z,, regardless 
of any limit set thereto, is inescapable. It 
is again observable, therefore, that as bar 1 
is reduced to the proportions of a lamina (so 
that L,/L,—0), the conventional method 
gives minute stresses, while the wave analysis 
still insists upon the finite stresses f,, 2 . f, 
and 2.f, based on equations (34), (35) 
and (37). 











Extending the prescribed methods of 
analysis, assessments of impact stresses 
could be made for many more configurations 
than can lie within the scope of a brief review. 
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Furthermore, certain of the cases actually 
investigated could be revised for «ifferent 
conditions of impact. For example, the 
earlier configurations of co-axial bars coy) 
be considered anew for shear impact, or for 
torsional impact, such as would ¢ cur jp 
shafts suddenly engaged by means of a dog. 
clutch. It will be seen that a great amount of 
analysis could be accomplished in terms of 
straightforward algebra, and, in fact, recourse 
to more difficult. calculus methods would 
only be inevitable in such cases where the 


impacting body could reasonably be «sumed 


as a rigid mass, or where bars of gr:.dually 
varying cross section were involved. ; 





The author wishes to express h.- deep 
appreciation of the interest shovn by 
Professor G. F. Mucklow, of the Un’ ersity 
of Birmingham, during the prepara ion of 
this article. 


Photo-Electric Temperature Measurement 
in the Glass Industry 


By 0. ADAMS, 


URING recent years, developments in 

the electric lamp and radio valve indus- 
tries have resulted in a demand for glass 
bulbs and tubing to very close dimensional 
tolerances. The efficient production of 
tubing and bulbs to such close tolerances by 
automatic machines depends very largely on 
supplying them with glass at a constant 
temperature. As a first step towards reduc- 
ing the dimensional variability in the finished 
articles, it was decided to measure and record 
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electric purposes. This mains-operate: uni- 
versal photo-electric photometer, maiufac. 
tured by Salford Electric Instruments, Ltd., 
consists essentially of a vacuum photo-cell, 
the cathode of which is connected to the grid 
of an electrometer triode valve. The electro. 
meter valve forms one arm of a bridge circuit 
which is supplied with 10V dic. from a 
voltage-regulated supply unit. Light falling 
on to the photo-cell alters the voltage 
developed on the grid of the valve, across a 





FiG. 1—PHOTO-ELECTRIC PYROMETER AND CALIBRATING LAMP 


the temperature variations occurring in the 
glass delivered to such machines. This work 
was carried out at the request of the Osram- 
G.E.C. Glass Works. 

Preliminary experiments showed that, 
although the normal types of total radiation 
pyrometer were too slow in response and 
were insufficiently sensitive to record the 
temperature changes that occurred, an 
instrument incorporating a photo-electric 
cell could fulfil all the requirements. 

The d.c. amplifiers used in the preliminary 
experiments were not sufficiently stable for 
the purpose, and it was therefore decided to 
make use of an instrument! which had 
been developed in another section of the 
laboratory, primarily for precision photo- 





* Research Laboratories of the General Electric Com- 
pany, Ltd., Wembley, England. 


10,000 megohm grid leak, thus changing the 
current through the valve and throwing the 
bridge out of balance. 

The balance of the bridge is restored by 
adjustment of a potentiometer supplying 
grid bias to the electrometer valve. A small 
mirror galvanometer built into the instru- 
ment indicates the balance of the bridge. By 
the operation of a change-over switch this 
galvanometer can be replaced in the circuit 
by an external recording millivoltmeter. 

In the instrument, the photo-cell, the 
electrometer valve and the 10,000 megohm 
grid leak are mounted in an evacuated glass 
bulb. This construction prevents leakages 
across the surface of these components. 

In one of the wartime applications of the 
universal photo-electric photometer it was 
used in conjunction with a telescope, the 
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field of view of which was restricted by a 


gmall aperture in the primary image plane. 
By this means strong light was rejected so 
that it was possible to measure eompara- 


tively small amounts of light from distant 
gources, even in the daytime. One of these 
telephotometers* was utilised in the present 
application to receive radiation from a 
gall area of hot glass and thus measure the 
prightness temperature. 

The ‘cle-receptor was mounted in a con- 
yenient position to sight on to the hot glass, 





Fic. lane PROCESS FOR MAKING 


LASS TUBING 


the aperture in the instrument being suffi- 
ciently small to focus on an area of 1 square 
inch at a distance of 10ft. A pyrometer 
standardising lamp was then set up at the 
same distance from the tele-receptor as the 
object and the instrument calibrated against 
this standard lamp. This procedure enabled 
potentiometer readings to be correlated with 
black body brightness temperature. The 
photo-electric pyrometer and calibrating 
lamp are shown in Fig. 1. 

In cases where this instrument was applied, 
black body conditions were not attained, but 
since the main interest lay in measuring 
temperature differences, it was not con- 
sidered necessary to apply corrections. Any 
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6—GLASS TEMPERATURE 
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temperatures quoted are, therefore, “ bright- 
ness ’’ temperatures. 

After calibration, the tele-receptor was 
focussed on to the hot glass, the potentio- 
meter adjusted, and the recorder switched 
into the circuit. A variable resistance was 





FIG. 3—TEMPERATURE OF GLASS RIBBON 
OVER TWO-HourR PERIOD 


connected across the recorder terminals so 
that the sensitivity could be varied and the 
recorder was then calibrated for particular 
settings of this resistance. All the calibra- 
tions were made in less than thirty minutes 
and the stability of the instrument was such 
that a calibration check was needed only 
once a week. 

This pyrometer has been used mainly for 
measuring the temperature variations occur- 
ring in the glass flowing from a furnace used 
in the Danner process for the manufacture of 
glass tubing. In this process, the glass flows 
from a furnace along a refractory trough 


5 Divisions = 10°C. 
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FiG. 4—EFFECT OF REDUCING 
TO BURNERS UNDER M 


GAS SUPPLY 
UFFLE 

from which it then falls as a ribbon, approxi- 
mately 2in wide and lin thick, on to a rotat- 
ing refractory sleeve. The sleeve is sup- 
ported on a Nichrome mandrel and is inclined 
at approximately 18 deg. to the horizontal. 
The glass flows down the sleeve and is drawn 
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from the end in a horizontal direction by the 
drawing machine some 100ft to L50ft away. 
The diameter of the tubing is maintained by 
compressed air supplied down the centre of 
the mandrel. The refractory covered mandrel 
is surrounded by a gas-heated muffle, the 
temperature of which is kept as constant as 
possible. A typical arrangement is shown in 
Fig. 2. 

It was decided to record the temperature 
variations of the ribbon of glass falling from 
the lip of the trough on to the refractory 
sleeve, in order to find the effect of these 
variations on the variability of the final 
product. Records have been obtained from 
a number of furnaces producing glass for 
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Fic. 5—HIGH-SPEED PERIOD OF GLASS 
RIBBON TEMPERATURE 


tubing, and Figs. 3, 4 and 5 are some interest- 
ing examples. 

These are all records of temperature of 
the ribbon of glass from a small continuous 
melting tank furnace of 9 or 10 tons capacity. 
In this type of furnace the molten glass 
is contained in a rectangular tank of refrac- 
tory blocks. The raw material or ‘“ batch ”’ 
is supplied to one end of the furnace and 
during the process of melting and refining 
the glass moves along the tank towards the 
“ working end.”” From here the glass flows 
along the refractory trough previously men- 
tioned. The quantity of glass flowing from 
the tank depends on the level of glass in the 
furnace, although some alteration can be 
made by adjusting the height of the gate—a 
refractory block suspended over the trough 
and partially blocking it. 

A record of the ribbon temperature during 
a period of two hours is shown in Fig. 3. 
It will be seen that although the average tem- 
perature is constant during that period, there 
is a sharp rise in temperature of 4 deg. or 
5 deg. Cent. at fifteen-minute intervals. 
This variation in temperature results in a 
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FiG. 7—REDUCTION IN TEMPERATURE VARIATION 
SUCCESSIVE PRESSINGS 
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change in the viscosity of the glass by 6 to 
8 per cent, and tubing drawn during the 
period of this temperature peak was outside 
the agreed dimensional tolerances. 

It was found that these temperature peaks 
occurred when the operator was charging the 
furnace. An immediate improvement was 
effected by charging at intervals of five 
minutes, instead of fifteen minutes, with a 
correspondingly smaller charge. Experi- 
ments showed that although the quantity of 
glass flowing on to the mandrel increased 
shortly after charging, the temperature of 
the glass did not rise until some time later, 
the peaks on the recorder chart being due 
to the temperature rise and not to the 
increase in quantity of glass. The installa- 
tion of continuous batch feeders is now in 
hand on some furnaces, to obtain even better 
results. 

The effect of the reduction in gas pressure 
in the supply to the burners under the muffle 
is shown in Fig: 4. . The furnace was being 
charged at fifteen-minute intervals, as before, 
and the 4 deg. Cent. peaks are again in 
evidence on this record. Although the 
temperature change due to the drop in gas 
pressure was quite large, it took place com- 
paratively slowly. This temperature change 
could therefore be offset by alterations in 
the drawing speed so that the diameter of 
the tubing remained constant. The tempera- 
ture variations for which the operator cannot 
make any provisions are those which occur 
rapidly, although they are not greater than 
5 deg. Cent. 

A high-speed record of two minutes’ 
duration showing the ribbon temperature 
from the same furnace is reproduced in 
Fig. 5. No satisfactory explanation has been 
given to account for the peaks which occur, 
but their frequency corresponds exactly 
to the speed of rotation of the mandrel. 

This pyrometer has also been used in 
measuring temperature variations in glass 
supplied to an automatic bulb -blowing 
machine. These experiments were only 
preliminary, as there was difficulty in obtain- 
ing a recorder with a sufficiently rapid 
response. Nevertheless, it has been noted 
that some blanks of hot glass picked up by 
the machine are hotter than others and that 
the dimensional variability in bulbs from the 
hotter blanks was greater than that in bulbs 
from the colder ones. Attempts to find the 
causes of the temperature variability between 
blanks are being made. This involves taking 
records over a period’of days to reduce 
the effect of any random temperature varia- 
tions. When the instrument is used on the 
bulb blowing machine a rotating sector 
disc is used in conjunction with the standard 
lamp for calibration to simulate machine 
conditions. 

Although the instrument was originally 
developed for use on the tube drawing 
machine it has been successfully employed 
in connection with the manufacture of com- 
paratively large articles on a hand-operated 
press. These pressings had been very poor 
in quality and it was hoped to improve 
them. The tele-receptor was focussed on 
the position occupied by the hot glass in 
the mould immediately before pressing. 
Variations in temperature that occurred 
as the operators were originally working are 
shown in Fig. 6. The temperature difference 
between the hotter and colder pressings of 
this series was 36 deg. Cent. 

Considerable improvement is reflected in 
Fig. 7, which shows. the more uniform tem- 
peratures obtained when the operators were 
working at a steady rate. The temperature 
difference during this period was only 7 deg. 
Cent., and the pressings obtained were 
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uniformly good and of superior quality to 
those of any in the former series. The pro- 
duction of good pressings was greatly 
increased when the operators realised that 
working at a uniform rate resulted in 
improved pressings. 

Experiments with the photo-electric pyro- 
meter are still in the early stage, but obviously 
the glass industry has many opportunities 
for using this instrument and as the work 
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progresses a wealth of valuable data wi 
accumulate which will give insight into some 
of the hitherto puzzling sources of v:iriabjlit 
in the final glass product. ’ 
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Automatic Control of Industrial Furnace; 


By LEO WALTER, A.M.I.Mech.E., M.Inst. F., M.S.1.T. 
No. II—(Continued from page 262, March 3rd) 


FURNACE CONTROL PROBLEMS 


A few of the manifold requirements for 
furnace control are mentioned in the follow- 
ing survey. 

Coal or Coke-Fired Furnaces.—Stoker- 
fired types lend themselves readily to auto- 
matic control, usually performed by either 
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Fic. 10—CONTROL OF STOKER - FIRED FURNACE 


on/off control of the stoker feed, or by speed 
control with the help of the variable gearbox 
of the motor. High-low control can also be 
applied by means of a pyrometer switch. 
Fig. 10 illustrates control of a stoker-fired 
furnace. 

Oil-Fired Furnaces.—The use of liquid 
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have been equipped so far. Automatic cop. 
trollers can be applied to ensure that the 
basic load is carried by the gas burners 
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FIG. 12—-GAS CONTROL VALVE 


using blast-furnace, or coke-oven gas, &c., 
and oil comes only into operation if gas 
supply drops or is cut out. 

Oil burners fitted to heat treatment fur- 
naces can be controlled satisfactorily on 
smaller furnaces, either on high-low, or on 
gradual control by means of pyrometer 
controllers. Larger furnaces should have 
fuel-oil/air ratio control, as already described. 
Usually proportional plus floating mode is 
used for ratio control, 
with manual resetting 
of the} ratio when re- 
quired, 

On/Off Control of 
Oil-Fired Furnaces.— 
For small or medium- 


| Fuel Oil 


Supply 


Thermocouple |! sized furnaces, shut- 
ting-off of oil flow to 

Furnace the burner provides a 
simple means to avoid 

Oil Burner over-run of temper- 


ature. An adjustable 
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FiG. 11—ON/OFF CONTROL OF OIL - Fi 


fuel with automatic control is advantageous 
in the following furnace types :— 

Iron and steel: open-hearth, soaking 
pits, reheating, billeting, &c. 

Glass: melting types, &c. 

Clay industry: refractory kilns, pottery 
kilns, bricks. 

Rotary kilns for cement, lime. 

Calcinating for gypsum, alumina, &c. 

Mixed firing is sometimes used by apply- 
ing auxiliary oil burners to gas firing. Dual 
firing is applied to open-hearth steel fur- 
naces, but reheating furnaces and soaking 
pitsyare also suitable, although only a few 











temperature different- 
: ial allows cutting in of 

firing, after the furnace 
@ temperature has fallen 

a predetermined 4 

mount (high - low). 
The diagram, Fig. 11, shows a pyrometer 
controller and a pulling unidirectional 
motor, which acts on a spring closing valve 
in the oil supply. A by-pass allows main- 
tenance of a basic heat supply during low 
periods. 

Gas-Fired Furnaces.—It is essential to 
maintain the rate of fuel input at a pre- 
determined value. Fig. 12 shows control of 
gas flow to burners by means of a controlled 
butterfly valve. 

As described and shown later, three- 
position control is extensively used for gas- 
burner control. Larger furnaces, which are 
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lit up ito Zones with separate gas burners, 
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FiG. 13-TWO-ZONE GAS-HEATED FURNACE 
CONTROL 


by hand. This semi-automatic control 
system is cheaper in first cost and, of course, 
simpler. 

In the control of a two-zone gas-heated 
bogie furnace, @ thermocouple in each zone 
sends impulses to a controller, which in turn 
actuate as torque unit for regulating gas and 
air supply to burners. Two-position (high- 
low) mode is used, as shown in Fig. 13. 

Electric Furnaces.—Either a two-position 
or @ multi-position control switch cuts cur- 

ey rent in or out via a contactor. High-medium- 
» low control is preferable for large furnaces, 
but on/off switches are used for smaller 
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FIG. 14—POTENTIOMETER CONTROL 


e 
A types. The thermocouple is usually placed 
f between heating elements and furnace load, 
4 so that the dissipated heat from the former 
: reacts on the immersion stem. 
The wiring diagram illustrates tempera- 

ture control by means of a pyrometer-con- 
| troller, using a thermocouple and potentio- 
| meter instrument, as shown in Fig. 14. This 
) is a simple di and more elaborate 
: examples for automatic control of heat input 

into electrie furnaces will be given later. 

Gradual modes of control are also applicable 
, but the first cost of installation is higher. 


Fur. SavInes aND AUTOMATIC FURNACE 
ConTROL 


Shortage of coal and coke has sponsored 
the conversion of solid-fired furnaces into 
dil-fired furnaces, which require auto- 
matic control of oil-storage temperature and 
of oil temperature in the piping to oil burners. 
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Whether an industrial furnace is fired by 
solid, liquid, or gaseous fuel, automatic 
control of firing and of temperature produces 
appreciable saving of fuel. Although the 
automatic control of combustion appliances 
for solid fuel is possible and applied to stoker 
firing, oil-firing and gas-fSring of furnaces is 
more easily controlled and semi-automatic 
control systems are widely used for various 
furnace types. 

The progress in pyrometry is obvious if 
one considers the increased reliability of 
furnace controllers, and the new develop- 
ments in the electronic field promise a wider 
use of fully automatic controlled oil-firing 
equipment. An example explains how saving 
of fuel can be achieved by automatic com- 
bustion control in its simplest form, namely, 
by controlling the fuel/air ratio automati- 
cally. There are various efficient reliable, 
control systems available and Fig. 15 shows 
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- Fic. 15—Air/FUEL. RATIO CONTROL 


only one system from a range of others, 
which are used in practice. 

The controller consists of a motor unit 
with a lever arm, acting simultaneously on 
the air valve and on the oil valve. The 
thermocouple within the furnace modulates 
gradually the impulses from the pyrometer 
controller to the motor unit, according to 
the furnace temperature. The most efficient 
fuel/air ratio is automatically maintained, 
whether the oil flow is high or low, and com- 
bustion remains as desired at any rate of 


Metruops oF Roor TEMPERATURE CONTROL 


The heat input of an open-hearth furnace 
depends at its maximum on a critical roof 
temperature at which the roof refractory 
material begins to lose strength. Limit con- 
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FiG. 16-THREE- POSITION CONTROL FOR 
EL.ectTric FURNACE 


trol of roof temperature therefore saves cost 
for replacements of refractory material, but 
it also permits the use of a smaller safety 
margin, i.e., operation of the furnace nearer 
to the critical temperature, than advisable 
with hand control. Either radiation pyro- 
meter-controllers, or a water-cooled radia- 
tion impulse tube within a carborundum 
block in the roof can be used. Fuel/air 
ratio control is thus obtainable. 
‘For electrical furnaces with variable heat 
input rate, e.g., errant connections, or 
it windings, or with tapped transformers, 
the three- mode of control is widely 
used. ; 16 shows diagrammatically the 
three positions of tilting vacuum mercury 
tubes, acting on a relay for current off, 
current partly off, and current fully on. 
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The usual method of electrical control is 
the following: « selector arm in the control 
pyrometer is motor driven at constant speed. 
It falls down once per rotation and comes 
to rest either on one side of the instrument 
pointer, if temperature is below the control 
point, and current for heating must be ad- 
mitted to the furnace, or on the other side 
if furnace temperature is above the set value. 
The selector arm, being equipped with two 
steps, starts either with part current on 
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FIG. 17—THREE- POSITION CONTROL OF 
GAS-HEATED FURNACE 
or with full current, according to the demand 
and position at which it falls down. 


ZonE CONTROL OF ELzcrRicaL Hzar- 
TREATMENT FURNACES 

The furnace is divided into three zones, and 
each is equipped with a thermocouple in the 
roof (Fig. 18). The impulses are sent to con- 
tactors, and a multi-potentiometer controller 
reacts on the contactor and increases or 
reduces heat input to the electric heating 
elements, according to demand from each 
furnace zone. Control is gradual and very 
accurate. 

It is possible to use a furnace controller 
for large heating furnaces, having a so-called 
anticipating device. In furnace operation 
it is often known by experience at which 
temperature heat input should be cut down 
or cut out, in order not to overshoot the 
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FIG. 18—-ZONE CONTROL OF ELECTRIC 
FURNACE 


desired control point. By incorporating a 
timing device in the pyrometer-controller, 
heat input can be reduced well before reach- 
ing maximum furnace temperature. Three- 
position control of gas-heated furnaces is 
similar to the above-mentioned control, but 
might use differently-shaped vacuum mer- 
cury tubes, as shown in Fig. 17. 


TorquE Unit ELEcTRICAL CONTROL OF 
Arg/Furt Ratio anD FLUE DaMPER 
Fig. 19 shows another lay-out for fuel/air 

ratio control. Control of this large gas-fired 
heat-treatment furnace is on a high flame/low 
flame basis (two position). A potentiometer 
controller reacts to a thermocouple inserted 
through the furnace rough roof and positions a 
electric torque unit. Air/gas ratio 

and draught are simultaneously controlled. 
Gas-fired soaking pits, for example, have a 
very heavy starting load, and the demand 
for heat during the first period has to be 
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satisfied by increased rate of gas flow to 
the burners. Three heating rates can be 
provided by means of three-step control. 
A motor unit with lever arm acts on a gas 
valve or damper as shown. 


RECUPERATIVE SOAKING Pit CONTROL 

Fig. 20 illustrates a modern design, with 
controlled pressure and fuel/air ratio. Pres- 
sure control is achieved as described later. 

The operation of ratio control is as follows : 
an orifice A is inserted in the fuel supply 
pipe and an orifice B in the air supply line. 
Their differentials are proportional to the 
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FiG. 19—AIR/FUEL RATIO CONTROL 


respective rate of flow. A twin-membrane 
element within the ratio controller measures 
their difference, and positions an oil nozzle, 
which in turn positions the power cylinder, 
controlling the air inlet to the fan. The air will 
thus flow in ratio to the rate at which the fuel 
is being burned. Means are provided in the 
control mechanism to alter the ratio air/fuel 
during the operation by resetting the ratio 
controller by hand. Pre-mixing of gas can 
also be performed automatically by an addi- 
tional ratio controller. 

Very. efficient furnace control can be 
achieved by applying engineered control, 
i.e., by controlling all variables systematically 
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FIG. 20—RATIO CONTROL OF RECUPERATIVE 
SOAKING PIT 


variables which influence efficiency of indus- 
trial furnaces are: temperature, pressure, 
furnace draught, furnace atmosphere and 
fuel/air ratio of firing. Very specialised 
experience is needed to deal with furnace 
control problems by simultaneously con- 
trolling all the above variable factors, but 
progress in combustion control of boiler 
furnaces has stimulated development of 
special controller types for industrial furnace 
control. What seems prohibitive to a much 
wider use for the time being is the rather 
high first installation cost of fully automatic 
control systems. It is hoped that manufac- 
ture of instrument components in larger 
quantities will in time reduce cost price. 

(To be continued) 
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Mobile Fuel Efficiency Testing Unit 


eo in the year we were invited by the 
4 Ministry of Fuel and Power to pay a visit 
to the Luton works of B. Laporte, Limited, to 
inspect the Ministry’s mobile fuel efficiency 
testing unit which was then being employed to 
carry out a test on the Laporte factory steam 
generating plant and the furnace equipment 
used for the production of hydrogen peroxide 
and barium and titanium compounds. 

The visiting party included Mr. Hugh 
Gaitskell, the late Minister of Fuel and Power, 


panies having extensive interests in t\e many. 
facture of heavy chemicals and wit}, factories 
in various parts of this country and Overseas 
Luton, in addition to being the main actory of 
the parent company, is also the chiei centre of 
this, group so far as the administrative, engi. 
neering, research and sales departments are 
concerned. 

From the very beginning the parent company 
has had hydrogen peroxide as its main interes, 
Originally this chemical was manufacture 





FUEL EFFICIENCY TESTING VAN 


and Dr. Roxbee Cox, the Ministry’s Chief 
Scientific Officer, with members of his staff. 
At the Luton works the visitors were received 
by Mr. L. P. O’Brien, the chairman and manag- 
ing director of B. Laporte, Limited, and Mr. 
B.E. A. Vigers, the assistant managing director. 
Dr. Roxbee Cox gave an interesting account 
of the Ministry’s experience with the mobile 
testing unit, and outlined the future plans 
towards an extension of this facility. In the 
following article we first briefly describe the 
work of Laporte Chemicals Ltd., and then give 
an account of the working of the mobile fuel 
efficiency testing service at the Luton works. 
LAPORTE CHEMICALS, LIMITED. 
Laporte Chemicals, Limited, was started in a 
small factory in Shipley, Yorkshire, in 1884, 
and has since grown steadily throughout the 
years until it now embraces a group of com- 


from barium peroxide, which had to be imported 
from the Continent. The advent of the first 
World War, however, cut off supplies, and the 
company started to manufacture the material 
from barytes—the natural form of barium 
sulphate—and out of this sprang their second 
main interest, barium compounds. During the 
manufacture of the barium peroxide several 
other barium compounds are formed as inter. 
mediates, or can be readily prepared. They 
include the sulphide, carbonate, monoxide, 
hydrate and the precipitated sulphate which is 
more commonly known as blanc fixe. In addi- 
tion, sodium sulphide is produced during the 
same process. 

Although, as the result of many years’ 
research, the bulk of the hydrogen peroxide is 
manufactured by an electrolytic process, the 
barium process is still operated so as to supply 
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the market which has been built up over the 
years for the barium compounds, and, in addi- 
tion, the hydrogen peroxide produced provides 
, valuable source of extra production. The 
majority of the barytes for this process is 






THE ENGINEER 


large quantities of reduced grades are manu- 
factured containing varying amounts of blanc 
fixe and precipitated barium carbonates 
obtained from the Laporte barium process. 
The main raw materials used in this process are 

































































































to-day obtained trom the company’s own mines 
in Cumberland and Westmorland. In addition 
to hydrogen peroxide, a range of related 
peroxygen compounds are manufactured, 
which include sodium percarbonate, persul- 
phates and organic peroxides. 

Titanium oxide in both the anatase and 
rutile crystalline forms is manufactured on an 
up-to-date plant operated by National Titanium 
Pigments, Limited, a subsidiary company. In 
addition to the commercially pure pigments, 
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mineral ilmenite (ferrous titanate), which is 
imported from Scandinavia, India and Malaya 
—and sulphuric acid, which is manufactured by 
Laporte on a modern contact plant erected 
during the last war.' Another important class 
of chemicals manufactured at Luton are syn- 
thetic detergents and alkaline cleaners. 


Tue Mose Fuen Trestmnc SERVICE 


Before describing the plant tested, we give 
some account of the Ministry’s mobile 





295 






testing unit service. It is stated that savings 
in fuel consumption of an average of about 
15 per cent have been found possible as a result 
of investigations which have been made by the 
first experimental testing unit, which has 
inquired into the industrial efficiency of a large 
number of undertakings with an annual con- 
sumption of approximately 100,000 tons of 
coal and 5000 tons of oil. The value of this 
service is now widely known and appreciated, 
and the Ministry has now decided after a year 
of operation to bring three additional units 
into operation forthwith and to place the 
service on a new and permanent footing. 

As from January 1, 1950, it has been decided 
that firms requiring the service of the mobile 
fuel efficiency testing unit will be asked to make 
a contribution to cover maintenance and 
running costs of £15 each day on which a van 
is employed. When a request for the van’s 
services is received, a preliminary survey will 
be made by one of the Ministry’s expert fuel 
technologists in order to ensure that a mobile 
testing unit is sent only to installations where 
it is likely to give real value for the money spent. 


THE UNIT AND ITS EQUIPMENT 


The unit (see accompanying illustrations) 
consists of a 3-ton van specially built for the 
transport of delicate instruments over rough 
ground, and having a floor space of 15ft by 
7ft 6in. It has been planned with great care 
80 that every inch of space is used to the best 
advantage, and it is equipped with an extensive 
range of indicating and recording instruments. 

One side of the van is fitted with an angle- 
iron framework on which are mounted a number 
of aluminium instrument panels made identical 
in size and drilling for interchangeability. 
These panels, together with the instruments, 
may be removed and mounted on specially 
constructed brackets when tests are carried out 
at a works. The instruments include tempera- 
ture indicators and recorders with various 
ranges up to 1600 deg. Cent.; portable millivolt- 
meters; surface and optical pyrometers ; 
steam flow meters of the shunt, orifice plate 
and pitot tube types with fittings for mains 
from 2in to 9in diameter; water meters from 
fin to 3in bore; pressure indicators and 
recorders with ranges from a few inches water 
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gauge up to 500 lb per square inch, differential 
pressure recorders, vacuum recorders, indi- 
cating and recording draught gauges, a velo- 
meter, Avometer, multi-range ammeter, engine 
indicator, tachometer. modified Orsat, water 
testing equipment, kilowattmeter, hydrometer 
and hygrometer are also carried. 

The van is also fitted with a desk and book- 
ease, a work bench, and an engineer’s steel- 
topped bench with appropriate engineering 
equipment. Interior bulkhead lighting is 
arranged from batteries. Under the rear of 
the chassis are a cable drum and water-tight 
switches, making it possible to take a power 
supply from a works. 


Merson oF OPERATION AND RESULTS 


The unit is staffed by specialist fuel engineers. 
When visiting a factory, the engineer in charge 
first has a full discussion with the works tech- 
nical staff and examines all relevant informa- 
tion on the particular processes. A tour of the 
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works is then made and a flow sheet drawn to 
show the process sequence. In addition, a 
line diagram is prepared of all the heat and 
power services, and note is taken of any special 

Usually the survey starts at the boilers and 
power plant and a continuous test is run for up 
to 168 hours, depending on local conditions. 
Next the heat and power requirements of each 
section of the process are determined. It is 
done either by following the process 
in the normal order of material flow, or by 
dealing with each section in turn and collating 
the results afterwards. When a full survey is 
made, all classes of plant are reviewed, namely, 
driers, furnaces, kilns, vats, gas producers, hot 
water storage systems, heating, air con- 
ditioning and electricity utilisation. 

After tests have been run under normal pro- 
duction conditions the possibility of improving 
thermal efficiency is explored. Changes in 
method may be suggested and often, as a 
result, other improvements such as better 
material throughput and greater uniformity of 
product are achieved. 

On completion of all the tests the results 
are checked and a report is prepared. The 
existing conditions and test results are clearly 
stated and supported by relevant drawings and 
graphs. Analysis of these data usually enables 
recommendations to be framed which offer both 
financial benefit and improved fuel efficiency. 
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The report is sent to the firm for its comments, 
and any questions raised by them are answered. 
It is then left to the firm to carry out such of 
the recommendations as they think desirable. 
All reports are treated as confidential. 

Results achieved have exceeded expecta- 
tions. Even in factories where careful attention 
had already been given to instrumentation the 
detailed surveya made by the unit have revealed 
sources of loss hitherto unsuspected. 


THE Laporte Factory Hear anp POWER 
SUPPLY 

The majority of the processes carried out in 
the Laporte factory require supplies of heat 
and power. It is the policy of the company, in 
all comms wane 1 te Soeeetanen, So-fumey Sars 
by means of + steam, since this 
arrangement saline deals power to be 
generated by steam from the boilers before it 
passes on as exhaust steam to the processes. 
The lay-out and problems involved in this 
system are complex, but continuous efforts are 
made to approach this ideal. 

At the present time two back-pressure steam 
engines are installed in the factory anda large 
part of the works is supplied with exhaust steam 
ot 0 SaNanies 8 Pe ee Senne 

It is hoped, in the near future, that it will be 
possible to install a new high-pressure boiler 
with a turbo-electric » which will con- 
siderably increase the amount of electric power 
generated in return for a very small increase in 
the amount of coal burned. The exhaust 
pressure will then be 10 Ib per square inch, and 
much progress has been made in arranging that 
the chemical shall be able to use 
this low pressure. Other processes necessarily 
require the application of heat at higher 
temperatures than can be obtained with exhaust 
steam and a number of furnaces fired by pro- 
ducer gas or fuel oil are employed in the factory. 
The main boiler plant, seen in the accompanying 

ving, comprises three Babcock and Wilcox 
W.LF. water-tube boilers, two of which, in 
battery, are fitted with integral superheaters 
and Green’s tubular economisers. © rating 
is 15,000 Ib of steam per hour per boiler at a 
working pressure of 175 lb per square inch and a 
final steam temperature of 570 deg. Fah. The 
boilers are equipped with chain-grate stokers 
with an active grate area of 80 square feet, 
operated by a four-speed gearbox. Induced 
draught is provided by Davidson Sirocco 
fans for all three boilers. Manually operated 
soot blowers are fitted throughout. The coal 
is supplied by elevators from underground 
coal bunkers. For feed water, cooling water from 
the factory process circuits is passed at 70 deg. 
Fah. to a continuous blow-down heat exchanger 
and to a lime soda treatment plant. Phosphate 
treatment is furnished by direct boiler injection. 
Two Weir feed pumps, one a standby, draw 
water from the treated feed tanks via a Kent 
vee-notch recorder to a live steam heater, 
designed to maintain a feed temperature at the 
economisers at 140 deg. Fah. 

We show in the accompanying illustrations 
some of the testing apparatus employed. The 
purpose of the test, covering a period of 168 
hours, recently completed was to determine the 
overall performance and the thermal efficiency 
of the boiler plant. To enable a complete heat 
balance to be established for the whole plant 
additional instruments were provided and 
installed. 

Tests were also made on the gas producer 
plant. There are three hand-operated pro- 
ducers, which are now fired with 10 tons of 
bituminous coal per day. The test was expected 
to show whether it would be advantageous to 
fire these producers mechanically and install 
gas cleaning plant. Other sections of the factory 
plant tested included two barium tunnel 
furnaces, three peroxidising retorts and a waste- 
heat boiler. 
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Cawapian InvernaTIonNaAL TrapDge Farm.—The 
i ing Industries a 


; compere exhibit at the Canadian International 
Fair, Toronto, on behalf of eighty of its 


member firms in the British engineering industry. 
It will include a wide range of the industry’s pro- 
ducts. The Fair opens on May,29th. 
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Some Tunnels for Scottish 
Hydro-Electric Schemes 


On February 28th two papers concerned 
with the construction of tunnels for the North 


of Scotland Hydro-Electric Board were pre 
sented before the Works Constructio:. Divisin, 
of the Institutions of Civil Engineers. Some 
abstracts from these papers are r. produced 
below. 

The first paper, entitled “The Driving ang 
Lining of the Chunie Tunnel on the Tummel. 
Garry Hydro-Electric Project,” was by (, p 
Grundy, M.I.C.E., and the secon, “ The 
Mullardoch- a Tunnels,” by F 
C. Dillon, A.M.LC.E. The consulting ongineer, 
for the Tummel-Garry scheme are Sir Alexander 
Gibb and Purtners, and for the Affric Project 
Sir William Halcrow and Partners; the con. 
tractors for the tunnelling works on the tw, 
projects are the Cementation Company, Ltd, 
and John Cochrane and Sons, Ltd., respec. 
tively. A general description of the two 
rend was given in our issue of January 
13, 1950. 


CLuNIE TUNNEL 


The Clunie tunnel is @ major link in the 
Tummel-Garry project and conveys the water 
from the reservoir formed by the Chuinie dam 
on the River Tummel to the Clunie Power 
Station, which is situated at the junction of 
the Tummel and Garry rivers (see illustration), 
When the scheme is completed the tunnel will 
convey 5100 cusecs, the average velocity being 
12-25ft per second. 

For a distance of 8700ft the tunnel! falls on 
a gradient of 1 in 230 from the intake to the 
surge shaft and has horseshoe cross-section, 
22ft 6in high with a maximum width of 22f 
6in and a floor width of 18ft. For the 500f 
to the portal from the surge shaft, the yradient 
inereases to 1 in 25 and the tunnels is of circular 
cross-section with a diameter of 21ft; the 
cross-sectional area is the largest yet used in a 
water tunnel in the United Kingdom. 

The tunnel has been driven through a schist 
of high quartz content with occasional beds of 
black schist ; one section, about 800ft long, is 
entirely through hard quartzite. 

The tunnel was driven simultaneously from 
the intake and the surge shaft; access to the 
latter was obtained through the slope shaft. 
Full-face tunnel-driving was adopted to save 
the time spent in driving a pilot tunnel, aad to 
allow the concrete lining operations to be about 
half-completed by the time the headings from 
each end holed through. 

The materials for the lining were batched 
into hoppite on bogies at an aggregate-storage 
shaft, hauled to a mixing plant at the form and 
placed in the side-walls and arch by pumping 
into a 100ft long shutter, shown in cross-section 
in the illustration on 298. The concrete in 
the invert was r the driving had been 
completed. The driving and lining of the 
500ft length from the surge chamber to the 
portal was to be an independent operation. 

Drilling.—On account of the quartzite to be 
expected in the schist, the heaviest drifters 
obtainable, fitted with mechanical feeds, were 
used; fifteen Ingersoll 505 drills with 4in- 
diameter pistons were mounted on each drill 
carriage, provision being made for the mucking 
equipment to pass through the carriage as 
i The care spent in the design of the 
carriage was well repaid in use, since the only 
modification required wags the replacement of 
the single front wheels by two-wheel bogies 
to distribute the loading and reduce the undue 
wear on the wheels. It is interesting to 
note that each driller was allocated a set of 
holes that he could work on without interfering 
with his neighbour. ; 

The drill-carriage was also used for the 
fixing of steel arch supports when required, 
and for the vital safety of daily 
examination of the roof. The traek for the 
carriage consisted of 50 Ib rails laid on longi- 
tudinal sleepers, 12ft by 6in. 

Detachable jackbits, type 2, on I}in hollow 
round-lug-shank steels were used, and the 
holes were drilled te a maximum depth of 11ft 
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yith, in general, 2ft changes of steels. Starting- 
hit sizes vere 2tin dropping to lin by }in 
and allowing an additional }in loss 
over the hole, In the very hard 
bits had to be changed every 18in, 
irom 2$in, and even then they were 
over-wor'! ed, although the hole depth was 
to @ maximum of 9ft in this ground. 
In the United States of America, when using 
identical drills for driving through schist and 
ite, ii has been possible to use yin changes 
of bits, the softer rock causing a smaller loss 
uge. 
O ea were fixed on the steels whilst mucking 
was in progress, and when starting to drill a 
round each driller had by him seven sets of 
eteels, one for each hole. Old bits and worn 
(rill-rods were sent to the drill shop at Cam- 
moch for reconditioning. 
Air was supplied at a pressure of 100 Ib 
square inch at the face (125 lb per square 
inch, maximum, at the power-house), and 
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gelatine and gelatine-dynamite in varying 
quantities, accelerator pills in the primer 
cartridges, and half-second and millisecond 
delay detonators. It was finally decided to 
adopt the ninety-nine-hole round as standard 
procedure using gelatine-dynamite, half-second 
delay detonators and, in difficult ground, acce- 
lerator pills in the primer cartridges and a 
small number of millisecond delays in the 
easers around the burn cut. It was found that 
more holes only produced cut-outs. Good 
stemming was imperative, since any imper- 
fection or inadequacy caused unsatisfactory 
fragmentation. 

Loading of Rock at the Face.—An advance of 
10ft in the unsupported tunnel-section pro- 
duced from 400 to 450 tons of spoil to be loaded, 
which occupied, in its shattered state, about 
350 cubic yards and extended 70ft from the 
tunnel face. 

Initially, Conway “‘ 75” loaders were used, 
running on 3ft gauge track (50 Ib rails) and 
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part of the conveyor, not less than 150ft from 
the face to avoid damage, and the problem 
was to convey the spoil from the loader to the 
conveyor and arrange for a gradual feed on to 
the conveyor. 

Previous large-scale experiments with shaker 
loaders (commonly employed in collieries) 
handling quarried limestone from a Conway 
loader had been successful, and a similar 
arrangement was, at first, installed in the 
tunnel. The loader discharged into a side 
chute, attached to the loader, which fed the 
rock into the trough of a shaker conveyor 
feeding direct on to the main conveyor. As 
the loader worked into the rock pile, the shaker 
eonveyor was extended by bolting on 9ft long 
pan sections. 

Simple as the operation was, it failed for an 
even simpler reason—the inability to devise 
a method of fixing the shaker quickly and, at 
the same time, firmly enough to allow it to 
work. These difficulties were accentuated by 
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water at a pressure of 60 lb per square inch. 
Lighting (110V) was by floodlights and a 
bulkhead-type lamp over each driller. 

Once the crews were trained, the time for 
drilling varied from 2} hours in the sehist to 
10 hours in the very hard quartzite, although 
the shortage of skilled drillers made the initial 
training period long and troublesome. 

On various occasions while tunnel driving 
was in progress, extended tests were made 
with other types of detachable bits, and with 
hard-metal insert bits of British manufacture. 
In no case was any bit found capable of drill- 
ing the hard quartzite at a speed comparable 
with that obtained by the drifters and jackbits. 

Blasting.—The “ burn cut ” was used univer- 
sally. It was so successful in obtaining a pull 
to the maximum depth of the hole, and in 
producing a compact mauck pile at the face 
with a minimum of fly rock, that no other type 
of cut was tried. 

Two types of round were used, one of eighty- 
four holes for rock giving a good fragmentation, 
as in the case of quartzite, and the other of 
ninety-nine holes, for use in the quartzitic 
schist ; both rounds are illustrated on pag? 298. 
All holes were connected in series, being fired by 
& high-voltage discharge from a band-operated 
aoe through a specially insulated firing- 
cable. 

In the quartzite, the fragmentation of the 
rock pile was good when using 1 yin diameter 
cartridges of polar ammon gelignite, and 
one-second-interval delay detonators; but in 
the schist good fragmentation was a problem 
which was net completely solved. Trials were 
carried out.using more holes in a round, blasting- 
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driven by 60 h.p. electric motors, These 
were quiet in use and could load under ideal 
conditions at the rate of 50 tons per hour ; 
they were also capable of loading over the 
18ft width of the tunnel floor from one central 
position. Maintenance and repairs were, 
however, excessive, and on that account they 
were ultimately replaced by Eimeco loaders. 
In all fairness, it must be stated that the 
machines were several years old (though little 
used) and were not comparable with the present- 
day models. 

At the time of the changeover, both the 

tern and western headings were in progress, 
and a careful test, lasting some weeks, was 
made between the large Eimeo ‘“‘40”’ loader 
(running on 50 lb rails; 3ft.gauge track) at 
the western face and two Eimco “ 21 ’’ machines 
(running on 30 lb rails, 2ft gauge. track) work- 
ing in parallel at the eastern face. The Eimco 
**40”’ had to load from two. positions at the 
face, since the floor width was 18ft, whereas 
the two Eimco “21” machines could operate 
with complete freedom in this size of tunnel. 
Their combined output invariably proved to 
be slightly superior to that of the Eimco 
“40.” The Eimco “21” loaders were there- 
fore used in pairs at both faces, with a stand- 
by machine available at each face in case of 
breakdown. 

The transfer of empty and loaded cars.at-the 
loader is a key operation, and many loaders 
have been condemned because of the inade- 
quacy of the arrangements for disposing of 
the material once it has been leaded. In the 
case of the Clunie tunnel, the conveyors for 
disposal of spoil had the ‘‘ tail end,” or feeding 











the size of the tunnel, which precluded the usual 
method of propping the shaker from the roof, 
and by the heavy duty imposed on the shaker, 
which developed a horizontal thrust of 6 tons. 
If the slightest movement of the foundations 
occurred, the shaker would batter the founda- 
tion rather than move the rock in the pans. 

To reduce the loading on the shaker, specially 
made 3-cubic-yard capacity wagons were 
provided, running on 3ft gauge track. While 
one was being loaded by the Conway the other 
was coupled to a shaker mounted at the tail 
end. of the conveyor. These worked. well, 
giving outputs of up to 40 eubie yards per 
hour, but were cumbersome for hand-tram- 
ming. It was difficult to devise a quick-acting 
coupling with a reasonable life, and the wear 
and tear on the wheels and axles was, of course, 
heavy- 

The final amendment—and the most success- 
ful—was to make a 4-cubic-yard capacity 
shaker-trough on rollers, permanently attached 
to the shaker at the tail end of the conveyor, 
and to feed this by l-cubic-yard wagons run 
from the loaders. An output of seventy wagons 
in the hour was the maximum obtained, the 
full round of 360 wagons being loaded in just 
over six hours. 

Disposal to the Surface—A major factor in 
the decision to use conveyors was the impos- 
sibility of obtaining, within a reasonable time, 
any large-size wagons for handling rock and 
the desirability of commencing concrete lining 
before the hole-through. At the eastern end, 
these conveyors also provided a means of 
reaching the spoil site by the 1-in-3 slope shaft. 

The conveyors employed were the standard 
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colliery type, having a 26in wide belt, a belt 
speed of 280ft per minute, and a maximum 
carrying capacity of about 120 tons per hour. 
The maximum length of a conveyor unit on 
the level was 2000ft, but two units were used 
on the slope shaft on account of the grade. 
Experience showed, however, that much main- 
tenance cost would have been saved had one 
conveyor been used for the full length on this 
maximum gradient. For the final driving at 
the eastern heading, six conveyors of total 
length 8000ft were in use. The conditions 
existing in any tunnel workings lead to high 
wear and tear. In this case the quartzite dust 
and water formed a grinding paste which caused 
astonishing wear. Idler rollers on the con- 
veyors, which normally run for years, were 
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worn razor-thin to the point of collapse in 
months, and all gearboxes suffered. The 
conveyor belts had an average life of nine 
months. 

On the surface, the conveyors discharged 
into storage bins of about 150 tons capacity, 
and the disposal to tip was by locomotive- 
hauled wagons, the latter being loaded by air 
operated gates in the bin floors. 

Services in Tunnel.—Compressed air was sup- 
plied at a pressure of 100 Ib to 125 lb per squure 
inch through a 6in main with Victaulic joints, 
and water was piped through a 3in Carlton- 
jointed main. The ventilation system supplied 
up to 24,000 cubic feet of air per minute through 
a 36in main mounted on standards over the 
conveyor. The 3000V high-tension cable was 
laid on the top of the ventilation main. Light- 
ing standards, off the ventilation pipe supports, 
were spaced at intervals of 30ft and were fitted 
with 60W bulbs; the high-tension voltage 
was reduced to 110V by transformers placed 
every 250 yards. Power was supplied at 440V 
wherever required in the tunnel. All electrical 
circuits were insulated so as to reduce to the 
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minimum the possibility of stray electric 
currents. 

Railway tracks of 30 Ib rail at 2ft gauge 
were laid to provide access to the tunnel face 
and for supplying concrete aggregates and 
cement. 

In order to give the maximum space for 
concrete lining operations, only essential ser- 
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of the round broke, the big advantaye of gy, 
a cut being that the muck lay piled at the face 
providing maximum efficiency for mechanica) 
shovel loading. Essential services could also 
be allowed nearer the face and the «trilling oy 
the round was easier for inexperien ed tunng 
crews. 

It is the author’s belief that radic::| changes 
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vices to the tunnel face were provided, and these 
were grouped as far as possible. 


MULLARDOCH-FASNAKYLE-AFFRIO TUNNELS 


The illustration on page 299 shows the 
longitudinal sections of both the tunnels 
of the Mullardoch-Fasnakyle-Affric Project, 
which are being driven through a tough mica 
schist, varying from pelitic to psammitic, 
with inlayers of pegmatite of varying thickness. 

The Mullardoch-Benevean tunnel, which is 
being driven from both portals, has a 15ft 9in 
equivalent diameter, unlined, horse-shoe cross- 
section, and falls 3ft in a total length of 17,213ft 
from its intake. Owing to the topography, 
the introduction of intermediate access points 
would be prohibitive in cost. 

The Fasnakyle tunnel is 17,364ft long, about 
12,340ft of which is in the low-pressure section 
upstream of the surge-shaft (which is 45ft in 
diameter and 150ft deep); the remainder 
consists of a 341ft deep vertical shaft leading 
to the high-pressure tunnel, 4224ft in length, 
which, in turn, trifurcates into 800ft long pipe- 
tunnels, in each of which an 8ft 4in diameter 
steel pipe will finally be placed. Construction 
was expedited by the site conditions, which 
allowed two adits to be driven at strategic 
positions, the longest single drives then being 
the high-pressure tunnel and the length between 
the west and east adits, which was driven from 
the west adit only. The equivaleat diameter 
of the Fasnakyle tunnel is 14ft 6in throughout 
(after lining with 1 : 4 concrete), the minimum 
thicknesses to flats being 5in in the low-pressure 
section and 10in in the high-pressure section. 

A drilling round, 10ft 6in in depth, yielding 
an average advance of 9ft 6in, was adopted 
throughout in the high-pressure tunnel, to 
conform with the desired requirement of a 
complete cycle in the 10$-hour shift, drilling 
being carried out with eight 3}in diameter 
bore. power-fed drifters mounted on a drilling 
carriage on an 8ft gauge track. A bit, of 
Rockwell hardness No. 64, penetrated 2ft 6in 
before being discarded or resharpened, thus 
requiring four changes of steel per hole, begin- 
ning with 3ft starters and 2in diameter bits. 

It was found that fifty-three holes per round 
were required in a five-hole burn or shatter- 
cut pattern, with the cut-holes driven parallel 
to one another and spaced at not more than 
5in centres. Two of these cut-holes were left 
uncharged, and a void, approximately 20in in 
diameter, first resulted ; into this the remainder 


in tunnelling equipment will occur in the near 
future, in view of the vast amount of experi- 
ment in hand at present. Greater drilling 
speeds and lower unit costs are being demanded 
and further development of two of the existing 
systems may satisfy these requirements. One 
of these systems -uses a self-propelled drilling 
carriage, mounting 3}in bore drifters with 
extra-long slides on power-operated arms, and 
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employs normal steels and detachable bits. 
The other uses light high-rotary-speed jack- 
hammers, each mounted on a pneumatically 
extending leg, and employs speciul steels 
and tungsten-carbide bits. Both systems 
require only one operator per drilling unit, 
and reduce steel changes per hole to the mini- 
mum. Correspondingly, mucking-efficiency will 
be increased by using self-propelled cars, whose 
individual! capacity will be 4/1) to 4/29 of the 
muck-volume produced per round; a loader 
capable of filling such cars will be a necessary 
adjunct. 

This visualises a greater capital outlay by 
the contractor and would be economical only 
for large projects and continuity of work. 
Present-day trends, however, are in this direc- 
tion, though no corresponding scheme for the 
education of labour forces exists to allow proper 
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usage and maintenance of such large-scale’ and 
expensive equipment, 

Funnel -Lining Equipment and Practice.— 
qwo schemes of tunnel-lining operations, 
bought into use on completion of driving and 
differing only in details, are being employed, 
ne applicable to the low-pressure section, 
yhere the side-walls and roof are being placed 
fret, and the other to the high-pressure section, 
where invert-concrete forms the first stage of 
operations. 

The low-pressure tunnel lining is carried out 
by an 85ft long steel travelling-shutter, which 
is proceeding eastwards from the intake portal 
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pipe, which is inserted over the crown of the 
shutter and allowed to take up its natural 
slope; it is also lightly vibrated to cause flow 
off the crown, and punned through hatches in 
the side-walls until the shutter is full. The 
mixer and placer are moved back in stages as 
concreting proceeds, the mouth of the delivery 
pipe being kept clear of the placed concrete. 
The pneumatic placer is easily capable of 
coping with the 14in maximum-size aggregate 
in the 1 : 4 concrete, but some slight difficulty 
in placing is being experienced since the mini- 
mum clearance of the rock to the shutter is 
only 2in to points and din to flats, except at 
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to the east-adit junction, and then westwards 
from the surge shaft to the final junction to 
complete the works. Concrete material is first 
being led in through the west adit and later 
through the east adit, all material being 
batched midway between the east and west 
adit portals. At that point, a crusher plant, 
dealing with suitable psammatic schist tunnel 
spoil, is situated and caters for aggregate require- 
ments of the Benevean dam, the road diver- 
sion, and the low-pressure section of the Fas- 
nakyle tunnel; sand fcr all these works is 
being obtained from Fasnakyle. 

The lining operations for this section are 
being done in three stages, which are pro- 
ceeding simultaneously, utilising the several 
entrances as fully as possible. Stage 1 consists 
of cleaning the invert by hand and laying a 
tough skin of concrete on which the shutter 
sleepers are laid; in the second stage the 
roof and side-walls are lined with concrete. 
Lastly, the finished invert is placed. 

For the roof and side-wall concrete, the 
mixed aggregate, complete with loose cement, 
8 run into the tunnel and tipped on to a 
conveyor feeding a l-cubic-yard electrically 
driven mixer, which discharges directly into a 
Pneumatic concrete-placer. The concrete is 
then “shot” through a 6in diameter steel 





the crown, where a slight rise has been made 
for the 6in diameter placer-pipe. 

Experience has shown that the 1-cubic-yard 
pneumatic placer requires approximately 1000 
cubic feet of air per minute at 100 lb per square 
inch, and that it is capable of placing up to 
30 cubic yards of concrete per hour. So far, 
this rate has only been attained over short 
periods, owing to the inexperience of crews, 
Lut in the author’s opinion the placer is ideal 
for this class of work, especially in ensuring 
that there are no voids between the rock and 
the concrete, as evidenced by cores already 
taken. It may also possess the unproven 
advantage of giving a very dense concrete, 
owing to its action of “‘ shooting ” the concrete 
and to the fact that the compressed air evapo- 
rates any surplus water. This evaporation 
effect is quite noticeable and a concrete of 
medium consistency at the placer gives best 
results; a mix which is too wet allows the 
compressed air to blow through without dis- 
charging the concrete, whilst too dry a mix 
causes blockages. 

A pneumatic placer is also scheduled for 
use in the high-pressure drive. The stages in 
concrete lining are enumerated below. 

(1) The sides are cleaned by hand and curb 
walls are placed, working upstream from the 
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trifurcation point ; simultaneous cleaning and 
concreting is thus possible. 

(2) The central portion of the invert is 
cleaned and concreted to 34 degrees each side 
of the vertical centre-line, working down- 
stream from the high-pressure shaft. This work 
is being carried out in steps of 150ft, utilising a 
movable bridge of the same length, carrying 
double track, for placing the concrete. A 
5ft long drag-screed running on the side-forms 
shapes the concrete surface, which is then 
finally floated. 

(3) On completion of (2) a 60ft long steel 
travelling-shutter is erected for the side-walls 
and roof, and concreting proceeds downstream 
from the high-pressure shaft. The 1 cubic yard 
capacity pneumatic placer is set in the bridge 
used for the previous operations, thus providing 
double track close to the placer. Communi- 
cation between the batching plant, mixing 
plant, and placer is provided by field tele- 
phones. 

(4) Grout holes are drilled and grouted as 
specified. 

All concrete for the high-pressure section is 
being mixed outside the tunnel, the aggregates 
being volume-batched and the cement added 
in bag units. No difficulty regarding the use of 
ljin maximum-size aggregate is anticipated 
since the rock clearance line is 10in from the 
finished lining. 

This work is now proceeding, together with 
the placing and welding of the 8ft 4in diameter 
steel pipes in the pipe tunnels, the concrete 
stuffing being placed by a 4in pump situated 
first at the trifurcation point and later at the 
portals. 

Concrete lining of the high-pressure and 
surge shafts is also scheduled to begin shortly, 
using a 4ft high shutter for the surge shaft, 
five climb-over shutters, each 2ft 6in high, and 
a two-deck suspended scaffold for the high- 
pressure shaft. The concrete will be batched 
at the low-pressure tunnel plant, mixed at the 
foot of the surge shaft, and hoisted and lowered 
as required. 
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British Standards Institution 

AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


RECIPROCATING INTERNAL COMBUSTION 
ENGINES FOR MARINE AUXILIARY 
AND LAND SERVICE 

No. 649: 1949. The opportunity has been taken 
of rewriting the whole of B.S. 649, thereby blending 
the amendments which have been made from time 
to time since 1935. It will be noted that the title 
defines it as covering engines of the reciprocating 
type to distinguish it from internal combustion 
turbines,. This edition emphasises the fact that the 
specification covers marine auxiliary engines for 
use on board ship, and includes comprehensive 
statements on the derating of diesel engines under 
various conditions of operation. These statements 
are made explicit by full examples. The Appendix 
contains details of the information which should form 
an essential part of any inquiry for diesel engines, 
so as to ensure that the supplier is adequately 
advised as to the duty to be performed. Price 2s. 





RATING AND TESTING OF OPEN-TYPE 
CONDENSING UNITS FOR REFRIGERATION 

No. 1586: 1949. The methods of rating and 
testing laid down in this standard are limited in 
their application to the units covered in B.S. 
1608 : 1949, ‘‘ Electrically-Driven Open-Type Con- 
densing Units for Refrigeration,” which use di- 
chlorodifluoromethane (CC1,F,), methyl chloride 
(CH,Cl) or sulphur dioxide (SO,) as refrigerants. 
Conditions covering nine groups of application are 
included for the purposes of rating. As available 
test plant may vary, six different methods of test- 
ing are included. Price 3s. 


HAND HAMMERS 

No. 876: 1949. This standard has been revised 
and two previously published amendments have 
been incorporated. The phosphorus and sulphur 
contents of the steel in Clause 4 have been raised 
from 0:05 to 0:06 per cent. Clause 5 has been 
substantially amended. The drawing of the standard 
oval eye now includes the proportions of the central 
waist previously undefined. Minor amendments 
have also been made to certain other clauses, figures 
and dimensions. Price 3s. 6d. 
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THE KING’S SPEECH 

THE King’s speech delivered at the opening 
of Parliament last Monday and summarised 
in a Journal note in this issue, contained, as 
expected, no promisé of controversial legisla- 
tion. Even the sentence that reads “ should 
other measures prove in their view to be 
immediately necessary for the maintenance 
of full employment and the national well- 
being My Ministers will not hesitate to submit 
them to Parliament, even though they may 
seem likely to prove contentious” ean be 
taken rather as a spirited statement than a 
clear-cut intention. For were any really 
contentious issue to arise within the next 
few months it is difficult to see how a renewed 
appeal to the country could be avoided. 
Nationalisation was not mentioned in ‘the 
Speech save only in an ambiguous reference 
to the taking of “ preparatory steps... . with 
a view to the introduction of legislation as 
soon as circumstances permit” for the 
improvement of water supplies, “ particularly 
in rural areas.” Apart from a referétice to 
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the provision of a uniform code for regulating 
the breaking up of streets by public utility 
undertakings, only one other paragraph 
had any direct bearing upon the affairs of 
engineers. It was that which informed 
Members of Parliament that they would be 
asked “ to approve legislation giving further 
encouragement to the transfer of industrial 
undertakings to development areas.’’ Com- 
ment is worthless until the details of the 
proposed measure are known. 

Man is a perversely optimistic animal. 
When he can find no better reason he will 
fasten upon some significant date or unusual 
happening to shuffle off memories of past 
disappointments in order to look towards 
a more hopeful future. So it is when one 
year ends and another begins. So, too, is it 
when an old House of Commons, having 
run its course, is dissolved and a new one 
meets for a first time. We knew by experi- 
ence the customary lines of debate in the 
old House and what to expect by way of 
reaction from the Government’s Ministers 
But about the new all is uncertain. What 
sanguine hopes may seem justified by that 
uncertainty ! But in fact, of course, though 
Governments come and Governments go, 
though older men retire and younger men 
rise to take their places, the actions of 
our rulers, whether of this party or of that, 
are to a very large extent dictated by 
surrounding circumstance and the unplanned 
course of events. The new House, with its 
close balance of party strength, is certainly 
very different from the old one. We may 
justly expect debate to run on different lines 
and to find Ministers more amenable than 
heretofore to Opposition criticism. But a 
change in the House has made no change in 
surrounding circumstances. The new House 
has, in fact, to face precisely the same 
problems as the old one. The lack of a 
working majority has forced the Socialists 
to drop contentious legislation of the extreme 
kind. There is to be no further nationalisa- 
tion of industry during the present session. 
Only upon water supply are hesitant steps 
in that direction to be tried. Mr. Attlee 
did, indeed, firmly state in the Debate 
that the Iron and Steel Act was on the 
Statute Book and that it was the Govern- 
ment’s purpose “‘ to give effect to Acts passed 
by Parliament.’’ But the facts that the first 
steps towards the nationalisation of the iron 
and steel industry (by making appointments 
to its Corporation) cannot be taken until 
October ist, that no eminent man is likely 
to agree to serve upon it under present 
circumstances and that upon that issue the 
Opposition could, if need be, probably bring 
the Government down, relieve fears of 
immediate action. For this relief from 
contention we believe this country will give 
much thanks. For it needs a period of rest 
in which toe digest the spate of Socialistic 
mreasures that it has experienced in the last 
five years. But—it is one of the grounds for 
criticism of the late Government—many of 
those Socialistic measures lay without the 
main stream of events vitally affecting the 


prosperity of this country. There is still to 


be continued in the presetit Parliament 
consideration of actions bearing upon this 
country’s battle for economic recovery. The 
situation is, therefore, neither more nor less 
hopeful than it was during the lifetime of the 
old Parliament. The success or failure of the 
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devaluation policy still remains to be 
revealed ; the sterling area is stil] _ heavily 
in deficit on its dollar account; and British 
standards of living are still maintained jy 
part through the generosity of the Ainerican 
people. 

The way to economic salvation lies through 
enhanced productivity. That is a point that 
has been so much and so often inipresged 
upon the people of this country that it has 
become a truism. But with competition 
growing abroad enhanced productivity alone 
is not enough. It must be accompa tied by 
reductions in price. That is a pro lem to 
the solution of which engineers mus‘ largely 
contribute through devising new w-achines 
and new methods. But it is not they alone 
who can solve it. For at this moment there 
is the threat that costs beyond the control of 
engineers may rise more rapidly than engi- 
neers can introduce economies. Transport 
charges are likely to go up. Imported raw 
materials, following upon devaluation, are 
already costing more. Above all, the wage. 
freeze policy advocated to its constituent 
unions by the T.U.C. General Council has 
not been accepted by large and important 
sections of its membership. It should be the 
task of the Government now, aided by 
Opposition counsel rather than hindered by 
Opposition criticism, to find the means of 
restraining the upward movements of costs 
and prices, to encourage by improved 
incentives the development of more efficient 
and more highly productive methods of 
manufacture, and to refrain from actions 
that have no bearing upon those ends. Not 
until the increased productivity that engi- 
neers can bring about has done its work and 
placed Britain’s economy on a sure and 
independent footing will there be a real 
excuse for advocating safely further 
experiments in socialisation. 


EDUCATION OF NAVAL OFFICERS 


Suyce the beginning of this century, 
when the sailing ship disappeared from H.M. 
Navy, there has been much controversy 
on the degree of technical knowledge the 
officer who fights the ship should possess 
of the material he requires to use. ‘This 
controversy is a reopening of an old question 
which was not settled until the revolution 
of 1688, when the sea service was finally 
separated from the Army. From then 
onwards the naval officer was trained to 
regard the mastery of naval warfare— 
strategy, tactics and the fighting of his 
ship—es his chief preoccupation. And 
if the results were not altogether happy 
during the succeeding fifty or sixty years— 
for the naval officer of those times, bred 
to the sea as he was, tended to discharge 
the military side of his duty in blind obedience 
to rules of thumb—Anson, Hawke, St 
Vincent and Nelson were soon to prove the 
soundness of a system of training which has 
continned, except for a brief interlude 
before the 1914/18 war, up to the present 
day. This subject was further discussed 
recently at the Royal United Service Insti- 
tution, when Vice-Admiral Sir Denys Ford, 
who retired this week from the ‘post of 
Engineer-in-Chief, gave an instructive talk 
on “The Technical Training of the Naval 
Officer of To-day.” He summed up the 
position as it exists to-day as a return to the 
pre-1688 ‘era, when the fighting was con- 
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ducted by an (Army) officer, who knew little 
about te material he was using. Under the 
gelborne-Fisher scheme, introduced in 1902, 
naval officers had common entry, training 
and prospects, apart from most of their 
jieutenant’s time, when they served as 
specialists in a particular branch, engineer- 
ing, navigation, gunnery, &c. That scheme 
has been abandoned, Sir Denys suggested, 
without putting anything in its place. The 
two branches, executive and engineering, 
now separate at the midshipman level, 
after cadet’s time in a training cruiser, and 
the executive’s training, thenceforth, in 
scientific subjects, particularly the mecha- 
nical sciences has been reduced to a mini- 
mum. The executive’s instruction in engineer- 
ing now amounts only to some three weeks 
as a cadet and one month as a midshipman, 
apart from about nine weeks’ instruction 
while doing sub-lieutenants’ courses at 
Greenwich Naval College, in mathematics, 
applied mechanics, physics, electrical engi- 
neering, chemistry and metallurgy. The 
result, Sir Denys pointed out, is to create 
a sharp division in the Navy between the 
“user”? and the “maintainer” and he 
further suggests that contact between the 
fighting service and the industrial and 
educational life of the nation, upon which 
naval warfare increasingly depends, is pas- 
sing into the hands of the technical branches 
alone instead of to the Navy as a whole. 
The point of the case argued by Sir Denys 
is somewhat different, it will be seen, from 
that which at one time tended to bedevil 
relations between engineer and executive 
officers, the demand of engineer officers 
that they should be considered equally 
with others for posts in command of ships. 
We doubt, to-day, whether many Naval 
officers who have specialised wholly in the 
engineering side would consider that their 
accomplishments fit them for ‘‘ deck ’’ com- 
mand. The real point at issue is as to whether 
executive officers can satisfactorily “‘ use ” 
their ships if they have only a very rudi- 
mentary acquaintance with technical factors. 
For can @ man without technical knowledge 
satisfactorily allow for the influence of 
technical factors on strategy and tactics or 
make a correct judgment when the specialists 
advising him, having a more limited out- 
look, are at loggerheads? Can he choose 
wisely amongst the many alternatives that 
specialist branches can offer in the design 
of that great compromise between many 
conflicting factors that is a warship and 
its equipment * Can he gain and hold the 
respect of men on the technical side and 
maintain a sympathetic understanding of 
their views ; can he, in short, in the fullest 
sense of that word, command his ship unless 
he is himself technically trained ? Further, 
if the technical branches of the Navy are 
to be segregated from the executive branch, 
will there be sufficient incentive to draw 
the best-equipped young men into the tech- 
nical side, to enter a service, in fact, in which 
ultimate direction must lie in the hands of 
men not technically trained and not, there- 
fore, in sympathy with the aspirations of 
the technical branches? The question 


raised by Sir Denys is not whether engineers 
as such should be able to aspire to execu- 
tive positions. What is being suggested 
is that those men who do reach executive 
positions should have had a fundamental 
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education in science and engineering in 
common with the engineering branches and 
that they should have specialised at a later 
stage in matters of peculiar significance to 
the deck officer, just as engineers themselves 
experience specialist courses after funda- 
mental training is complete. That is a 
logical outcome of the Selborne-Fisher 
scheme and if it were adopted it would be 
similar to the system in use in the US. 
Navy. Nor despite criticism here that 
U.S. Naval officers tend to be over-much 
concerned with material questions and not 
sufficiently interested in the higher direction 
of war does any such weakness seem to have 
been in great evidence during the war. 
For once the damage inflicted at Pearl 
Harbour had been overcome, the US. 
Navy was remarkably and consistently 
successful in the Pacific. We do not suppose 
that it can be held that a scientific and 
technical education unfits a man for an 
executive position. For were there any 
truth in that suggestion how could the 
critic account for the success of so many 
engineers who have risen to control great 
businesses, or who have carried out great 
civil engineering projects involving the 
administration of hundreds of men under 
conditions of discipline far less strict than 
those which rule in the Navy? Least of 
all can any such suggestion carry weight in 
the Navy, in which every young officer gains 
from an early stage much experience of 
human nature. 

A strong case, it is clear, ean be made 
for the extension rather than for the aban- 
donment of the Selborne-Fisher scheme. 
Obviously therefore the Admiralty must feel 
the oase upon the other side to be also a 
strong one. It is based mainly, no doubt, 
upon the experience of executive officers 
during the war. It is argued that naval 
commanders, even in the days of sail, were 
never able to maintain full knowledge of 
all work such as, for instance, sail-making 
and carpentering that was carried out on 
board and that war experience has actually 
shown how impossible it is for them to do so 
when the number of complex technical de- 
vices fitted in warships is as large as it is to- 
day. Moreover it is claimed that training in 
strategy, tactics, seamanship and other qua- 
lities necessary to the executive officer, will 
suffer if a long technical training is at- 
tempted. Yet engineers outside the Navy 
as well as those within, are unlikely, we 
think, to regard those arguments as so 
cogent as to make necessary an apparently 
retrogressive departure from a salutary 
and hitherto successful tradition. It 
may be that there are other arguments, 
peculiarly weighty, of which we are unaware, 
that are influencing the Admiralty. Certainly 
the present reaction against the technical 
training of executive officers seems likely to 
continue. But, unless those arguments are 
remarkably strong, engineers, we think, will 
continue to feel that the operation of a Navy 
is necessarily so heavily influenced by 
engineering considerations that only ex- 
ecutive officers with a fundamental technical 
training will be able to make the best use 
of it. With typical transatlantic over- 
statement, the Americans claim to regard 
a Naval task as just another engineering 
operation. But is there not a great deal more 
than a grain of truth in that exaggeration ¢ 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our ) 





BUSES WITH UNDERFLOOR ENGINES 


Sim,—Your issue of January 27, 1950, con- 
tains a description of the new Leyland/MCW 
** Olympic ” bus, in which the chassis and body 
are constructed as an integral unit. 

Some time during the years 1924-27 a paper 
on automobile bodywork was read before the 
Glasgow section of the Institution of Automo- 
bile Engineers. In the course of the paper the 
author referred to the ‘‘ working ” of bodywork, 
with the consequent development of squeaks 
and rattles, due to the torsional flexure of the 
chassis, when traversing uneven surfaces. 

In a written contribution to the discussion I 
suggested that the obvious solution was to 
dispense with the chassis frame as such and 
utilise the bodywork to provide a deep box- 
section girder, in which the engine would be 
installed, and to which the axle suspensions 
would be directly attached. 

My remarks were supplemented by two out- 
line sketches, one for a car body and one for 
the body of a single-deck bus. In principle 
the latter was identical, with the body, illus- 
trated so clearly in the middle of page 115, 
except that it was based on the then orthodox 
forward position of the engine. 

Not being associated with the design or pro- 
duction of motor vehicles I had no opportunity 
to put my ideas into practice and it is therefore 
gratifying to find at last this demonstration 
of their soundness and to have the merits of 
the design acknowledged after a lapse of 
twenty-five years. One is tempted to ask, 
however, what were the obstacles to producing 
it long ago, particularly as I infer that some 
other country has already stolen the lead. 

W. Lennox Coats 
B.Se., A.M.I.Mech.E. 
Surrey, February 24th. 


DRAWING AN APPROXIMATION TO AN 
ELLIPSE 


Str,—I have been interested to see the 
methods for drawing an ellipse, expounded by 
Mr. Chaplin and Mr. Marston, in your columns. 

Our drawing office uses the following method 
(brought to my notice by one of our Chinese 
draughtsmen), which is forwarded to you in 
case it should be of interest, as it gives much the 
same result as is obtained by the other methods, 
but involves only the use of standard set- 
squares and compasses. 

AOC, BOD are major and minor axis, 
respectively. 

(1) At A erect AL so that angle OAL=60 
degrees. 

(2) At B erect BL so that angle OBL=75 
degrees. 

(3) Through L draw LMN so that angle 
LMA=60 degrees, intersecting AO in M, OD 
produced in WN. 

(4) Then M is the centre for scribing the arc 
AL and N is the centre for seribing the arc BL. 

J. A. CHIPPINDALE 
M.I1.C.E., M.1.R.A. 

Singapore, March 2nd. 

[This correspondence is now closed,—Ep., 
Tue Ej 
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Cotp GaLVANisinc.—A coating material known 
as “ Glopane,” which can be brushed or sprayed 
for cold galvanising iron or steel, has been intro- 
duced by Clear Glass Products, Ltd. 16-18, 
Malvern Road, Southampton. When this material 
is to be used the surface of the metal needs only 
to be cleaned of loose séale and wiped free from 
oil, as the preparation of a ehemically clean sur- 
face is not necessary. ‘‘Glepane” coatings are 
electrically conducting and protect steel surfaces 
electro-chemically when the underlying metal is 
exposed at scratches or flaws. 
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Locomotive Practice and Performance in the 
Twentieth Century. By Crom J. ALLEN. 
Cambridge: W. Heffer and Sons, Ltd. 
Price 21s. 

THE regular feature “ British Locomotive 

Practice and Performance ” has been a major 

attraction of our contemporary, The Railway 

Magazine, since that feature was inaugurated 

forty-eight years ago by the late Charles 

Rous-Marten. Since 1911 it has been con- 

ducted without intermission by the author 

of the book now under review. He has 
brought to a fine art the practice of recording 
the running speeds of trains, though his 
references to the “timing” of trains may 
cause some confusion among locomotive 
men to whom “ timing a train’ means the 
observance of booked time. No journalist 
with thirty-nine years of continuous con- 

tributing to his credit could fail to become a 

public figure. Mr. Allen’s following is world 

wide. Many men now in middle age will 
recall their boyish affection for The Railway 

Magazine, and even before they were old 

enough to appreciate the significance of the 

runs described therein “ British Locomotive 

Practice and Performance ” was the centre- 

piece of each issue, where the fine photo- 

graphs of British trains in motion were to be 
found. And as with age enthusiasm and 
understanding grew, so did partisanship ; 
as liking for one railway and its locomotives 
ripened, no less so did loathing for another ! 

Mr. Allen’s book revives many such 
memories. For the most part he maintains 

a solid fagade of impartiality ; but there are 

slits in the fortifications through which escape 

sudden shafts of his own enthusiasms. And 
why not? For all its comprehensive title 
this book is very much a personal record. 

Some of his long-faithful readers might have 

wished it to be still more so; but in the 

“ performance ” section of the book there is 

certainly a feast for the “ fans,”” enough to 

re-kindle many old fires. Adherents of one 
line will be delighted to find their favourite 

well represented, while the hated U.V. and W. 

and the much derided X. and Y.Z. are both 

conspicuous by their absence. Seriously, 
though, we must be pardoned for doubting 
if “‘ all the most notable runs of the present 
century of which details are available,” as 
the author claims in his Preface, are included 
in this one book. Before proceeding to the 
runs, however, Mr. Allen felt that some 
introduction was necessary. “In order that 
this volume may serve as a handbook 
to the whole subject of locomotive practice 
and performance,” he writes, “I have taken 
the opportunity to include a simple explana- 
tion of locomotive design, in order that the 
technical terms so often used in describing 
locomotive runs may be better understood 
by readers who have no more than an 
elementary acquaintance with these matters. 

Locomotive construction, maintenance, test- 

ing and handling are covered in this survey.” 

Here, again, Mr. Allen gives us very full 

measure, running, indeed, to one-third of 

the entire book. Engineers will be inclined 
to skip this section, however, as the treat- 
ment is very light and not always satisfying. 

This book will be treasured by the many 
for whom “ British Locomotive Practice and 

Performance ”’ was at one time, and perhaps 

still is, an institution in their lives. In this 

company will be found some who hold 
responsible positions in the railway world of 
to-day, and who still “ time the trains ”—Mr. 

Allen’s form of timing, that is. The book is 

beautifully produced and lavishly illustrated, 


though some of the photographs seem to 
have been chosen for their spectacular nature 
rather than as illustrating good locomotive 
working ; the sight of a British “‘ Pacific ” 
belching an appalling cloud of black smoke 
was not a happy choice for a frontispiece. 
But here, again, is spice for the partisans 
as much as in Mr. Allen’s general statements 
that all nineteenth century engines (which 
would include those of Dean and Stroudley, 
and the South-Westerns of William Adams) 
were inveterate fire-throwers, and that there 
was no performance worth the name on the 
London and North-Western until Whale had 
succeeded Webb. The present generation 
may argue the merits or demerits of the 
Bulleid ‘‘ Pacifics,” while their fathers take 
sides once more in the great “‘ ‘ Castle ’ versus 
Gresley ‘Pacific’”’ controversy of 1925, 
and their grandfathers re-live the racing 
days of 1895. And all will join in thanking 
the powers that be for Cecil J. Allen, and for 
the founder. of this particular cult, Charles 
Rous-Marten. 





SHORT NOTICES 

Engineering Materials and Processes. By 
L. H. Hancock, A.M.I.Mech.E. London: 
Sir Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, W.C.2. Price 15s.—This is 
the latest book in the National Certificate series 
published by Sir Isaac Pitman and Sons, Ltd., 
and is mainly intended for students in third- 
year course in mechanical engineering. The 
book is laid out in five main sections, dealing 
with materials; machine tools; processes 
requiring heat; testing of materials, and jig 
and tool design. The subject matter is pre- 
sented in a clear, concise way which, whilst 
holding the interest of the student reader, 
explains the preparation and background of the 
materials and processes used in the mechanical 
engineering side of industry. 





Simplified Design of Structural Timber. By 
H. Parker. London : Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 19s. 6d.— 
This volume, which was originally published in 
America, is the fifth in a series of elementary 
books relating to the design of structural mem- 
bers in buildings. It is assumed that the users 
of the book have had no previous training, and 
the use of advanced mathematics has been 
avoided. A major portion of the book is 
devoted to the solution of practical problems 
and numerous tables have been included. The 
first chapter describes the characteristics and 
classification of wood, and subsequent chapters 
define and explain the fundamental terms and 
ideas involved in the calculations of design, 
and state the various basic formule. There 
are then chapters on the design of various 
timber members, such as beams, columns and 
purlins; more complicated units such as 
timber trusses and flitched beams are also 
discussed, and there are chapters on bolted 
joints and timber connectors. 





The Practical Application of Acoustic Prin- 
ciples. By D. J. W. Cullum. London: E. and 
F. N. Spon, Ltd., 15, Bedford Street, Strand, 
W.C.2. Price 16s.—This book provides, in a 
concise form, useful information relating to 
architectural acoustics and soundproofing in 
buildings. It is written primarily for the person 
who is unversed in the technical aspect, but 
who is interested in the general application of 
the technique. Important constructional 
features have been selected for analysis and 
common acoustic faults are pointed out, as 
well as features which have given satisfaction. 
Mathematical treatment has been kept to a 
minimum, and is mainly confined to four 
chapters. The introductory chapter explains 
the nature of noise, and the two concluding 
chapters contain remarks on the legal aspect 
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of the problem, and its application to industria} 
welfare and economy. 
aE LE 


Lloyd’s Register of Shipping 
Revised Rules 


_ Luoyp’s Recister has recently published 
its Revised Rules for Petroleum Tankers and 
for Pumping and Piping. The new rules for 
tankers are of special significance in tliat not 
only are they of great technical importance 
but they are the first unified rules for hi:!| con. 
struction issued by Lloyd’s since the univn with 
the British Corporation Register. The firs, 
rules for oil tankers were published in 1{)9 and 
were revised in 1925. The earliest rules related 
to the transversely framed ship which was the 
type of construction employed at thai time 
while those which followed applied to the 
longitudinal or Isherwood system. Important 
advances in both design and construction have 
been made since those days. The tanker with 
two longitudinal bulkheads has practically 
replaced the older design incorporating a centre 
line bulkhead combined with summer tanks, 
The framing system in present use has tended 
to become standard in two forms: the com. 
pletely longitudinally framed system amd the 
combined system having longitudinally framed 
bottom and deck with vertical side frames. The 
revised rules are based on the practice and 
experience with tankers of these types. Welding 
has been increasingly used in the building of 
tankers and the new rules refer basically to 
this form of construction, although require. 
ments for riveted construction are also viven, 
The method used for tabulating scantlings is 
similar to that which has been used in the 
revised Cargo Ship Rules published a year ago ; 
the familiar ‘‘ Lloyd’s Numerals” have been 
replaced by the principal dimensions of the 
ship and the draught as parameters. Experi- 
ence gained with this system in the use of the 
Cargo Ship Rules has confirmed that the method 
is reliable and simple in operation. Certain 
increases have been made in the scantlings of 
bulkhead plating and other parts of the internal 
structure, in order to avoid the necessity of 
carrying out repairs at too early a stage in the 
life of the ship. These repairs are the result 
of the severe corrosion suffered by tankers 
engaged in certain trades. The application of 
the rules, which refer to ships 240ft to 620ft in 
length, should increase the structural efficiency 
and durability of tankers. In preparing the 
revision the results of experimental investiga- 
tions into the strength of oil tankers have been 
kept in view, and Lloyd’s has been assisted by 
technical experts from shipbuilders at home 
and abroad. An edition in metric units is 
in course of preparation. 

In the early days of wood and iron ships, 
manually operated deck pumps were the prin- 
cipal means of clearing any accumulation of 
water in the holds from the bilges, and it was 
permissible to fit bulkhead sluice valves to 
allow water to drain to the engine-room pumps. 
The increasing size of ships and the use of water 
ballast made necessary the fitting of bilge and 
ballast pipe-lines connected to suitable power 
pumps. The piping arrangements have steadily 
become more complex, as new systems have had 
to be provided for such services as oil fuel, 
cargo, oil, fresh water for drinking, washing and 
boiler feed, steam, compressed air, cooling water 
and lubricating oil systems. The rules for 
pumping and piping arrangements have been 
added to and modified from time to time to 
meet the requirements of the new develop- 
ments. These additions were widely distributed 
throughout the various sections of the rules, 
and it was decided that the various rules relating 
to pumping and piping should be embodied in 
one section in paragraph form for easy reference, 
and that the new rules should include modifica- 
tions suggested by experience and the latest 
practice in machinery installations. These new 
rules now include amended requirements for 
the bilge drainage of machinery spaces, 
minimum thicknesses for air, overflow and 
sounding pipes, increased precautions against 
fire in oil fuel burning installations, and 4 
revision of rules for steel pipes to meet modern 
conditions of temperature and pressure. 
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The Industrial Application of Atomic 
Energy’ 


By M. L. OLIPHANT, F.R.S.+ 


[X the early days of public knowledge of 
atumic energy much was said and written 
about the, great value of the radioactive by- 
products in medicine, agriculture, chemistry 
and other branches of scientific investigation. 
The advances in our knowledge of natural 
processes which can be gained in this way are 
very real, and scientists all over the world are 
using the materials made available through 
the American and British atomic energy 
projects. However, the total amount of 
radioactive material required to satisfy all 
needs is so trivial in relation to what can be 
produced that it can provide no economic 
justification for the development of atomic 
energy. All the radioactive materials needed 
could be _ aes at a very small fraction of 
the cost by means of cyclotrons and other 
tools of nuclear physics, while their use in 
research was widespread and growing long 
before they were made available from atomic 
energy reactors. 


INDUSTRIAL POWER 


The most obvious and the most important 
application of atomic energy which we can 
envisage at the moment is the production of 
industrial power. The tactical or strategic 
applications of atomic energy in warfare, 
some of which have received attention in the 
Press, form no part of this lecture, for they 
are anything but economic and represent 
merely a diversion of effort from development 
of greater and more permanent human value. 
Accordingly, I shall not discuss such special 
problems as the use of atomic energy for the 
propulsion of submarines or for the accelera- 
tion away from the earth of the so-called 
“ space-ships ’’ with which some enthusiasts 
propose to develop luxury holiday traffic 
between the planets. I propose to confine 
myself to the possibility of generating, in 
large fixed reactors, industrial power which 
is distributed as electrical energy. 

[ want to emphasise that the users of 
industrial power in factory, office or home 
will notice no difference whatever from their 
present use of electricity derived from water 
power or coal. Atomic energy reactors will 
merely replace the furnaces of power stations 
burning coal. The most noticeable difference 
at the generating station will be the absence 
of coal dumps, coal-handling equipment, coal 
wagons or barges, ash disposal systems and 
smoking chimneys. The boilers and steam 
turbines, the electric generators and other 
equipment will remain, though the boilers 
and turbines might later be replaced by heat 
exchangers and gas turbines. Thus the 
successful application of atomic energy will 
pass almost unnoticed by most people except 
that there may be fewer interruptions of 
supply, restrictions on the use of electricity 
may be replaced by a positive urge to use it, 
and electric clocks will really tell the time. 

It seems to me that all industrial power 
should be distributed as electrical energy, 
except for some special purposes where gas 
is essential, and that there is no excuse what- 
ever for the use of solid fuel in the home. 
The average efficiency of domestic appliances 
burning coal does not approach the overall 
efficiency of generation and distribution of 
electric power, and there are important 

* Trueman Wood Lecture, Royal Society of Arte, 
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reasons why efficiency should not be the only 
criterion of choice. Anyone who has con- 
sidered the dirt and grime created by the 
distribution of coal and its use in the home, 
the domestic drudgery it causes and the fog 
which it brings in winter, must agree that 
from the viewpoint of the housewife without 
domestic help the all-electric house is essen- 
tial, if she is to share the forty-hour week of 
her husband. Those who advocate the use 
of solid fuel in central heating systems or in 
open fires are either well supplied with 
domestic servants or oblivious to the ele- 
mentary rights of womenfolk. 

The cost of coal for the generation of elec- 
tricity is only part of the cost of electric 
power. Where industrial power costs one 
penny for a kilowatt-hour, the coal will cost 
about one-third of a penny and the cost of 
generation and distribution will account for 
the other two-thirds. If the coal were free 
the cost of electric power would be reduced 
by less than 30 per cent. Distribution costs 
fall rapidly as the average load on a system 
increases. That is why electricity is cheaper 
in towns than it is in the country. Thus, the 
complete electrification of the country and 
the abolition of domestic heating by solid 
fuel would so increase the load factor on the 
distribution system that the cost of electricity 
would fall. If atomic fuel proves cheaper 
than coal, and we will see that this may well 
be the case, the price of electricity would be 
appreciably reduced still further. 


Wuat is Atomic EnEereay ? 


The name “atomic energy” is a mis- 
nomer. The energy obtained from burning 
coal or other fuel is more properly called 
atomic energy, since it arises from the com- 
bination of the atoms of carbon and hydrogen 
in the fuel with atoms of oxygen in the air. 
This chemical energy results from the hooking 
together of atoms of carbon or hydrogen and 
atoms of oxygen,to produce carbon dioxide 
or water. The “ hooks,” or chemical bonds, 
arise from the interaction of the outermost 
electrons (negative charges of electricity), 
which form the relatively soft and tenuous 
“‘ skin” of the atoms. The energy set free 
when coal is burnt is considerable, 1 Ib of coal 
liberating 3-4kWh of heat, which, by the 
use of steam turbines in an electrical generat- 
ing station, will produce about 1kWh of elec- 
tricity, ie. 14 h.p. for an hour. Approxi- 
mately two-thirds of the heat produced in 
burning coal in a power station is wasted, 
mainly to warm the water from the river or 
cooling tower owing to the unfortunate ineffi- 
ciency of the heat engines. 

Heat energy is simply violent agitation of 
the atoms of which substances are made. 
These heat motions are random in direction 
and amount and can only be converted into 
organised motion as rotation of machinery, 
i.e., into useful power, by means of heat 
engines. It is an immutable law of Nature 
that the transformation of heat into useful 
power can be carried out only by processes 
which waste the larger part of the heat 
energy. 

The inner parts of atoms are the seat of 
forces far greater in magnitude than those 
associated with the outer “ chemical ’’ part. 
An atom is similar to a solar system, with a 
minute sun, or nucleus, at the centre, 





303 






surrounded by satellite electrons. Approxi- 
mately 100 million atoms placed side by side 
measure lin, and the nucleus of an atom is 
so small that one million million nuclei 
placed side by side are needed to measure Lin. 
Yet this minute nucleus contains all the 
positive electric charge and practically the 
whole of the mass of the atom. Despite its 
small size, physical science has gained, by 
indirect methods, a great deal of information 
about its properties and structure. The 
existence of the nucleus was discovered by 
Lord Rutherford when he held the Chair of 
Physics in Manchester, and its properties 
were unravelled by him and his collaborators 
in Manchester and Cambridge. In fact, 
nuclear physics, the study of this minute 
world, is a peculiarly British creation, and 
remained so until the successful release of 
nuclear energy and the colossal expenditure 
necessary to provide the equipment for 
research in this field, moved the centre of 
achievement to U.S.A. Those of us who 
worked in this fruitful field of human intel- 
lectual endeavour harbour nostalgic feelings 
for the days when it was of purely academic 
interest and work was stimulated by the 
knowledge of the structure of matter which it 
brought, rather than by the desire to make 
bigger and better atomic bombs or to provide 
the world with a new source of power. 

We believe the nucleus to be built up from 
entities to which we give the name “ element- 
ary’ or “ fundamental” particles, because, 
at the present time, we are unable to demon- 
strate that they possess any sign of structure. 
This belief may be as mistaken as the idea of 
the Victorian scientist that atoms themselves 
were elementary particles which had existed 
as hard, round billiard balls ever since they 
were created. The elementary particles in 
the nucleus are protons, which carry a 
positive charge of electricity, and neutrons, 
which have no electric charge. The forces 
holding these particles together are very 
large indeed, many orders of magnitude 
greater than the forces holding together the 
atoms of ordinary matter. If the atoms in a 
spider web were held together as strongly as 
the component parts of the nucleus, a single 
thread would support a battleship. The 
number of protons present in a nucleus 
determines its positive electric charge and 
hence the number of electrons which must 
rotate about it in order that the atom, as a 
whole, may be electrically neutral. Thus 
the number of protons determines what the 
atom is: if one, the atom is hydrogen; if 
eight, oxygen ; if ninety-two, uranium. The 
number of neutrons varies, so that there 
may be several kinds of atoms of a given 
substance, called isotopes. For example, 
hydrogen has three isotopes, the nuclei of 
which contain one proton with none, one or 
two neutrons, while uranium has two prin- 
cipal isotopes of mass 235 and 238 times the 
mass of elementary hydrogen, consisting of 
ninety-two protons with 143 or 146 neutrons. 

The protons and neutrons in a nucleus may 
be altered in number by bombarding with 
energetic charged particles, which can pene- 
trate inside against the repulsive forces due 
to the electric charge; or neutrons may be 
added with greater ease, since these do not 
experience electrical repulsion. If the number 
of protons is changed, the atom transforms 
into some other substance, and modern 
methods of alchemy, using cyclotrons and 
other accelerators to produce atomic pro- 
jectiles, enable us to change one substance 
into another at will, though not yet in com- 
mercial quantities. 

Since the nuclear constituents are so 
tightly bound together, addition of particles 
to a nucleus leads, in general, to a release of 
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energy corresponding to this binding force. 
The energy released for every atom under- 
going a nuclear transformation is a million or 
more times greater than the energy released in 
chemical combination. Thus, if the nuclei of 
four atoms of hydrogen could be made to 
combine to produce the nucleus of a helium 
atom, the energy released by 1 lb of hydrogen 
undergoing the reaction would be equivalent 
to 100 million kWh, as compared with 3 
or 4 kWh produced by burning 1 lb of coal. 
We shall return to this possibility later. 

The element uranium is the heaviest and 
most complex of the substances existing in 
the earth. Elements with more than ninety- 
two protons in the nucleus are too unstable 
to have survived since the earth cooled down 
about 3000 million years ago. When a 
neutron is captured by one of the two 
isotopes of uranium, the transformations 
which take place differ from those occurring 
in other elements. The rare isotope of mass 
235 undergoes a process which is called 
fission, splitting into two large fragments 
which separate with great velocity, the 
released being about 10 million kWh for 1 Ib 
of U235 undergoing fission. 

The U235 atom, after absorption of a 
neutron, splits into two atoms of simpler 
structure and smaller mass, which separate 
with high velocity, their energy being dissi- 
pated as heat in the surrounding atoms with 
which they collide. In addition, several 
neutrons are set free, and if the surrounding 
material is also U235, these neutrons will be 
absorbed and will produce several fresh 
fissions. Thus it is clear that in a mass of 
0235 large enough to absorb the neutrons 
from a fission process taking place at the 
centre, a chain process can build up, and 
since the neutrons are moving with high 
velocity, the number of fission processes 
taking place multiplies with great rapidity. 
A mass of U235 in which this chain process 
will just take place is said to be of critical 
size, and the greater the extent to which the 
mass exceeds the critical size, the more rapid 
is the multiplication, so that if the critical 
size is exceeded appreciably an atomic 
explosion takes place. The critical mass for 
U235 is officially stated to be between 2 lb 
and 400 Ib, and since it is a very dense sub- 
stance this corresponds with a sphere of 
metal less than 12in in diameter. Since the 
neutrons released with high velocity in the 
fission process are absorbed directly, a 
nuclear chain reaction of this type is called 
a fast fission process. 

Tue Fast Neutron REacToR 

if the mass of uranium 235 consists of two 
pieces, either of which alone is smaller than 
the critical mass, and these are brought 
together slowly and cautiously, it is possible 
to find a position where the system is so little 
above the critical size that the energy release 
builds up very slowly. The two pieces of 
uranium metal will then be heated and we 
ean alrange an automatic mechanism which 
pulls them apart if they get too hot or brings 
them together if they cool off, so maintaining 
them in a red-hot condition. The heat given 
off can be transferred to water or to gas and 
can be converted into useful power in a heat 
engine. This is the simplest type of nuclear 
reactor which can give useful power. How- 
ever, there are a number of difficulties. 

Uranium 235 can be separated from natural 
uranium, of which it forms one part in 140, 
only by very elaborate and expensive 
physical processes. Uranium metal is very 
active chemically and must be protected 
from attack by the cooling water or gas. 
Very large numbers of neutrons escape from 
the outer surface of the uranium, together 
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with a quantity of radiation, akin to X-rays. 
These must be absorbed in thick shields of 
concrete to prevent lethal er to living 
things in the neighbourhood. The amount of 
heat which can be abstracted from pieces of 
metal with so small a surface is small, and in 
practice it is necessary to increase the cooling 
area greatly and use a larger mass of fission- 
able material. The problems of control must 
be solved in such a way as to eliminate all 
risk of explosion. The charge of U235 must 
be removed periodically and treated chemic- 
ally to remove the accumulated fission pro- 
ducts and to add fresh U235, and this 
involves serious problems of engineering and 
of handling the highly radioactive material. 


PLUTONIUM 
The principal isotope of uranium, U238, 
behaves in a different way when it absorbs a 
neutron. Instead of undergoing fission it 
changes, by a process involving the radio- 
active emission of two negative electrons, 
into a new chemical element, with ninety- 
four protons in the nucleus, which has been 
called plutonium. ‘This substance, which 
does not exist in the natural state, is a metal 
which undergoes slowly a radioactive change 
into U235, but this change is so slow, re- 
quiring 10,000 years or more to be half com- 
pleted, that for all practical purposes 

plutonium is a normal metal. 


Stow Neutron Reactors 


The capture of neutrons by the much more 
plentiful U238 prevents the establishment 
of a chain process with natural uranium. 
There is, however, an ingenious way out of 
this difficulty, which enables reacting systems 
to be built using natural uranium. U238 does 
not capture neutrons which are moving with 
less than a certain minimum velocity. 
Neutrons can be slowed down by passage 
through materials like pure carbon or heavy 
water, which do not absorb neutrons at all 
readily. The particles then make collisions 
with atoms of carbon or of heavy hydrogen, 
handing over to the struck atom at each 
collision a part of their energy. By placing 
rods of uranium in a geometrical pattern 
which can be calculated, in a mass of pure 
graphite, it is possible to arrange that fission 
neutrons escaping from the relatively thin 
rods without appreciable absorption, wander 
round in the graphite for a considerable time, 
making many collisions and losing most of 
their velocity. When they do again wander 
into a uranium rod they are, in general, 
moving too slowly to be absorbed by the 
U238, and hence ignore it. However, they 
are very readily captured by the rarer U235 
atoms, giving rise to fission. 

In order that a chain reaction may be pro- 
duced, a slow neutron reactor of this type 
must also be above a certain critical size, 
where the number of neutrons lost from the 
outer surface is less than the number gene- 
rated within the pile by the chain reaction. 
The critical size is large and even a small 
slow-neutron reactor will contain many tons 
of uranium and hundreds or thousands of tons 
of carbon as pure graphite. The many 
neutrons escaping from the outer surface 
are, to some extent, reflected back by a thick 
layer of. graphite placed round the reactor, 
while the remainder, together with the 
accompanying X-rays, which are so harmful 
to living matter, must be absorbed in the 
walls of a massive concrete enclosure. The 
energy set free in the fission process in the 
uranium rods appears as heat, which can be 
removed by passing gas or water over them. 
Here again it isnecessary to coat the 
uranium with a protective layer of corrosion- 
resistant metal which does not absorb 
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neutrons readily, aluminium being employed 
at present in the absence of a better muiteria], 

The slow neutron reactor has some advan. 
tages over the fast neutron reactor, but it 
suffers also from severe limitations which are 
not present in the fast reactor. The large 
mass and surface of the uranium allows very 
large quantities of heat to be extracted, go 
that the total power output of a large reactor 
ean be of the order of 1,000,000kW of heat. 
However, it is not yet practicable to remoye 
this heat at a temperature high enouvh for 
efficient heat engines to be operated from 
the steam or gas which carries away the 
energy. This is due to the limited corrosion 
resistance of aluminium. The development of 
coatings of beryllium, or the use of less 
reactive gases, such as helium, for cooling, 
would permit the production of useful power, 
but no reactor is yet operating under these 
conditions. There are also other grave diffi- 
culties due to changes in the properties of 
materials under the action of the fast 
neutrons. These technological problems will 
be solved, but they take time and great e{fort 
to achieve a completely satisfactory answer. 
A far more serious problem is that in a slow 
neutron reactor it is possible to use only a 
small fraction of the U235 present in the 
rods. Inevitable impurities in the materials, 
and the accumulated products of fission, 
“poison” the reaction by absorbing neut- 
rons. The former set a lower limit to the 
concentration of U235 in the rods at which 
the reactor will operate, and this is only 
slightly less than the concentration in natural 
uranium. The uranium must be removed 
periodically and be subjected to an elaborate 
and costly chemical process involving solution 
of the rods in acid, chemical purification and 
reduction to metal again. The whole of the 
initial chemical operations must be carried 
out by remote control in concrete or lead 
enclosures which absorb the harmful radia- 
tions coming from the highly radioactive 
fission products. These fission products, 
equivalent in activity to many tons of 
radium, must be disposed of in some way, 
and this is one of the most difficult problems 
of all. If they are thrown down a disused 
mine or buried they may reappear in the 
underground water supply with disastrous 
results. The uncertainty of ocean currents 
renders it hazardous to dump them into the 
sea, even into the deep sea, when sealed in 
containers. The radioactivity decays away 
in time, some of it relatively quickly, some 
much more slowly, so that if the fission pro- 
ducts are stored in vats underground they 
will, in the course of a generation or two, 
become harmless. However, the storage 
capacity required to deal with the radio- 
active waste products of a large reactor is so 
huge that provision of the necessary under- 
ground vats becomes an immense under- 
taking. 

All these difficulties are very real and must 
not be ‘underestimated. However, they are 
technological difficulties with which modern 
applied science is accustomed to deal, and 
are none of them insuperable. Their solution 
is certain if the necessary effort is made and 
many of them are being attacked vigorously 
in both America and Great Britain, though, 
in the present state of international tension, 
they must take a position subordinate to the 
development and manufacture of atomic 


weapons. 
(To be continued) 
Re | NO Ane 
Etecrraio Traction Firm.—We recently wit- 
nessed a preview of Part III of the B.T.H. 16mm 
film on electric traction. Part ITI of this film deals 
with multiple-unit trains and forms an interesting 
sequel to the earlier films, Part I dealing with 
battery vehicles, and Part II with trolleybuses. 
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‘‘Mono-Bias’’ Busbar Zone Protection 


E were given the opportunity, recently, of 
witnessing a series of type tests on the 
“mono-bias ” busbar zone protective equip- 
ment that is being supplied by A. Reyrolle and 
Co., Ltd., with the switchgear for a 132kV 
substation. The tests were conducted in the 
company’s Hebburn works, in the presence of 
ineers representing the British Electricity 
Authority, the North of Scotland Hydro- 
Electric Board, and consulting engineers. 





direction at any instant; the operating coil, 
¢, carries secondary current corresponding to 
the total fault current, while the bias coils, 
a and 6b, connected to the parallel groups of 
rectifiers, carry alternate half-cycles of secon- 
dary current in the same direction. In these 
circumstances the pull of the operating coil 
exceeds that of the bias coil, as shown on the 
right of Fig. 2, and the relay operates. 

For simplicity, a beam relay is shown in 
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biasing ampere turns, are able to produce 
flux changes, which cause induced voltages in 
the secondary windings and thereby operate 
the d.c, relay. For convenience the centre 
limb of the transformer is split so that the 
core consists of two two-limb halves, magneti- 
cally equivalent to the arrangement shown in 


The simplified circuit of Fig. 1 produces 
satisfactory bias with external earth faults, 
but with phase faults stability would depend 
on accurate balance of current transformers. 
To provide definite bias for all kinds of external 
faults the current transformer groups are 
connected to summation transformers as shown 





The purpose of the tests was to demonstrate the circuit, Fig. 1, but in practice use is made in Fig. 4. Then, although the biasing effect 
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FiG. 1—PRINCIPLE OF *“*MONO-BIAS'' BUSBAR ZONE PROTECTION 


the characteristics of this form of protection 
when applied to zones of various sizes by show- 
ing the fault settings and limits of stability 
attainable, and by determining the operating 
time. 


PRINCIPLES OF “ Mono-Bras’”’ PROTECTION 


The “mono-bias” system is one of the 
methods that has been devised to give selective 
protection to busbar zones with stability on 
external faults and rapid tripping of the circuits 
on zones affected by internal faults. ‘‘ Mono- 
bias ” protection, which is based on the Merz- 
Price circulating current principle, is charac- 
terised by a biased relay system designed to 
give an ample stability margin. 

The application to a single section of busbar 
with four circuit breakers is shown, in simplified 
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D.C. Telephone Relay 
Fic. 3—"*MONO-BIAS"" RELAY 


form in Fig. 1. With a fault external to the 
protected zones the total current flowing 
towards the busbars is equal to that flowing 
away. The two parts of the bias coil, a and b 
carry full-wave rectified current equivalent 
to the secondary current corresponding to the 
arithmetic sum of the outgoing or incoming 
fault currents. The operating coil, c, on the 
other hand, carries the vector sum of the 
secondary currents corresponding to the total 
fault current ; apart from a small spill current, 
this vector sum is zero. An external fault, 
therefore, causes the bias coil of the relay to 
predominate over the operating coil. 

With an internal fault, however, all the 
current transformers carry current in the same 


of a relay shown diagrammatically in Fig. 3. 
There are three main ents—a relay 
transformer, a bridge rectifier and a telephone 
relay. The bias coils consist of a centre- 
tapped winding on the middle limb of the high 
permeability transformer core. The operating 
coil consists of a winding on each outer limit. 
In addition there is a short circuited winding 
on the middle limb and, on each outer limb, 
an output secondary winding feeding the d.c. 
telephone relay througli the bridge rectifier. 
During external faults, when the bias coils 
carry full-wave rectified currents corresponding 
to the fault current, the core is highly saturated. 
Even comparatively heavy out-of-balance 
currents in the operating coil then cause 


[ | Master Relay 
Relay Busbar Zone A 


negligible output to the d.c. relay and the 
protection remains stable. ~ 

On an internal fault the biasing effect is 
halved, since the bias coils a and b carry only 
alternate half-cycles of current, whereas the 
operating coil carries the secondary equivalent 
of the total fault current. The operating 
ampere turns, being no longer swamped by the 





FIG. 2—-WAVEFORMS OF ‘“*MONO-BIAS’’ RELAY CURRENTS 


with phase faults is less than with earth faults, 
less biasing is necessary because there is much 
better balance between current transformers. 
The summation transformegs also serve to 
increase the overall ratio between the current 
transformers and the relay circuits to a point 
when the lead burden is negligible. Under 
fault conditions a high turns ratio so reduces 
the total load imposed by the protection on 
the current transformers that they are vir- 
tually working under short-circuit conditions. 
In Fig. 4 “ mono-bias ” protection is shown 
applied to duplicate busbar switchgear, having 
@ sectionalised main busbar and a continuous 
reserve busbar, with one busbar coupler. 
Four Merz-Price current balance systems are 


Discriminating Relay 
Busbar Zone B 


FIG. 4—**MONO-BIAS'* PROTECTION FOR DUPLICATE BUSBAR SWITCHGEAR 


Discriminating Relay 
Busbar Zone C 


formed as shown by grouping the secondary 
windings of the summation transformers 
through rectifiers, with a ‘‘ mono-bias ” relay 
for each system. Of the four relay systems 
the master covers the switchgear as a whole 
while each of the three discriminating relay 
systems is associated, through auxiliary change- 
over switches, with one of the three sections of 











306 


busbars. In effect, therefore, there are two 
lines of defence for stability: the master relay 
system protects the whole busbar, while the 
discriminating relay systems give independent 
protection to the separate busbar zones. 

For simplicity the d.c. connections are omitted 
from Fig. 4. Briefly, there is a separate trip- 
ping contactor for each cireuit breaker, but 
there are two contactors each for the busbar 
coupler and busbar section circuit breakers. 
Each tripping contactor is connected through a 
changeover auxiliary switch to one or other 





Indicating lamps. 

Master and d.scriminating relays, type MB. 
Test milliammeters. 

Test milliammeters push switches. 
Individual circuit trip contactors. 

Time-lag disagreement alarm relay. 
Current transformer changeover test links, 
Single-pole test links. 

Master knife-switch. 

Individual zone isolating knife-switches. 
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. S—TYPICAL RELAY PANEL FOR ‘“* MONO- 
BIAS’’ BUSBAR ZONE PROTECTION 
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of two bus-wires according to the position of the 
busbar selection isolator. The bus-wires are 
energised by operation of the master and dis- 
criminating relays so that the only tripping 
contactors that operate are those associated 
with circuit breakers connected to a faulty 
busbar. 

A typical “ mono-bias” installation for 
busbar zone protection is illustrated in the 
accompanying front view (Fig. 5) of a relay 
panel showing the individual items of equip- 
ment. The time lag disagreement alarm relay 
F gives audible and visible warning, after 
suitable delay, if either the master relay or, 
alternatively, one of the discriminating relays 
operates alone for any reason—for example, 
because of a fault in the secondary wiring. 
The Westalite rectifiers are internally mounted 
on a rack on the left-hand side of the panel. 
Test milliameters C and push-buttons D 
allow routine tests to be made on the secondary 
circuits of the line and summation current 
transformers, with normal load. 

A particular installation which we saw 
recently at West Ham power station differs 
in detail only from the one illustrated here- 
with. At West Ham there are four discriminat- 
ing relays, one for each of the four 11kV bus- 
bar zones. Another point of difference is that 
here the individual circuit trip contactors are 
mounted, for convenience, on a separate panel 
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alongside that containing the rest of the equip- 
ment. 


DEMONSTRATION ‘TESTS 


The tests that we witnessed at the manu- 
facturer’s works were arranged to show the 
fault settings, stability limits, and operating 
times obtainable with ‘‘ mono-bias ” protection 
applied to busbar zones of various sizes. For 
these tests a single section of busbar was set 
up with seven circuits to simulate the condition 
of a fault in one feeder fed by six feeders. The 
six circuits comprised nine double-wound 
132kV post-type current transformers, each 
having two primary turns, balanced against 
three 132kV post-type current transformers 
each having twelve primary turns. Except 
that the final layers of insulation and the porce- 
lains were omitted, to allow heat dissipation 
during the prolonged passage of heavy test 
currents, the current transformers were normal 
132kV units. 

Fault setting tests were carried out on each 
of the three possible tapping arrangements 
of the summation transformers, by injecting 
various values of current into one of the current 
transformers to simulate an internal earth 
fault. Several additional circuits were con- 
nected in shunt so that fault settings could be 
obtained to correspond with various system 
arrangements. For each fault condition, 
appropriate bias current was injected into the 
secondary circuit from the mains, via full-wave 
rectifiers, to simulate primary load current. 

Stability of protection was then demonstrated 
by @ series of tests under various external fault 
conditions fed by six incoming and one out- 
going feeder, with equivalent primary currents 
corresponding to 2500MVA. Five switching 
operations were performed for each fault con- 
dition and records of the primary, operating 
winding and relay element currents were taken 
on a Duddell oscillograph. A measure of the 
stability is given by the fact that in a typical 
test the actual current in the operating coil 
was 3mA, whereas the current required to 
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operate the relay was 12-5mA under the pre. 
vailing conditions. Stability tests were alg, 
carried out with open-circuit and short-cireyit 
faults on the rectifiers. 

The overall operating time of the protective 
system was then determined by an electronic 
timer, the timing operation being started by 
closure of the main circuit breaker and st /pped 
by a pair of make contacts on the tripping 
relay. Currents corresponding to varioys 
multiples of fault settings and load currents 
were switched and the average operating time 
was obtained from the results of four Switching 
operations for each condition. Briefly, it wag 
found that the overall time at no-load, varieq 
between 73-6 milliseconds at ten times faylt 
setting to 89-5 milliseconds at three times 
fault setting; the corresponding figures at 
2000A load current were 79:1 and 109-6 
seconds. 

Tests were also carried out to verify the 
current transformer connections with the help 
of a milliammeter in the operating coil circuit, 
It was found that under normal conditions and 
loads the milliameter indicated negligible spil] 
current, while a transformer fault (open-cir. 
cuit) produced an appreciable spill current, 
the effect of a short-circuit fault being legs 
marked at low load currents. 

A similar series of tests was carried out using 
bushing-type current transformers. 

The tests were followed by a general discus. 
sion. Among the points that were established 
during this discussion was that care was taken 
to ensure that the current transformer operat- 
ing conditions should always be well below the 
knee of the saturation curve. Reference was 
also made to the possibility of reducing the 
overall operating time. It was agreed that 
refinements tending to shorten the relay operat- 
ing time lag were feasible ; but it was empha- 
sised that the potential gain would apply to the 
relay only and would not affect the inherent 
time delay associated with the flux changes in 
the current transformers, summation trans- 
formers, and relay transformer. 


A Leeds Engineering Firm’s Centenary 


HIS year, John Fowler and Co. (Leeds), Ltd., 

celebrates its centenary, for it was in 1850 
that the founder of the firm, John Fowler, 
who was then a young man of twenty-four, 
began his work on the use of steam power 
for ploughing. John Fowler was born at 
Melksham, Wiltshire, and for a short time after 


for drainage and reclamation work. There 
the-idea camé to Fowler that some mechanical 
méans of carrying out land drainage could be 
devised, by which the expense of manual labour 
could be reduced and he began some experi- 
ments, which resulted in the successful com- 
pletion of a drainage plough. At first, horses 





STURROCK'S 2-4-0 EXPRESS LOCOMOTIVE, G.N.R., 1866 


leaving school was employed in the corn trade. 
In 1847, however, he went into the Middles- 
brough engineering works of Gilkes Wilson 
and Company. Two years later he was in 
Ireland, and the waste land of that country 
impressed upon him the necessity that existed 


were used to draw these ploughs, but Jolin 
Fowler quickly discovered that steam power 
could be applied to them. 

At the same time, Fowler was studying the 
employment of steam power for other aspects 
of soil cultivation. 4\The Corn Laws had recently 
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peen repealed and farmers were compelled to 
take notice of economical methods of working 
the land! John Fowler’s first patent was 
taken out in 1850, and six years later he had 
completed his first practical steam-ploughing 

ipment. In that year, 1856, the Royal 
Agricultural Society offered a prize of £500 
for ‘the steam cultivator which shall in the 
most efficient manner turn over the soil and 
pe an economical substitute for the plough or 
the spade.” There were only two entries. 
Qne was @ cultivator, which was worked by 
an enyine and windlass placed in the corner 
ofa field, but this was disqualified on the ground 
that it was a scarifier and did not invert the 
gil. The remaining entry was Fowler’s steam- 
ploughing outfit, a single-engine set working 
with a wire rope. The full trial was made at 


‘ultimately became almost universal. 
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steadily increased in this country and on 
the Continent and not long after the Chester 
trials of 1858, Fowler’s works were established 
at Hunslet, Leeds, for the manufacture of his 
machines. Unfortunately, John Fowler did 
not see all his schemes come to full fruition, 
as he died in December, 1864, at the early age 
of thirty-eight. Experience with the single 
engine steam ploughing tackle soon showed 
that a more effective system was that by which 
the plough was hauled by means of a steel wire 
rope between a pair of traction engines standing 
on opposite headlands of the field and moving 
forward in turn as the work progressed. It 
was this method of steam ploughing, known 
as the double-engine cable tackle system, which 
An 
accompanying engraving shows one of the 
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the Essex farm of a Mr. Fisher Hobbs, and was 
combined with some reaper trials, which had 
been arranged for the same year. Of the event 
the judges wrote: ‘‘On a lovely day in the 
middle of August, the reaping machines were 
started upon two splendid fields of wheat. 
The grain from one was so ripe that it was 
carted, threshed, ground into flour and served 
up at Mr. Fisher Hobbs’ hospitable dinner- 
table that evening. Upon a portion of the 
cleared wheat-field, Fowler’s steam plough 
made capital work, riving up the dry Essex 
clay with great ease and completely inverting a 
well-cut furrow.” The equipment was operated 
on the roundabout system with a single engine 
used in conjunction with a series of anchors, 
and the plough worked backwards and for- 
wards across the field. The carefully calcu- 
lated cost of ploughing by this method was 
7s. 2$d. an acre, and as it was possible to argue 
that, with horses, the cost might have been 
7s. an acre, Fowler was denied the Royal 
Agricultural Society’s prize in 1856. He was 
disappointed but not deterred. Two years 
later, Fowler’s steam ploughing apparatus 
was entered for competition at the Royal 
Show at Chester. The judges were then unani- 
mous in their opinion “that Mr. Fowler’s 
machine is able to turn over the soil in an 
efficient manner at a saving, as compared with 
horse labour, on light land of 20 to 25 per 
cent; on heavy land of 25 to 30 per cent ; 
and in trenching of 80 to 85 per cent; while 
the soil is left in a far more desirable condition 
and better adapted for all the purposes of 
husbandry.” 

The success thus achieved by John Fowler 
undoubtedly led to steam cultivation being 
accepted as desirable farming practice, though 
there were still some obstacles to be sur- 
mounted. Mechanical problems arising from 
the physical peculiarities of the land in dif- 
ferent localities required solution, and in the 
mid-nineteenth century there were not many 
mechanically-minded farmers. Nevertheless, 
John Fowler’s energies were in no way relaxed, 
the application of steam power to agriculture 





Fowler engines employed for this system and 
the twelve-furrow plough which was at one 
time used. 

For many years, the firm’s main activity was 
the production of agricultural machinery, in 
which business it continues to be engaged to-day, 
in association with Marshall Sons and Com- 
pany, Ltd., of Gainsborough. At present its 
principal agricultural machinery product is 
the Fowler diesel tractor, but it is of interest 
to recall that in the present century the firm 
has been responsible for the development of 
other notable machines for cultivation. Among 
them was the “ Gyrotiller,” which made its 
appearance nearly twenty years ago. It was, 
in effect, a ploughing, cultivating and sub- 
soiling machine, the various operations being 
performed by two horizontal oppositely rotating 
sets of tillers, varying in number from four to 
six, according’ to the tilth i The 
machine was fitted with tracks, and one of the 
types built by Fowlers was powered by a 
180 h.p. airless injection oil engine. Smaller 
types, with 30 h.p., 40 h.p., 80 h.p. and 150 h.p. 
engines, were also produced, and were success- 
fully employed in different parts of this country 
as well as overseas. It may be added that the 
‘* Gyrotiller ” was the first Fowler implement 
to be equipped with crawler tracks. 

During its lifetime, however, the firm founded 
by John Fowler has turned its attention to 
products outside the agricultural industry. 
[t has built locomotives for heavy road trans- 
port, steam road rollers, and also some railway 
locomotives. Among the latter was the 2-4-0 
express engine, illustrated by one of the 
engravings, which was constructed in 1866 
for the former Great Northern Railway to the 
design of Archibald Sturrock. Its cylinders 
were l7in by 24in, driving coupled wheels 
7ft diameter. Another Fowler achievement was 
the construction in 1887 of what was then 
claimed to be the largest colliery winding engine 
in the world. It was built for a South Wales 
colliery and its conical drum had a diameter 
of 18ft to 34ft, weighing, with its crankshaft, 
90 tons. The complete engine, it is recorded, 
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weighed 460 tons. There can also be recalled 
the boring machine, which the company pro- 
duced in 1881, for the Channel Tunnel scheme. 
The scheme was dropped but the machine still 
exists. 

In both world wars, of course, the Fowler 
works were busily occupied with the manu- 
facture of war material, which included, in 
the second of those wars, the production of 
several types of tank. Since the war the firm 
has not only added to British tractor output 
but has also been engaged in the building of 
diesel locomotives for mine and other uses. 





A Submarine Gravity Survey 
of the Eastern Mediterranean 


Tue Eastern Mediterranean Basin is a region 
of great geological interest. Immediately to 
the south the coast of Africa appears to be a 
very stable area and it has probably remained 
almost unchanged for many millions of years. 
But to the north, Italy, Greece and Turkey 
have undergone great changes in compara- 
tively recent geological times and earth move- 
ments have caused the formation of mountain 
chains such as the Taurus and the Appenines. 
Even at the present time very powerful forces 
must be at work, for the whole region is subject 
to earthquakes and volcanoes are still active 
in Southern Italy. These changes are of interest 
and importance not only to geologists but also 
to navigators because, as is well known, large 
masses of material, such as mountains, attract 
the sea towards them and so cause the surface 
of the water near the shore to “slope” down 
slightly away from the coast. Inaccuracies are 
thus introduced when trying to fix a ship’s 
position by measuring the altitude of the sun 
or stars above the horizon, and near the South 
of Cyprus, for example, errors of up to half a 
mile have been known to occur. 

To obtain a more accurate idea of what is 
taking place, it is necessary to know the con- 
ditions below the sea and a gravity survey is 
to be carried out for this purpose in H.M. 
Submarine “ Talent,” which sails from Malta 
in May for the Eastern Mediterranean. The 
expedition is being carried out under the aus- 
pices of the Royal Society with the full co- 
operation of the Royal Navy. The scientific 
work will be undertaken by the Department of 
Geodesy and Geophysics of Cambridge Univer- 
sity, under the direction of Mr. B. C. Browne. 
Besides her normal crew, two British scientists, 
Dr. R. I. B. Cooper and Mr. P. L. Willmore, 
will be on board. A deep-water echo sounder 
and other special equipment, including a pen- 
dulum apparatus lent by the Danish Geodetic 
Commission, will be fitted in the submarine. 
The cruise is expected to last nearly two months, 
during which at least 120 gravity measurements 
will be made. 

The usual methods of geology cannot be 
used, for if a grab or trawl is lowered to the 
bottcm it is found almost everywhere to be 
covered with mud and rock specimens can 
only be obtained in a few areas. But gravity 
measurements can, of course, detect the pre- 
sence of buried structures. The pitching and 
rolling of a surface ship would make it quite 
impossible to use gravimetric instruments at 
sea. Fortunately, however, a Dutch scientist, 
Professor Vening Meinesz, proved in 1926 
that these difficulties could be overcome by 
installing the instruments in a submarine and 
making the measurements while submerged. 
It is interesting to note in this connection that 
in deep water, where there is no ground swell, 
even @ rough sea can scarcely be felt at all in 
a submarine submerged to a depth of over a 
hundred feet. Since the investigations carried 
out by Professor Meinesz, many submarine 
gravity surveys have been made by the Dutch 
and other nations and British expeditions have 
already made observations in the Atlantic 
(1946) and the English Channel (1948). 

The new survey will link up with previous 
French and Italian measurements in the Wes- 
tern Mediterranean and also with land obser- 
vations in Italy, the Dodecanese, Cyprus, 
Syria and Egypt. When completed, it will 
provide information of great value both to 
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navigators and to geologists. The working 
out of the results will involve reading nearly 
one-third of a mile of detailed photographic 
records and the full significance of the work 
will not be known until several months after 
the end of the survey. 


Large Double-Ended Tube 
Boring Machine 

A 5lin centre double-ended tube boring 
machine with an overall length of about 190ft, 
which was recently completed at the works of 
Craven Brothers (Manchester), Ltd., of Reddish, 
Stockport, is considered to be one of the largest 
machines of its kind ever built. This machine, 
which weighs e2me 270 tons, was designed for 
boring high-pressure water-tube boiler drums 
from 4ft 3in to 7ft outside diameter. It will 
be used to bore the drums from both ends 
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equally spaced and designed to pivot slightly 
on a central adjustment screw, so that their 

ing surfaces can accommodate themselves 
to the face of the spindle barrel. End thrust 
on the spindle in both directions is taken by 
wide phosphor bronze thrust-ring segments, 
and @ screw-operated, adjustable spacing ring 
is fitted for initial setting purposes and for 
the elimination of excessive clearance caused 
by wear. 

The main drive is by a 150 h.p. variable 
speed motor and is transmitted through a 
four-speed gearbox to a final double-helical 
gear-ring on the spindle. Spindle speeds 
ranging from 0-5 to 15 r.p.m. are available. 
An ammeter is provided to show the current 
consumption of the main motor and it is gradu- 
ated to indicate the permissible load at any 
given spindle speed. 

The headstock is provided with two lubri- 
cating pumps; one of these pumps is a low 
pressure unit for feeding a cascade of oil over 
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simultaneously or from one end only, according 
to their length. We reproduce on this page a 
photograph of the machine assembled at the 
makers’ works prior to dismantling for des- 
patch. 

The main driving headstock has a hollow 
cast iron spindle bored 78in diameter and at 
each end of this spindle is fitted a steel face- 
plate, having four adjustable jaws, capable of 
gripping work up to 84in diameter. A short, 
wide baseplate carrying the headstock also 
forms a support for the inner ends of the two 
7ft-wide slide beds, which extend each side of 
the headstock. On these beds are mounted 
independent boring carriages, roller-type work- 
stays and boring-bar support pedestals. 

The body of the headstock forms two large 
capped bearings, each fitted with a series of 
pressure lubricated, phosphor bronze bearing 
pads. The lower pads in each case are carried 
in a cradle and are fitted with screw- 
operated wedge adjustments to take up wear. 
Each top cap has three bearing pads, which are 


the gearing, and the other is a multi-delivery, 
high-pressure plunger unit, which supplies 
filtered oil direct to the spindle bearing pads. 

The left-hand bed of the machine is 100ft 
long and the right-hand bed is 65ft long. 
This arrangement enables a single boiler drum 
80ft long to be threaded through the head- 
stock and bored from the left-hand end of the 
machine or, alternatively, for two separate 
drums 40ft and 32ft long, respectively, to be 
bored simultaneously from the left-hand and 
right-hand ends of the machine. 

A large diameter screw situated between the 
ways of each slide bed is operated to traverse 
the respective boring saddle. These saddle 
traverse screws are each driven by a separate 
10 h.p. variable-speed motor through a change 

gearbox giving boring feeds ranging from 
0-17in to 2+3in per minute. The motors are 
reversible so that boring can be carried out in 
either direction of travel. The traversing 
screw driving unite are situated at the extreme 
ends of the beds and their gearboxes have 
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motor-operated clutches for selecting feeq 
rates and rapid return motions. They arg 
controlled by push-button stations mount«d op 
the feed boxes themselves and by duplicate 
stations situated on the main headstock. 

Each boring saddle has a long bronze nyt 
on its underside to engage the traverse screw 
and the top surfaces of the saddles are mac hined 
and tee-slotted to receive double gripping 
pedestals fitted with steps and caps to grip 
24in diameter boring-bars. A boring bar support. 
ing pedestal of similar construction is provided 
for each end of the machine and two voller. 
type stays, accommodating work from 24in 
to 84in diameter, can be positioned on the beds 
to support the outer ends of the workpiec.:es. 

A boiler drum weighing 100 tons can be 
accommodated to each side of the head. 
stock, in which case each faceplaic is 
called upon to support about 50 tons and a 
similar load is supported by each roller 
stay. When the machine is used for boring an 
80ft long drum threaded through the headstock 
the total load—about 200 tons—is mainly 
supported by the two roller stays and the 
faceplate chucks are chiefly used as drivers 
and for endwise location. 

Coolant is supplied to the boring tools by a 
two-stage ‘‘ Medivane”’ pump, which delivers 
300 gallons per minute against a head of 240ft. 
This pump, which is driven by a 30 h.p. motor, 
gives the coolant sufficient force to wash the 
cuttings out of the bore. The importance of 
an effective coolant supply will be appreciated 
when it is pointed out that 4in of metal, 
measured on the diameter, is normally removed 
from the bore of a drum in a single pass, 
using five roughing and two finishing tools 
carried in a single boring head. 


Technical Reports 


I i on Building Fires, Parts I and LI. 
National Building Studies, Technical Paper No. 4, 
H.M. Stationery Offiee. Price 9d.—Since 1935 a 
large number of investigations have been carried 
out on fires in buildings. Although the results have 
been used by the Fire Grading of Buildings Com- 
mittee and other organisations, the actual research 
data have not been published. These data are now 
being made available in a series of pa the first 
of which has now been published. This publication 
deals with the estimation of the temperatures 
reached in buildings during a fire, which is basic 
to the development of the subject. The first part 
deals with the estimation of the maximum tempera- 
ture attained in building fires from examination of 
the debris. The second part deals with the visible 
changes in concrete or mortar exposed to high 
temperatures. Much of the work was carried out 
in the laboratory, but the very numerous fires in 

ildi that occurred during the war, as the 
result of air raids, provided an opportunity for the 
correlation of the behaviour of structures and 
materials during actual fires with that found under 
laboratory conditions at the Fire Testing Station. 

A Prefatory Note shows how research on fires 
has grown and how the responsibility has now come 
to rest in the Joint Fire Research Organisation of 
the D.8.LR. and the Fire Offices’ Committee. 


The Steam Bending Properties of Various Timbers 
—Part I. Forest Products Research Laboratory, 
D.S.LR. Leaflet No. 45.—Since the publication of 
the book, “ Selid and Laminated Wood Bending ” 
(obtainable from H.M. Stationery Office, York 
House, . Ki y, London, W.0.2, price 5s.), 
and Leafiet No. 33, “‘ The Bending of Solid Timber ” 
(gratis from the laboratory), which contain data on 
the bending properties of various many 
other species, mostly tropical hardwoods, have 
been tested at the Laboratory, as well as a few 
home-grown hardwoods. Information on the 
bending properties of most of these does not appear 
to have been previously available, and this leaflet 
has been prepared primarily to record the results 
that have been obtained. It also includes up-to- 
date information on all the species that have so 
far been tested at the Laboratory and will be of 
assistance to those who wish to compare the pro- 
perties of the less familiar timbers with those of 
such very good bending woods as beech, ash, &c., 
which, as is well-known, are scarce. Some species 
have only been tested on a small scale, owing to 
the limited amount of material available and the 
need to get results quickly, but it is considered 
that sufficient data have been obtained to give a 
fair indication of the suitability“of these for bent- 
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A Large Scrap-Baling Plant 


E have received particulars of a powerful 
new hydraulically operated scrap-baling 
press, which has been designed and built by 
the Loewy Engineering Company, Ltd., and 
installed at the Luton works of Vauxhall 
Motors, Ltd. This press is now working 
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sixteen hours a day and is baling more than a 
thousand tons of scrap sheet metal from the 
press shops each month. It produces bales 
18in wide, 15in high and varying in length 
from 32in to 48in, at a rate of one every three 
minutes. The bales weigh from 5 ewt to 10cwt 
each, according to the scrap handled—which 
inchides steel up to }in thick. 

The baling plant is housed in a separate 
building from the main works and includes, 
in addition to the press, a loading and convey- 
ing equipment and a hydraulic air accumu- 
lator with a high-pressure pump. 

The press, to be seen in the photographs 
reproduced on this page, consists basically of 
the container and three working rams. The 
container body is built up of strongly ribbed 
steel walls rigidly bolted together and lined 
with renewable hard steel wearing plates. 
These wearing plates are slotted longitudinally 
to prevent small pieces of scrap being lodged 
between them and the ram heads and causing 
any jamming. The size of the container, 
8ft llin by 3ft 9in wide and 4ft 4in deep, is 
sufficient to allow the loading of relatively 
long and bulky pieces of scrap. It is closed 
by a heavy fabricated sliding cover, which 
runs on wheels and is fitted with four self- 
aligning wedge pieces, which firmly lock the 
cover in position on the container during the 
baling operation. The wedges on the cover 
register in heavy brackets at the top of the 
machine when the cover is closed, and the 
arrangement of the front wedges can clearly 
be seen in one of the photographs we reproduce. 

Baling is effected by three hydraulic rams, 
which are arranged to work in sequence. One 
ram moves forwards, the second sideways, 
and the third upwards, to produce a compact 
bale in the container. When the sequence of 
baling movements has been completed, the 
forward and sideways rams are locked in 
position and the cycle is completed by the 
third ram moving upwards.. This upward 
movement serves to eject the finished bale of 
scrap from the container into line with a roller 
conveyor on which it is moved away from the 
machine to a loading dock, whence they are 
taken by lorry. 

Runabout trucks, which bring the scrap 
metal to the baling house, tip their contents 
into a hydraulically operated loading bin 
sunk into the floor at the side of the container. 


This bin incorporates a weighing device, which 
automatically detaches the bin from its lifting 
levers to make possible the accurate measure- 
ment of its contents. When the correct weight 
of material has been deposited in the bin its 
hydraulic mechanism is operated and levers 


swing it upwards and sideways to tip the scrap 
into the press container. The bin is loaded 
whilst the previous load is being compressed in 
the press. 

Hydraulic power for operating the press is 
supplied from a pistonless air hydraulic accu- 
mulator of 100 gallons useful water capacity. 
This unit has a 2 tons per square inch working 
pressure and a total capacity of 140 cubic 
feet. The pressure water is fed into the accu- 
mulator by a horizontal three-throw pump, 
driven by a 150 h.p. motor and having a capa- 
city of 34 gallons a minute. When the plant 
is being put into operation its air bottles are 
filled by a small compressor and, as the loss 
of air is very small, even over a lengthy period, 
only short runs of the compressor are required 
to replenish the losses. 

The totally enclosed pressure pump has a 
forced feed lubrication system and the suction 
and delivery valves are fitted ‘with stainless 
steel seats. An electric motor drives the pumps 
through a speed-reducing unit, having flexible 
couplings fitted on the high and low-speed 
shafts. In operation, when the pump has filled 
the water bottles up to the highest level, a 
by-pass valve automatically by-passes the water 
delivery into a suction tank. When water is 
drawn from the bottles whilst the press is 
operating, the by-pass switches the water de- 
livery back to the bottles until the required 
water level is again reached. Electrically 
controlled low-level valves shut off the water 
supply from the accumulator before the lowest 
level is reached, to prevent air being passed 
into the delivery pipes leading to the press. 
An electrical safety device comes into effect 
and an audible warning is given to inform the 
operator of the machine when the highest 
pressure or lowest safe water level has been 
reached. 

The makers of the plant point out that the 
accumulator drive which has been adopted 
has the advantage over direct pump drive— 
particularly in view of the long container 
pressing stroke—as there is always an adequate 
water supply provided by a comparatively small 
pump. When baling long pieces of scrap metal 
the speed of pressing can be as fast as the 
resistance of the metal will allow, and the speed 
of the pressing strokes is not limited by the 
pump capacity. 

All movements of the press are actuated and 
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controlled from a separate control desk in the 
required and predetermined sequence by one 
man. This desk is fitted with gauges showing 
the pressure of each ram and signal lamps to 
indicate the completion of each stroke. With 
the system of control laid down no movement 
can be carried out until the previous operation 
is completed. 

We are informed by Vauxhall Motors, Ltd., 
that a Bedford-Scammellarticulatedsix-wheeler, 
operating with a fleet of three trailers, takes 
twenty-four bales of scrap produced by the 
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new plant on each journey to a railway siding 
and far fewer railway wagons are now used 
than when loose scrap was handled. A 13-ton 
wagon, which previously held 7 tons of loose 
scrap, can now be loaded with sixty-two 5 cwt 
bales and to remove a month’s scrap needs 
twenty-six fewer wagons than before. 

It cost some £28,000 to install and house the 
new baling plant, but it is anticipated that with 
the improved efficiency this capital outlay 
will have been fully recovered by 1952. 





South African Engineering 


News 
(From our South African Correspondent) 


Pietermaritzburg’s Water Supply 

With the completion of the duplicate 
pipeline from Henley Dam to the city an 
extra water suppiy of 1 m.g.d. will be made 
available to Pietermaritzburg. Successful tests 
have already been carried out on the line and 
a start on the construction of the new purifica- 
tion plant will soon be made. The present 
plant can purify 5 m.g.d. and is working at 
present on a 40 per cent overload. The first 
pipes of the duplication scheme were laid on 
the two crossings of the Umsindusi River last 
January, and about 4 miles of 22in and 24in 
concrete-lined steel pipes have since been 
completed. 

Gas Turbines for Kenya 

An interesting development, which will 
no doubt be followed by many others of a 
similar nature in Africa, is an order for two 
British Thomson-Houston 2500kW gas turbines 
for installation in the new Nairobi South power 
station. These are single-cylinder, open-cycle 
units with heat exchangers. They are equipped 
with one combustion chamber per machine, 
and are designed for burning furnace oil. Under 
the design conditions and with fuel of a net 
calorific value of 18,300 B.Th.U. per pound, an 
overall thermal efficiency of 20 per cent is 
expected. A centrifugal compressor incorporat- 
ing the Oerlikon patented diffuser system is 
driven directly off the turbine shaft at a speed 
of 3500 r.p.m., a 10,000V, three-phase, 50-cycle, 
four-pole alternator being driven through 


reduction gearing. 
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Rubber Suspension Units for Motor-Cycles 


fom prototypes of suspension units for the 
front and back wheels of motor-cycles, 
using rubber as the energy-absorbing medium, 
are announced by the Dunlop Rubber Com- 
pany, Ltd. Development work on these units 
has been in progress for a number cf yeers 
and experience gained with the undercarriages 
of ‘“ Mosquito” and other wartime aircraft, 
using a similar type of suspension, has been 
drawn upon in the design of these units, which 
we illustrate herewith. It is understood that 
the successful use of rubber suspension units 
has depended to a large extent upon the out- 
come of research directed towards the pro- 
duction of rubber compounds with charac- 
teristics which can be closely controlled during 
manufacture, so as to ensure the precision 
necessary for engineering applications. 

Various claims are made for the units. In 
comparison with coil springs and hydraulic 
systems the ride given by the rubber suspen- 
sion is said to be more comfortable; safety 
is improved through improved road-holding, 
leading to greater braking efficiency and 
tractive effort ; the system is silent in operation ; 
it is highly sensitive, with good damping 
characteristics, and maintenance is easy. 

In outward appearance the front suspension 
is much the same as the modern telescopic 
fork, but within the units are rubber cylinders 
working under compression. These cylinders 
are assembled with the rubber in slightly pre- 
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(a)- Machine unladen. 
(b) Riding 
drawn down to the rubber element. 


(c) Maximum bump position ; main rubber spring depressed to full 
extent, overload coil spring compressed and rubber limit stop in 


ion. 


(d) The strut reflexes through stages (b) and (a) to position (d) re- 
The main rubber spring is now 
compressed in the reverse direction with the fluid returned to the 
The strut then completes the cycle by returning to 


presenting the maximum recoil. 


reservoir. 
the normal riding position (b). 


ACTION OF RUBBER SPRING 


compressed form on control rods of greater 
diameter than the central bore of the rubber. 
The rear units are similarly constructed, but 
are applied in a neat triangulated arrangement. 
In each unit there is what is describéd as a 
“ self-energising ”’ system of oil-film lubrica- 
tion, depending for its action on the working 








(ce) 


ition; main rubber spring depressed and fluid being 


up and down of the spring, as described below. 
In the upward movement of the wheel, to the 
“maximum bump” position, the rubber 
spring is lubricated, but on recoil the lubricant 
is withdrawn, so giving a damping effect. 


Front Suspension Unit 


Each strut has three main sub-assemblies— 
a “cartridge” carrying the rubber springs, 
an inner and an outer telescopic tube. The 
cartridge is mainly a central control rod, on 
which the rubber cylinder is compressed between 
a bottom piston washer and the top post or 
plunger. The rubber cylinders are held within 
the inner telescopic tube by a screwed cap, 
through which the top post may pass. Down- 
ward pressure compresses the rubber spring 
between the top post and bottom piston ; 
upward pressure compresses the same rubber 
spring in the reverse direction, between the 
bottom piston and the screwed cap. 

The inner tube carries fork and lugs to 
accommodate the. wheel spindle; the outer 
tube is attached to the machine by head clip 
and crown lug. To provide for the movement 
of the inner tube within the outer, the outer 
tube carries two specially designed bearings. 

The rubber cylinders are assembled in a pre- 
determined slightly precompressed condition, 
a tight fit on the control rod, in order to take 
full advantage of the space available to 
eliminate unnecessary movement of the strut, 
and to ensure stability 
of*the rubber column 
when under compress- 
ion. 

To provide an even 
distribution of stress 
over the full length of 
the rubber column and 
highsensitivity ofmove- 
ment, a fluid film is 
maintained between 
the rubber spring and 
the control rod. <A 
small reservoir for fluid 
is provided in the top 
post. Immediately the 
strut is compressed by 
the upward movement 
of the wheel under road 
shock, a simple rubber 
valve opens in the top 
post, and at the same 
time the bore of the 

















rubber column expands as the column is 
compressed, causing fluid to be drawn into 
the bore. As the compressive movement 
continues, a flat on the control rod 
corresponds with a bush in the top post, 
permitting a greater fluid flow; and as the 
strut returns to its original position, the fluid 
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is forced back into the top post reserv ir, To 
prevent loss of fluid when the strut is exte: led, 4 
valve on the top post is so arranged that i closes 
hefore sealing action is lost between the t.., post 





FRONT FORK SUSPENSION UNIT 


and the rubber valve. This “ self-energising ” 
system of fluid film lubrication is claimed to 
be an important part of the design of the sus- 
pension, for it ensures silent and _ sensitive 





REAR WHEEL SUSPENSION UNIT 


operation. The valves are of a simple type, 
requiring no maintenance attention; in fact, 
the only attention necessary is the periodic 
topping-up of the small reservoir in the top 
post with one or two tablespoonfuls of fluid. 

The bearings taking the relative movement 
between the inner and outer tubes are hubri- 
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vated from & reservoir formed between the 
iubes, filed by oil gun through a conveniently 
situated nipple, In one arrangement, should 
ihe top post reservoir be overfilled, the excess 
quid will be fed to these bearings. 

The cycle of movement of the strut is shown 
in the accompanying sketches, which give 
yladen, normal riding, fully compressed, and 
maximum recoil positions. The flow and return 
of the lubricating fluid is therein shown dia- 

matically, as also is the movement of 
the rubber spring. It will be noted that when 
the rubber spring is fully compressed the 
upward movement of the road-wheel is brought 
progressively to a stop by a small coil spring 
and a rubber limit stop. The coil spring is a 
tight fit on this limit stop and when compressed 
it expands outwards, releasing its grip on the 
stop before the limit stop itself comes into 
operation ; in the reverse direction, the rela- 
tive movement between the coil spring and 
the rubber stop has a delaying damping action, 
ensuring silence in operation. As the road- 
wheel moves upwards, the rubber spring is 
compressed and in the reverse direction the 
energy built up in the rubber extends the 
strut back through the normal riding and 
“no load” position to the maximum recoil 
point before resuming the normal riding posi- 
tio. Reeoil is progressively cushioned and 
restricted as soon as the “no-load” position 
has been passed, full advantage being taken 
of the force induced by wheel mass acceleration. 


REAR SUSPENSION UNIT 


The rear suspension is shown in a sketch 
as a triangulated arrangement with the spring 
member working below the swinging arm, but 
it may be situated above, when necessitated 
by the position of the gearbox sprocket 
relative to the lower frame member. Both 
arrangements employ swinging arms pivoted in 
the vicinity of the gearbox sprocket, to ensure 
minimum change in chain tension as the sus- 
pension flexes, and a telescopic strut housing 
the rubber springs, which again function under 
compression. 

In the scheme shown the swinging arms are 
pivoted from the seat pillar column, adjacent 
to the driving sprocket ; the wheel is carried 
at the rear of the swinging arms, which are 
interconnected by a cross member. Connecting 
the rear axle lugs to pivotal points as low as 
possible on the seat pillar column are the two 
spring struts, one on each side of the machine. 

The strut comprises an outer tube, control or 
tension rod, and two cylindrical rubber springs, 
which, as with the front forks, are a tight fit 
and precompressed on the rod. The two springs 
on each strut work in parallel action ; conse- 
quently, since each strut takes half the total 
load, each rubber spring carries only a quarter. 
When the rear wheel is deflected upwards as a 
result of road shock, the control rod is put 
under tension, thus compressing the rubber 
springs in parallel action. The spring movement 
is finally limited by the compression and expan- 
sion of the rubber against the restricting outer 
tube. On the recoil the strut passes back 
through the “‘ normal riding ’’ and “ no-load ” 
positions, after which one rubber cylinder goes 
out of operation, while the other is compressed 
in reverse direction to the maximum reccil 
position, thereafter completing the cycle by re- 
turning to the riding position. As with the front 
forks, recoil is cushioned and restricted as 
soon as the no-load position is passed, an 
important feature in absorbing and damping 
recoil. 
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Fluorescent Lighting Circuits 
in London Transport Cars 


THE fluorescent lighting in the new “R” 
class surface line stock of London Transport 
represents the most extensive use of this type of 
illumination yet made in railway vehicles in 
Great Britain. All the equipment for the 
twonty-four 2ft, 20W lamp circuits in each of 
the 225 cars involved is being supplied by the 
General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2. The lamps are 
operated in parallel from a 110V, 850 ¢/s supply 
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of sufficient capacity to light the lamps in three 
cars, although the normal practice at first will 
be to supply two cars from each 110V output. 

Power factor correction for the lighting 
circuits: serving two or three cars is provided 
centrally so that the equipment in the indi- 
vidual lamp circuits is confined to a series 
choke, a starting capacitor and a starting 






2’. 0 20W. Lamp 





110. i C. Supply 








RESONANT STARTING CIRCUIT 
FLUORESCENT LIGHTING 


resistance. These three components are 
attached to the back of the lamp fitting, 
designed by London Transport, and are there- 
fore normally concealed between the ceiling 
and roof of the car, but the fitting can be rotated 
about the axis of the lamp to give access to the 
equipment. 

The relatively high frequency of 850 cycles 
not only avoids risk of interaction with a.c. 
track circuits of the signalling system, but it 
enables a resonant starting circuit to be used 
for the lamps, as shown in the accompanying 
diagram. The choke ZL and capacitor C, 
together form a circuit with a resonant fre- 
quency sufficiently close to that of the supply 
to give a voltage across C under starting con- 
ditions higher than that of the input, and a 
value sufficient to start the discharge in the 
lamp is obtained. The resistance R limits the 
voltage developed across the lamp to prevent 
the discharge striking before the filaments are 
adequately preheated. When the lamp strikes, 
the discharge virtually short-circuits the capa- 
citor C, so that the lamp receives the normal 
running voltage and the choke serves to limit 
the lamp current in the usual manner. 


FOR 
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Screw Cutting on Turret 
Lathes 


WE have received particulars of a new tech- 
nique, which has been developed by H. W. 
Ward, Ltd., in conjunction with A. C. Wickman, 
Ltd., for the cutting of threads too large for 
production by self-opening die heads in capstan 
and turret lathes. 

Hitherto such threads have been produced 
on capstan and turret lathes by chasing tools 
made from high-speed steel, employed at a 
cutting speed of from 30ft to 50ft per minute, 
dependent upon the material being cut. The 
inability of the cutting points of high-speed steel 
chasers to withstand heavy duty seriously 
restricted the cutting speed, and also neces- 
sitated a considerable number of light cuts to 
produce the full thread form. 

By the use of the newly developed screw- 




















SCREW 


**WIMET ** 


cutting tools, cutting speeds as high as 500ft 
per minute have been reached on steel and 200ft 
per minute on cast iron. In addition, it was 
found that ‘‘Wimet” tools enabled much 
heavier cuts to be taken. In one case a 40-ton 
tensile steel component, with a threaded dis- 
meter of 10gin had fourteen threads per inch 
Whitworth form, completely screw cut to 
gauge dimensions over a length of jin at a 
spindle speed of 175 r.p.m. To produce the 
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full depth of correct form only seven or eight 
passes of the tool were needed. Total produc- 
tion time on this example was reduced from 
thirty minutes with bigh-speed steel chasers to 
two minutes with the new screw-cutting tool. 

The tools for screw cutting in the new tech- 
nique are a development of the well-known 
‘““'Wimet ” ‘“ Clamptip” tool range, and the 
two types available are shown in the diagrams 
we reproduce herewith. Both tools are made 
for clamping vertically in the dovetail head of 
the toolholder, which is mounted in the square 
turret. This design allows for tangential pre- 
sentation of tool to workpiece to give increased 
efficiency, economy of carbide consumption, 
and easy reservicing and maintenance of form. 

The tools have the thread form ground for 
the full depth, and various thread form sizes 
are interchangeable in the holder. 

The tool shown on the left has the solid 
‘‘ Wimet ” insert- centrally disposed and is 
recommended for all through thread turning, 
or where sufficient undercut is provided on the 
component to accommodate the larger portion 
of the shank width. The other tool has its 
cutting tip nearer to the leading edge of the 
tool shank, and is applied when screw cutting 
up to a shoulder, or where the run-out is limited. 
The minimum width of the undercut is 
dependent on the diameter of the part. 

It has been found that on a 3in diameter 
thread an undercut of jin for steel and jin 
for cast iron meets requirements when cutting 
threads of eleven or fourteen threads per inch. 
On work of about 10in diameter an undercut 
of j~;in for steel and }in for cast iron can be 
used. For coarser pitch threads the width of 
undercut must be increased owing to the 
rapidity of saddle travel when using the high 
cutting speeds and feeds possible with these 
new tools. It is pointed out that on all Ward 
capstan and turret lathes having screw-cutting 
motion to the saddle, there is a standard 
arrangement whereby the engagement or dis- 
engagement of the leader nut with the leader 
simultaneously advances or withdraws the 
cross slide between }in to gin, dependent on 
the size of lathe. 





A Flameproof Electric Drilling 
Machine for Mines 


THE new Type E 47 flame-proof electric 
drilling machine for coal and stone drilling, 
introduced at the Underground Mining Machi- 
nery Exhibition by Siemens Schuckert (Great 
Britain), Ltd., Brentford, is now in full pro- 
duction. This new machine, whilst retaining 
the electrical characteristics of its predecessor, 
Type E 438, has about half the number of 
parts and its dismantling and reassembly 
is considerably simplified. 

We reproduce on page 312 a photograph show- 
ing the component units of the machine. It will 
be seen that all tapped holes in the light alloy 
casing have been eliminated, and the main 
sections are now held together by long bolts 
passing through plain holes in the flanges 
and secured by anti-vibration lock-nuts. The 
switch chamber forming the lower part of 
the drill takes most of the wear in service and 











CUTTING TOOLS 


is @ separate replaceable mounting on the main 
easing. This detachable switch housing simpli- 
fies connections from the motor to the ter- 
minal block and facilitates assembly of the 
machine. ' 

The design is arranged to give complete pro- 
tection to the slots in the chuck, which drives 
the drilling spindle. A stationary shroud 
surrounding the open slots protects the revolv- 
ing slots from accidental contact. All bearings 
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throughout the drill are fitted in steel liners, 
which, in turn, are cast into the light alloy 
casings. No keys are used on the shafts and 
all pinions, gears and the cooling fan are fitted 
to splined shafts. 

The gears and pinion of the machine are of 
the simple open type and interchange of gears 
gives a range of speeds from 306 to 720 r.p.m. 


























IMPROVED ELECTRIC COAL DRILL 


Two gearheads are available, one with a single- 
stage reduction, giving 720 r.p.m., and the 
other with a double-stage, giving speeds of 
300 to 600 r.p.m., by using the appropriate 
gears. In the case of the single stage gear- 
head a separate pinion is used, eliminating 
the use of teeth cut on the shaft. 

While it is designed primarily for use on 
the standard 50c/s supply through a static 





UNITS OF TYPE E47 COAL DRILL 


transformer, we are informed that the new 
machine can also be supplied for operation at 
150c/s when it is required to run from exist- 
ing frequency changer panels. 

Single-stage drills, running at 720 r.p.m., 
have a weight of 35 lb, whilst two-stage 
machines for 600, 430 or 320 r.p.m. weigh 
37 Ib. 


—— 
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Joun I. THoRNycROFT anD Co., Ltd., Thornycroft 
House, Smith Square, S.W.1.—Publication ‘“‘ MMD 
1851,” dealing with industrial engines. 

JouN YumLtE (Merat Works), Ltd., Scottish Indus- 
trial Estate, Hillington, Glasgow, S.W.2.—Illustrated 
and technically descriptive catalogue of “ Metwul”’ air 
filters. 

THe Etrctricat PowER ENGINEERING COMPANY 
(B’Ham), Ltd., E.P.E. Works, Bromford Lane, Birming- 
ham, 8.—Folder detailing flameproof a.c. and d.c. 
motors. 

BrusH ELectrricaL ENGINEERING Company, Ltd., 
Duke’s Court, 32, Duke Street, St. James’s, 8.W.1.— 
Publication ‘‘ No. 71,101,”’ dealing with diesel-electric 
locomotives. 

RANSOMES AND Rapier, Ltd., Waterside Works, 
Ipswich, Suffolk.—Publication “‘ No. J/7,”’ illustrating 
and describing batch weighing equipment and non- 
tilting mixers. 

SturTEVANT ENGINEERING Company, Ltd., Southern 
House, Cannon Street, E.C.4.—Publication “‘ No. 6503,” 
dealing with the Sturtevant system of grain conveying 
and bin drying. 

Wrtp-BarFIELD Extectric Furnaces, Ltd., Elecfurn 
Works, Watford By-Pass, Watford, Herts.—Leaflet 
““TRT 1048,” -describing a self-contained toolroom 
tempering furnace. 
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The Application of Gas- 
Turbine Technique to 


Steam Power* 

By J. F. FIELD, B.Sc., M.I.Mech.E., M.I.E.E.t 

No. Il—(Continued from page 283, March 3rd) 
Gas-Turbine Technique.—Gas-turbine tech- 
nique can also be applied to the production of 
process steam as shown in Fig. 6; this cycle 
has an immediate and outstanding advantage, 
since the theoretical heat drop to 1501b per 
square inch (gauge) with the same upper 
temperature of 1200 deg. Fah. is 602 B.Th.U. 


Coal 11,000 B.Th.U. per Ib. 
44,200 ib. per hr. 
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Steam to Process 
298,400 i. per hr. 150 10. per aq.in. Gauge 
= 3-18 x 10° B.Th.U. per he. 


666hW to 
Auxiliary Supplies 
1,677,000 lb. per hr. 


153 1b/eq.in. Gauge 
832 °F. 
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Rankine cycle, the operating pressure in th 
superheater has dropped from 2400 Ib por squary 
inch (gauge) plus to 6001b per square ing), 
(gauge) and the weight of steam through ths 
superheater has increased about 5-3 times at g 
quarter of the inlet pressure, giving som, 
twenty-three times the volume; this allows 
gas-turbine component efficiencies to jy 
achieved. This decisive advantage over the 
Rankine cycle at this temperature is achieved 
with a simple mechanism, capable cf bej 

built in very small sizes—for example, 1000kW 
—where it is not possible to apply high. 
temperature, high-pressure, Rankine cycles, 
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466 OF. 
| | Adiab’ tic Mech’l. | Regene- | External 
Point | Pressure, Total heat Casing | heat at | rative heat 
Actual cycle on Ib per | Temp., | Entropy} heat drop, | effic’ncy,| shaft, heat, added, 
diagram} sqin | deg. F B.Th.U.| B.Th.U. |per cent | B.Th.U.| B.Th.U.| B.Th.U. 
abs. | perlb | per lb per lb | per tb | per lb 
Gas turbine and) C | 610 | — | 1-4437| 1203-1] — oe gi MR 
regenerator (1 Ib D i 606 | 740 -- 1373-5 _- - | - + 170-4 _ 
of steam) E 600 | 1200 | 1-7846 | 1625-5 a - | _ - 252-0 
F,4 | 168 — | 1-7846 | 1424-9} 200-6 | 91-0 |+-182-5 - _ 
| F |; 168 832 | —_ 1443-0 - - ~- = 
| G | 165 | 500 | 1-6590 | 1272-6 } — |-170-6 
Compressor (1 Ib of Cc 610 488 1-4437 | 1203-1 — - - -_ 
steam) Ba 165 | — | 1-4437 | 1098-5 | 104-6 87-0 120-2 —_— | - 
B 165 | — - 1082-9 - - - | - 
_ - Se een — ——| ——_—___ —| — —— |] ——___ _ _____ as 
| 62-3 4 252-0 
Fraction Pass-out Stam=X. in ees | 
Feed water temperature = 220 deg. Fah. Ideal cycle H. | H.D. | Regen. | Ext. H. 
Total heat= 188-13 B.Th.U. per pound. PW ERSEs se RR, S8 Sih. 
ie, (1—X)1272-6+ 188-13X = 1082-9 B.Th.U. per © (600 Ib per sqin| 1203-2 a a 
pound (starting point of compression). abs.) | 
X=0-175. — Pes 187-2] — 
= sia pet Tee , 10¢ AD ais: cose-nces,. so es — | 265-1 
Total steam circulation in gas turbine= 293-400 x its meres See Meter, 1422-6 | + 202-9 iz 
= 1,677,000 Ib. per hour. G (165 ditto) 1265-4 _ 157-2 
- 1,677,000 x 62-3 —{— —_—- - 
Shaft output= a" cal C (600 ditto) 1203-2 aes eS ~ 
= 30,600kW. B (165 ditto) 1099-5 | —103-7 — = 
Alternator output (hydrogen cooled) = 30,000kW. ki EE BAR EI OS ememaam PT 
Net output of plant = 29,340kW + 3-18 108 B.Th.U. + 99-2 | 265°1 
per hour. 





Ideal pass-out=X, where (1—X)1265-4+-188-13X 
= 1099-5 B.Th.U. per pound ; X=0-154. 


99-2 x 100 
Idea! heat drop per pound=—.— = 644 B.Th.U. per 
pound. oe 
Exhaust heat above water at 220 deg. Fah.= 1265-4 
— 188-1= 1077-3. 
Corretted heat drop 


1006-3 - 
= 644 x 70772377 80? B.Th.U. per pound. 


Fic. 6—Condensing (Process Steam) Gas Turbine, 30,000kW 


Hydrogen-cooled generator; 3600 r.p.m.; single-stage heating to 1200 deg. Fah.; 293,400 lb. per hour steam 
pass-out at 150 lb per square inch (gauge) and 500 deg. Fah., equivalent to 300,000 lb per hour, at 456 deg. Fah. 


per pound, corrected to the same exhaust con- 
ditions as the Painesville plant. Typical gas- 
turbine component efficiencies and pressure 
drops have been assumed for the computation, 
which indicates a net output, after deduction 
of auxiliaries, of 29,340kW, assuming the same 
quantity of process heat as in the Painesville 
plant. Compared with the 1200 deg. Fah. 


* Institution of Mechanical Engineers. February 24th. 
Abstract. E 

t Controller, S.E. Scotland Division, British Elec- 
tricity Authority. 











The superiority of the gas-turbine mechanism 
over the Rankine cycle in the smaller sizes 
would be much greater than that shown in the 
calculations for the Diamond Alkali Company’s 
plant. It is assumed in the comparison that 
sufficient air preheater capacity is added to 
the superheater, which repleces the boiler in the 
gas-turbine arrangement, to restore its ‘‘ boiler” 
efficiency to about the same figure as in the 
Rankine cycle examples. 

Reheating with a Rankine cycle involves 
considerable additional complication, in 
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yerncr gear, for example, and in operating 
difficult:es, with probably no gain in this 

ific application, but the gas-turbine mech- 
anism can accept reheat without the additional 
valve gear required for the Rankine cycle 

Jant because of the stabilising effect of the 
compressor on speed control, whilst the steam 
to steam regenerator would enable the steam 
eondition at outlet to be maintained at about 
the same value as at Painesville. In this case 
it would be desirable to raise the first stage of 
reheat to a pressure of about 1000 lb per square 
inch (gauge), which is still less than half the 
pressure required for the 1200 deg. Fah. 
Rankine cycle. The theoretical heat drop 
pecomes 647 B.Th.U. per pound corrected to 
the exhaust condition of Painesville, and the net 
output is 33,194kW for the same output of heat 
to process at 150 lb per square inch (gauge). 

Fuel Savings.—The economic value of the 
improvement in the ratio of electric power to 
process or district heat is in the extra electricity 
available at about 4000 B.Th.U. per kWh, as 
compared wth about 15,000 B.Th.U. per kWh 
for the grid and about 12,500 B.Th.U. per kWh 
for the extraction condensing machine required 
normally in a chemical works to provide addi- 
tional power not available from back-pressure 
operation. The most efficient plant now being 
added to the grid has a test heat rate of about 
10,700 B.Th.U. per kWh sent out. 

The saving over the above alternatives varies 
from about 6700 to 11,000 B.Th.U. per kWh. 
A comparison of the Diamond Alkali Com- 
pany’s installation using feed heating to 
350 deg. Fah. and the gas-turbine method 
using @ reheat steam temperature of 1200 deg. 
Fah. and having a yearly load factor of 75 per 
cent, shows that the gas-turbine plant could 
generate 105 million kWh more per annum at 
the 4000 B.Th.U. per kWh rate. 

The coal saved (11,000 B.Th.U. per pound) 
would vary between 28,500 and 47,000 tons, 
worth £80,000-£140,000 per annum, depending 
on the basis of comparison, this saving being 
related to the production of 300,000 Ib per hour 
of process steam. The tonnage saved compared 
with the 1200 deg. Fah. Rankine cycle would be 
from 22,000 to 36,000 tons yearly, worth from 
£60,000 to £100,000. When 1600 deg. Fah. 
operation is possible, the superimposed plant 
capacity for 300,000 Ib per hour could be some 
55,000kW, and the fuel saving over the best 
conceivable Rankine back-pressure cycle could 
be nearly three times as great. By inter- 
connection with the grid the saving becomes 
realisable - irrespective of the particular needs 
of the factory concerned ; the chemical and 
other process steam using industries coupled 
through the grid with this type of plant could 
effect very large savings in the national fuel 
bill. In medium-size towns with textile indus- 
tries, it would be feasible to install plant of this 
kind and feed the steam through a communal 
distribution system to the various factories, 
which, individually, may require only small 
parcels of steam for process. The overhead 
charges on the heating mains and losses should 
be completely overwhelmed by the savings. 
Supplies of district heat could be given from 
the same distribution system at later stages of 
development. 


Wet CoMPRESSION 


It is important to distinguish betweeen 
attempts to compress air in which a water 
spray has been injected and the present pro- 
posal of desuperheating steam with a spray of 
water; that is, a different phase of the same 
compound. This is an established commercial 
process in the application of steam power and 
the desuperheating is known to occur with great 
rapidity if the water is injected in a sufficiently 
fine spray ; the apparatus is quite compact for 
a very large throughput of superheated steam 
and water. The adiabatic BO in Fig. 2 
may be considered as a continuation of the 
process of desuperheating as the pressure of the 
steam environment rises in the compressor or, 
alternatively, as a reversal of the normal 
process of adiabatic expansion in the wet region 
which occurs in the rear-end blading of most 
orthodox steam turbines. In this latter process 
water mist separation also occurs almost 
instantaneously and there is reason to expect the 
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reverse action to be equally rapid. Wet com- 
pression can be avoided by injecting only suffi- 
cient water to bring the steam to the dry 
saturated condition, the rest then being injected 
stage by stage in the compressor. The author 
favours injection of the whole quantity ahead 
of the compressor for simplicity and because, 
with injection as a fine mist, each particle would 
be reduced in size in reducing the main flow of 
recirculating steam to the saturated condition ; 
the water mist would be in an exceedingly fine 
state of subdivision, that is, in the form of an 
“‘ emulsion,” when entering the compressor, so 
that the efficiency of the compressor blading 
should equal that for superheated vapour, the 
already small particles of the emulsion then 
becoming microscopically small before dis- 
appearing altogether in the upper stages of the 
compressor. The “ emulsion ” effect is present 
in the low-pressure stages of most condensing 
steam turbines and does not harm the blading 
or prejudice the efficiency to any appreciable 
degree until the water has coalesced into com- 
paratively large drops by the action of centri- 
fugal force at the outer ends of the blades. 


CONCLUSION 


Coal is, and is likely to be for at least the next 
fifty years, by far the most important source of 
power and heat for British industry. American 
industry contemplates the use of 1}kW (and 
probably 6000kWh yearly) of power per head 
of population within the next twenty-eight 
years (Mechanical Engineering, 1948). This level 
of output cannot be achieved in Britain with 
existing power technique, since the required 
quantity of coal will probably not be available. 

An engine capable of utilising a substantially 
greater heat drop per unit of heat consumed, 
namely, a more efficient heat engine, with coal 
as the fuel, is therefore a matter of profound 
economic importance—especially to Britain, 
where the labour cost of coal is so high. The 
mechanism of the gas turbine can be modified 
to create such an engine for the improvement 
in thermal efficiency of all existing types of 
steam power stations and other steam-driven 
unite. 

The conversion of existing steam power 
stations alone to this system would save at 
least 10 million tons of coal per annum, but by 
its additional ability to make district heating 
and communal process heating commercially 
attractive, at least 50 million tons of coal per 
annum could be saved in Great Britain alone. 
The saving of locomotive coal would be about 
11 million tons yearly at present speeds and 
volume of traffic. Britain would then be able 
to contemplate equality with the United States 
in the use of power in industry and transport 
notwithstanding the much less favourable coal 
availability. 





Canadian Engineering News 


Power Company’s Programme 

The Shawinigan Water and Power 
Company has announced that it has completed 
almost two-thirds of its programme of capital 
expenditure, which from 1946 to the end of 
1951 will total 96 million dollars, and that it is 
halfway through the construction of the largest 
single project in that programme, the Trenche 
hydro-electric development. 

Last year’s expenditure of 25 million dollars 
was the largest in the company’s history, but 
the 1950 outlay is estimated at about 26 million 
dollars. As a result of accelerated construction, 
work which was not expected to be completed 
until the end of 1952 will be practically finished 
in 1951, the company reports. A little more than 
15 million dollars has been expended on the 
Trenche scheme since it was started in the late 
spring of 1948. This project is situated on 
the Upper St. Maurice River, 130 miles above 
Trois-Rivieres, and will have an _ ultimate 
capacity of 390,000 h.p. Of the initial installa- 
tion of 325,000 h.p., about half has already 
been contracted for by the Quebec Iron and 
Titanium Corporation. Still to be completed 
under the programme, besides the Trenche 
development, are the installation of trans- 
formers and equipment at Trois-Rivieres ter- 
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minal station to handle the Trenche power, 
and more additions to the system of sub-stations 
and distribution lines. 
Transmission Grid 

In a review of hydro-electric develop- 
ment in Canada during 1949, James Wilson, 
president of the Shawinigan Water and Power 
Company, referred to plans for the establish- 
ment of a power “grid” connecting the 
extreme ends of the provinces of Quebec and 
Ontario. In addition to the installation of 
new generating capacity in Ontario and Quebec, 
progress is being made in plans to connect all 
the power systems based on the Niagara, the 
Ottawa, the St. Lawrence, the Gatineau, the 
St. Maurice and the Saguenay rivers. These 
plans, Mr. Wilson reports, envisage a c¢o- 
ordinated transmission network stretching from 
Windsor in Western Ontario, through the cities 
of Toronto, Ottawa, Montreal, Shawinigan 
Falls and Quebec to the Saguenay. Into this 
system, with standard frequencies and equip- 
ment, plants will deliver power in such a way 
that full advantage will be taken of the flow 
characteristics of all the rivers. Mr. Wilson 
stated that when this system is in full working 
order the two central provinces will enjoy 
advantages from low-cost dependable electrical 
energy far superior to any comparable area on 
the North American Continent. 





Personal and Business 


Mr. Harotp Groves, chief engineer, has been 
appointed a director of the Incandescent Heat Com- 
pany, Ltd. 

GENERAL Sir CuaRLes Kine and Mr. Alexander 
Hyman have been appointed members of the 
Crawley Development Corporation. 

Mr. Leste Witson, M.A., F.R.E.S., has now 
taken up his duties as Director of Aslib (Association 
of Special Libraries), 4, Palace Gate, London, W.8. 

Sir LavRENCE MERRIAM has now completed his 
examination of controls in the Board of Trade and 
has relinquished his special appointment as 
Examiner of Controls. 

Prorto.ite, Ltd., Central House, Upper Woburn 
Place, London, W.C.1, states that its telephone 
number has been changed to Euston 8265, and that 
its telegraphic address is “ Prolite, Kincross, 
London.” 

Exvectro Dynamic CONSTRUCTION COMPANY, 
Ltd., announces that its automatic control gear 
department has been transferred to the works at 
Bridgwater. Mr. Bernard Feltbower, A.M.I.E.E., 
is the manager of the department. 

Tuse INVESTMENTS, Ltd., states that the cycle 
component companies, Brampton Fittings, Ltd., 
and Walton and Brown, Ltd., have been merged 
under the name of Brampton Fittings, Ltd., and 
are now operating from Downing Street, Birming- 
ham, 21. 

A. C. Wickman, Ltd., Coventry, has taken up 
sole export agencies for A. W. Macnamara, Ltd., 
Smethwick, Birmingham, and Hilmor, Ltd., 65, 
Calshot Street, London, N.1. In the case of the 
latter firm, the agency excludes South Africa, 
Holland, and Dutch East Indies. 

THE Rover Company, Ltd., has appointed Rootes 
Motors Inc., New York, to be its concessionnaire 
for U.S.A., Canada, Central America and the 
Caribbean. This appointment does not involve any 
financial or other arrangement between the Rover 
Company, Ltd., and Rootes, Ltd., London, nor is 
any such arrangement contemplated. 

Mr. C. E. R. SHerrineton, O.B.E., M.C., has 
been appointed by the British Transport Commis- 
sion Director of the Research Information Divi- 
sion of the Department of the Chief Research 
Officer, St. Pancras Chambers, Euston Road, 
N.W.1. He will be responsible for the development 
of a Research Information Service, which will form 
part of the Commissions’ Research Organisation 
and will be designed to assist all executives and 
agencies of the Commission. 

VIcKERS-ARMSTRONGS, Ltd., announces the 
following changes in its organisation :—Mr. Hubert 
Thompson has relinquished, for health reasons, his 
seat on the board and his office as general manager 
of the Barrow works and shipyard; Mr. P. H. 
Muirhead, director and general manager of Elswick, 
Scotswood and Chertsey works, has been appointed 
also general manager of the Barrow works and 
shipyard, with Mr. F. P. Laurens, director, as deputy 
general manager; Mr. P. H. Carey has been 
appointed a director and deputy general manager 
of the Elswick, Scotswood and Chertsey works. 














Iron and Steel Production 


Yet another record level of steel 
production was achieved in this country in 
February, when the average weekly output of 
ingots and castings was 325,000 tons, repre- 
senting an annual production rate of 16,898,000 
tons. The best annual rate reached previously 
was 16,409,000 tons in May of last year. Pig 
iron output in February was slightly lower than 
in January. Production averaged 184,400 
tons a week, which represented an annual rate 
of 9,588,000 tons, compared with a rate of 
9,422,000 a year ago. 


Wage Claims 

As these notes go to press, a meeting 
of the economic committee of the Trades Union 
Congress is being held to give further con- 
sideration to the policy of wage restraint, 
which was agreed to by a small majority at a 
conference of trade union executives in January. 
It will be remembered that that policy 
suggested that existing wage rates should 
continue whilst the Interim Index of Retail 
Prices remained between upper and lower 
limits of 118 and 106. In recommending that 
policy, however, the T.U.C. General Council 
stated that the problem of the standard of 
living of low-paid workers might call for con- 
sideration in certain cases, although it urged 
that even in considering those cases “‘ regard 
should be paid to the general economic prob- 
lems necessitating rigorous restraint.” 

Nevertheless, there are wage claims which 
continue to be debated. On Thursday of last 
week the Amalgamated Engineering Union’s 
national committee held a special meeting to 
discuss future action following the recent 
rejection by the Engineering and Allied Em- 
ployers’ National Federation of a claim for a 
general wage increase of £1 a week to be paid 
out of profits. The A.E.U. executive urged the 
national committee to recommend that the 
Government should set up a fact-finding com- 
mittee to investigate the financial structure 
of the engineering industry, with particular 
reference to profits. But, after a full day’s 
discussion, it was reported that the national 
committee had passed a resolution directing 
the executive to suggest that the Confederation 
of Shipbuilding and Engineering Unions should 
take a ballot among its constituent members 
to discover if they favoured strike action over 
the claim, or whether they were in favour of 
submitting it to the National Arbitration 
Tribunal. 

The Confederation, it should be added, was 
responsible for putting the claim forward on 
behalf of workers in the engineering industry. 
A similar claim on behalf of those employed in 
the shipbuilding industry was rejected in the 
early part of last week. A meeting of the grand 
council of the Confederation was arranged for 
yesterday (Thursday) to consider the situation 
in the light of the A.E.U.’s latest suggestion. 
There are thirty-seven unions affiliated to the 
Confederation, the largest of them being the 
Amalgamated Engineering Union. 


Export and Import Prices of Underdeveloped 
Countries 

The Department of Economic Affairs 

of the United Nations has recently issued a 

report entitled “Relative Prices of Exports 

and Imports of Underdeveloped Countries,” 

The main object of its preparation has been to 

compare the prices which have ruled in the 

period following the second World War with 
those which obtained in 1937 and 1938. 

The report begins by showing, statistically, 
that from the second half of the nineteenth 
century right up to the eve of the second World 
War there was a downward trend in the prices 
of primary goods relative to the prices of manu- 
factured goods. On an average, the report 
indicates, a given quantity of primary exports 
would pay, at the end of that period, for only 
60 per cent of the quantity of manufactured 
goods which it would purchase at the beginning 
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of the period. The conclusion is reached that, 
while the prices of primary commodities have 
tended to increase more than the prices of 
manufactured goods, since the immediate pre- 
war period, the terms of trade of underdeveloped 
countries in their relation to industrialised 
countries have failed to show an improvement. 
That conclusion has been based on a detailed 
study of the changes in total export and import 
prices of forty-four underdeveloped countries 
and areas. It suggests that between 1913 
and 1947 underdeveloped countries lost from 
2,500,000 to 3,000,000 dollars a year as a result 
of adverse changes in the price relations of their 
exports and imports. Those sums, the report 
observes, might otherwise have been used 
by the countries to finance their economic 
development. 

One view expressed in the report is that 
some kind of international action seems desir- 
able in order to improve, or even merely to 
stabilise, price relations of underdeveloped 
countries. It is pointed out that international 
arrangements to improve or stabilise the terms 
of trade of primary producers, which have so 
far been considered, have been concerned with 
prices in an absolute sense, rather than with 
the more complicated matter of maintaining a 
given parity of price relations. 


A Guide to Careers 


The Ministry of Labour has published 
this week a handbook entitled ‘ Careers 
Guide: Opportunities in the Professions and 
Business Management.” It has been compiled 
ky the Ministry’s Appointments Department in 
conjunction with the Ceatral Youth Employ- 
ment Executive and gives brief particulars 
about a large number of professional, technical 
and business occupations, including the train- 
ing involved, the qualifications required, and 
the estimated capacity of each to absorb new 
entrants during the next few years. 

The handbook certainly covers a_ wide 
choice of careers, fuller information about 
many of which is available in the series of 
“Careers for Men and Women” pamphlets 
issued by the Ministry. The profession of 
engiaeering has been dealt with at some length 
in the handbook, and notes on the training 
for most branches of the profession have been 
included. In addition, there are special 
sections devoted to metallurgy, naval archi- 
tecture, mathematics, patent agencies, meteoro- 
logy, surveying, physics and personnel manage- 
ment. Finally, the book contains some par- 
ticulars about employment in nationalised 
industries, pointing out that “these bodies 
recruit from among persons with technical or 
professional qualifications in the same way 
as private employers.” It is also stated that 
it would be misleading to assume that the 
nationalised industries represent an entirely 
new field of employment or are even likely to 
require a steady recruitment of administrative 
workers for some years to come. 

The handbook may be obtained from H.M. 
Stationery Office for 2s. 6d. 


Industry and the London Development Plan 


A provision of the Town and Country 
Planning Act, 1947, is that each local planning 
authority must submit to the Minister of Town 
and Country Planning by July 1, 1951, a 
comprehensive Development Plan for its own 
area. When such a plan is approved, it will 
form the basis upon which all future applica- 
tions to develop will be determined. 

It is realised that it would be an advantage 
if the requirements of commerce and industry 
could be made known to the local planning 
authority during the formative stages of the 
plan, and, so far as the County of London is 
concerned, the L.C.C. has sought the assistance 
of the London Chamber of Commerce. The 
Chamber has therefore appointed a Land 
Replanning Committee to keep in touch with 
the L.C.C. throughout the formative stages of 
the County of London Development Plan. 





March 10, 1950 


The first stage in the preparation of tho plan 
is, of course, the completion of a detailod gur. 
vey of the area, That survey is now provceding 
and the L.C.C, is anxious to compile as much 
factual information as possible about the needs 
of industry. Accordingly, the London Chamber 
of Commerce is issuing a form of questic:naire 
to industrial companies in the area, the a:swers 
to which will give the particulars that are 
needed. 

The Chamber acknowledges that in these 
days of incessant form-filling business m:.. may 
feel a natural aversion to completii.; yet 
another questionnaire, but it urges the inpor. 
tance of the matter. The preparatio:, of a 
sound development plan, it claims, depends 
to a very large extent upon the willing co. 
operation of the industrial community provid. 
ing the necessary advance information. “anu. 
facturers in the County of London, w! do 
not receive a copy of the questionnaire <irect, 
are invited to apply for one to the London 
Chamber of Commerce, 69, Cannon ‘Street, 
E.C.4. 


Economic Co-operation 


At the beginning of the week there 
was published as a White Paper (Cmd. 7890) 
the sixth report on operations under the Evono- 
mic Co-operation Agreement between the 
Governments of the United Kingdom ani the 
United States cf America. It covers the fourth 
calendar quarter of 1949 and much of the infor- 
mation contained in it has, of course, already 
appeared in other statistical documents relating 
to the trade of the United Kingdom. 

The report records that United Kingdom 
dollar exports have risen since devaluation, 
but not enough yet to offset the lower rate of 
exchange. In terms of sterling value, exports 
to Canada and the U.S.A. in the fourth quarter 
of 1949 were at an annual rate of £166,000,000, 
or 38 per cent higher than in the preceding 
quarter and 16 per cent higher than in the 
first quarter of the year. In terms of U.S. 
dollar value, however, fourth quarter exports 
were 4 per cent below those of the preceding 
quarter and 19 per cent below those of the first 
quarter. The rate of United Kingdom export 
to other dollar account countries in the fourth 
quarter was 16 per cent higher than in the 
third quarter in sterling value and 20 per cent 
lower in dollar value. 

A section of the report devoted to United 
Kingdom production notes that the number 
engaged in civil employment reached a total 
of just over 22,300,090 at the end of November. 
In early December, it is added, unemployment 
had risen to 330,300, or 1-6 per cent of all 
insured employees, from the low figure of 1-2 
per cent recorded in July. The slight increase, 
it is stated, was due mainly to seasonal causes. 


Coal Production 

Last week’s coal production in Great 
Britain amounted in all to 4,327,400 tons, of 
which 4,108,300 tons were raised from the deep 
mines. This total output however, was slightly 
lower than that of the preceding week, ended 
February 25th. At the same time, there was 
less tonnage lost last week through disputes. 
Coal production for the first nine weeks of this 
year has totalled 38,648,400 tons, or about 
581,000 tons more than in the corresponding 
period of last year. 

There is no improvement in the manpower 
situation in the coal-mining industry. The 
Ministry of Fuel and Power’s latest figures 
relate to the week ended February 25th, when 
the total number on colliery books was 705,700, 
of whom 291,600 were face workers. In the 
comparable week of last year the number on 
colliery books was 727,400, of whom 298,100 
were working at the face. Voluntary 


absenteeism in the week ended February 25th 
is estimated to have been 5-21 per cent, and 
output per manshift at the face 3-11 tons, 
compared with 3-03 tons at the same time last 
year. 
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French Engineering News 
(From our French Correspondent) 


The «utomobile strikes in France, which at 
one stejo seemed to be spreading, appear now 
to hav. come to @ halt. Although unions are 
urging workers to strike, they are also seeking 
to resume negotiations, and agreement is not 
impossible. The strike which started at the 
Renault Régie spread rapidly to important 
sectors of the automobile industry and the 
Paris metal industry. The four workers’ unions 
declared that the 5 per cent wage increase 
offered by employers was insufficient. In some 
cases strikers occupied the factories and had to 
be forced out by police. The four large unions 
are claiming a temporary monthly bonus of 
3900 francs, and are unanimous in rejecting the 
5 per cent offered. The employers claim that, 
despite unrest, most workers do not wish to 
strike and state the 5 per cent offer is final. 

+ * * 

In French West Africa progressive replace- 
ment of old rolling stock is taking lace. Steam 
locomotives are being replaced by diesel and 300 
American wagons are expected shortly. Conakry 
Port is expected to become a mining export port. 
In 1949, 115,000 tons of material were imported 
and 90,000 tons exported. To these totals 
will now be added 1.200,000 tons of iron ore, 
exported annuelly by the Cie Miniére, and 
300,000 tons of beuxite. Reconstruction of the 
existing port installations will be started this 
year, and 300m of quayside and 113 hectares 
of warehousing eccommedation will be cone 
structed by the side of the present port. 

Electricité de France has decided that Samou, 
in Guinea, is a suitable position for electric 
power generation. It is surrounded by impor- 
tant plantetions, small industries, and an iron 
and bauxite seam, while the falls situated there 
are suitable for power generation. A dam will 
create a small reservoir to maintain supply 
during the dry season, and from it a 1100m 
tunnel and a 550m penstock will lead to the 
power station which will at first be equipped 
with two 4500kW generators. 


* * * 


The French a‘rcraft industry is making pro- 
gress despite the difficulties of the transition 
period through which it is passing. Monsieur 
Maroselli, Secretary of State for Air, recently 
presided over a ceremony marking the beginni 
of quantity production of the “‘ Dassault 315,” 
a light, twim-engined transport aircraft. Alto- 
gether 395 of these machines will be built. 
He also took the opportunity of denying reports 
that the Government was to close the Genne- 
villiers factory and stop production of French 
aero-engines. The prototype ‘‘ Nord-2500,” a 
cargo aircraft, has been shown at Melun- 
Villaroche. This machine has a cargo capacity 
of 43 cubic metres and is capable of taking a 
3-ton lorry or two light vehicles. Its payload 
is 3360kg and radius of action 1500km at a 
cruising speed of 340km an hour. The Sté. 
Rateau has just constructed the ‘‘ G.T.S.-60,” 
a jet aircraft with a thrust of 3500kg. 


* * * 


_ Replying to a demand for a further reduction 
in S.N.C.F. credits, the Minister of Public Works 
has pointed out that credits have already been 
reduced from 85 milliard francs to 55 milliard 
francs, of which 30 milliard francs are for 
reconstruction and 26 milliard frances for equip- 
ment. Expenditure includes that on the build- 
ing of steel coaching stock, which is considered 
necessary for safety, and electrification of the 
Paris—Dijon line, which is already well advanced 
and cannot be stopped now. In reply to a 
question regarding the rumours that the 
5.N.C.F. was to develop its own shops and 
repair rolling stock, the Minister stated that no 
additional shops had been established for 
repairs since the liberation. Prices now current 
for repair of steam locomotives, however, were 
higher than those pertaining to repairs effected 
in S.N.C.F. shops. The reason for the existence 
of the 8.N.C.F. shops, he said, was to have some 
control over prices charged by private industry 
and also to make spare parts available quickly 
to avoid immobilisation of rolling stock. 





THE ENGINEER 


315 






Notes and Memoranda 


Air and Water 


Sweven’s MercantTite Marine.—During last 
year, Sweden’s merchant fleet was increased by 
twenty-four ships, aggregating 33,652 gross tons to 
2,080,000 gross tons, or to approximately 29 per 
cent more than in 1939. It is stated that motor- 
ships comprise about two-thirds of the total tonnage. 


Lioyp’s Reoister Wreck Rueturns.—tThe latest 
Wreck Returns, issued by Lloyd’s Register of 
Shipping, cover the quarter ended September 30, 
1949, and show that throughout the world there were 
forty-four ships, aggregating 63,090 gross tons, which 
were totally lost or condemned in consequence of 
casualty or stress of weather. Ships totally lost 
or broken up during the quarter through other 
causes numbered thirty-two, aggregating 117,899 
gross tons. It should be noted that the returns only 
include vessels of 100 tons gross and over. 


Miscellanea 


GENERATING PLant FoR Eoypr.—aA _ self-con- 
tained unit mounted on a transportable fabricated 
steel base and manufactured by C. J. Driver, Ltd., 
Birmingham, has just been shipped to Egypt. The 
set comprised a 300kVA alternator driven by a 
400 h.p. Paxman engine, together with a Serck fan- 
cooled radiator, exciter and control panel, the whole 
weighing 20 tons. 

Execrriciry aND Heat SuprLizs FROM THER- 
MAL Piant.—In a paper by Mr. C. G. Carrothers, 
read before the Association of Supervising Elec- 
trical Engineers on February 22nd, the author 
outlined the general theory and practice of supply- 
ing heat and electricity from the same generating 
plant, with ee reference to the possible 
economies in fuel consumption. 


Cuart or [Ron AND STEEL Prices.—We have 
received from W. Richards and Sons, Ltd., 
Britannia Foundry, Middlesbrough, a copy of the 
twenty-seventh annual issue of its ‘Chart of 
Iron and Steel Prices.” It covers the years 1914 
to 1950, and shows at a glance the prices of the 
principal iron and steel descriptions. The fluctua- 
tions in iron and steel prices which have occurred 
during those years are interesting as well as instruc- 
tive, as is also a comparison between prices now 
ruling and those which prevailed just prior to the 
first World War. 


“'T.M.C, TecunicaL JouRNAL.”’—To supplement 
its advisory services and provide a_ periodical 
record of its technical developments, the Telephone 
Manufacturing Company, Ltd., Hollingsworth 
Works, Dulwich, 8.E.21, is producing a publication 
called the “‘ T.M.C. Technical Journal.” A preface 
in the first issue, January, 1950, traces the back- 
ground and development of the company over a 
period of thirty-five years. The remainder of this 
issue is devoted to articles describing the T.M.C. 
generator, the Carpenter polarised relay, T.M.C. 
selector telephones, and transmission equipment. 


Desicn in Business Printine.—Ar exhibition 
entitled “‘ Design in Business Printing,” was opened 
at Murray House, Petty France, London, 8.W.1, on 
Friday, March 3rd, by Mr. George Isaacs, Minister 
of Labour, and a former President of the Printing 
and Kindred Trades Federation. It has been 
arranged by the Council of Industrial Design and 
the British Federation of Master Printers with the 
object of demonstrating that the communication. of 
information and ideas effectively and pleasantly by 
means of print is the concern of every business house 
in the country. Every form of business printing is 
displayed at the exhibition. 


Mosaic WatL DiaGrRaMs FOR CENTRALISED 
Supervisory Srations.—Engineering Bulletin No. 
2308, published by the Automatic Telephone and 
Electric Company, Ltd., London, describes the 
design and construction of the .“‘ A.T.M. Mosaic ”’ 
diagram. This diagram is built up of lin moulded 
squares, some of which are engraved with coloured 
symbols to denote generators, transformers, bus- 
bars, circuit breakers, &c. Manual indication of 
circuit breaker and isolator position is given by 
means of special blocks, the central portion of which 
can be rotated through 360 deg. in steps of 90 deg. 
by pressing and turning with the finger tip. 

CorrEcTION.—In our article on the Manchester— 
Sheffield—Wath electrification (February 24, 1950, 
page 250) we stated that the multiple-unit coaches 
would be equipped with Peters’ electro-pneu- 
matically operated doors. To remove any possible 
misunderstanding we should state that the doors 
will be manufactured by Light Alloys, Ltd., and 
will be operated by electro-pneumatic equipment 
made by G. D. Peters, Ltd. 


Surpe Rute ror Sror WeELpinc.—We have 
received from the British Welding Research Asso- 
ciation a copy of its newly-issued Slide Rule, 
which gives, at a glance, the necessary related data 
for the spot welding of mild steel. By setting the 
slide to the thickness of the material other factors 
can be automatically read, such as electrode 
pressure, tip diameter, welding time and current, 
&c. This useful aid can be obtained from the 
Association’s offices, 29, Park Crescent, London, 
W.1, for ls. 6d., post free. 


Hich Pressure Srzam Prres.—The Parsons 
Works News Letter (No. 9) for February, refers to 
progress made with the foundations for new bays 
being laid at Heaton South for the fabrication of 
high-pressure steam pipes. There will be three 
bays, each 60ft between crane-rails, the bay adjoin- 
ing Fossway being 630ft long and the other two 
450ft long. Alongside the shops there will be a 
materials store and a drawing office for fifty 
draughtsmen. This part of the building is expected 
to be ready in April so that designing and drawing 
office work will be completed for pipe fabrication 
to begin in October or November, followed by site 
erection of pipework in April, 1951. 

B.B.C. TsuEvision Service.—The B.B.C. has 
published (price 2s.) a thirty-two page illustrated 
booklet entitled ‘‘ The B.B.C. Television Service— 
A Technical Description.” This book contains a 
short history of the development of television, 
followed by a simple account of how television 
works, explaining the general problem and the 
method of dissecting, transmitting and repro- 
ducing the picture. Separate chapters are devoted 
to the television stations at Alexandra Palace and 
Sutton Coldfield, and to the technique of outside 
broadcasts. In conclusion there is a reference to 
future stations and there are notes on the technical 
aspect of receiving the television programmes. 

Tue Late Mr. E. B. Muscrort.—We regret to 
record the death, in London, on February 20th, of 
Mr. Ernest B. Muscroft, of 53, Woodville Gardens, 
W.5. He was sixty-three years of age and was a 
well-known personality in the iron and steel trade. 
Mr. Muscroft began his business career with Thos. W. 
Ward, Ltd., at Sheffield, in 1900, and in 1923 took 
over control of the company’s scrap iron and steel 
interests in South Wales. In 1937 he undertook 
special duties with the British Iron and Steel Cor- 
poration, Ltd., in connection with scrap supplies 
to the steel industry, which brought him into close 
contact with both the consuming and supply side 
of the industry, and he remained very active in this 
connection until his death. 

ApMIRALTY HaNnpBOOK.—We have received 
from the Admiralty an informative booklet entitled 
“A Job Worth Doing.” This publication calls 
attention to the existence of the many technical 
establishments maintained by the Admiralty in 
various parts of the country. It is excellently 
illustrated with photographs demonstrating some 
of their activities, including the launching and 
repair of naval vessels. The subject matter men- 
tions the dockyards and depots, gives information 
regarding the method of entry of apprentices and 
lists the various trades open to entrants. A number 
of paragraphs deal with the various aspects of 
conditions of service and training after entry is 
briefly outlined. Finally, a section deals with the 
prospects of promotion and gives an idea of the 
salaries for the various grades. 


TELEVISION TRANSMITTER EQuIPMENT.—The 
B.B.C. announces that orders have been placed 
with Electric and Musical Industries, Ltd., for the 
supply of two 50kW vision transmitters and with 
Standard Telephones and Cables, Ltd., for the 
associated two 12kW sound transmitters for tele- 
vision stations to be built in Scotland and in the 
Bristol Channel area. It is hoped to acquire a 
site for the Scottish station at Kirk of Shotts, 
near Harthill, and almost midway between Edin- 
burgh and Glasgow. The siting of the Bristol 
Channel station will depend on site tests now in 
progress in South Wales and North Somerset. 
The orders mentioned above complete the trans- 
mitter equipment required for the first stage of the 
announced programme of television expansion, 
consisting of five high-power stations. 





Contracts 


THe Government of the Netherlands Antilles 
has placed another order with G. and J. Weir, Ltd., 
Cathcart, Glasgow, for evaporating and distilling 
plant, to cost 500,000 U.S. dollars. This is the 
second large dollar order received by the firm in two 
years for this kind of equipment. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting és to be held should be clearly stated. 
Association of Supervising Electrical Engineers 
To-day, March 10th.—NotrineHam Branca: Spread 
le Hotel, Goldsmith Street, Nottingham, “ A.C 
Induction Motors,” G. H. Brook, 8 p.m. LIVER- 
POOL Brancx : Liverpool Engineering Society, 9, The 
Temple, 24, Dale Street, Liverpool, ‘‘ Lecturettes,” 
m 





7 p.m. 

Tues., March 14th—S.W. Lonpon Brancu: Compton 
Hall, Compton Road, Wimbledon, 8.W.19, “ Single- 
Phase Induction Motors,” A. N. D. Kerr, 8.15 p.m. 

Wed., March 15th—MaNCHESTER Branco: Engineers’ 
Club, Albert Square, Manchester, debate, ‘ Space 
Heating,” opened by F. D. Wild and H. Fairbanks, 
7.30 p.m. 

British Institution of Radio Engineers 

Wed., March 15th.—N.E. Section: Neville Hall, West- 
gate Road, Newcastle-on-Tyne, “‘ Electrical Break- 
down of Gases at Ultra High Frequencies,” Dr. 
Prowse, 6 p.m. 

Chemical Society 

Thurs., March 16th.—Burlington House, Piccadilly, 

W.1., reading of original papers, 7.15 p.m. 
Diesel Engine Users Association 

Thurs., March 16th.—Caxton Hall, Westminster, S.W.1, 
“Cooling Water for Fighting Vehicles,” J. Koffman, 
2.30 p.m. : 

Hull Chemical and Engineering Society 

Tues., March 14th.—Church Institute, Albion Street, 
Hull, “ Electrolytic Copper Refining,”’ D. E. Bellamy, 
7.30 p.m. 

Illuminating Engineering Society 

To-day, March 10th.—Exerer Group: Agricultural 
House, Queen Street, Exeter, “Lighting of the 
*‘ Brabazon * and Hangar,” I. M. Robertson, 7 p.m. 

Mon., March 13th.—LrEps CENTRE: Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, “‘ Railway Light 
Signalling Systems,” G. G. F. Halliwell, 6 p.m. 

Tues., March oe Service Bureau, 2, Savoy 
Hill, W.C.2, “Acrylic Enclosures for Flameproof 
Lighting Equipment,” P. H. Collins and W, E. Harper, 
6 p.m. 

Thurs., March 16th.—Braprorp Group: Yorkshire 
Electricity Board, 45-53, Sunbridge Road, Bradford, 
“Lighting of Recreation Centres,” A. Wilcock, 


7.30 p.m. 
Incorporated Plant Engineers 

Tues., March 14th—DunvrEE Brancu: Mathers Hotel, 
Dundee, film on “Steam,” 7.30 p.m. E. Lancs 
Branco: Engineers’ Club, Albert Square, Man- 
chester, “‘ Safety Requirements for Electrical Installa- 
tions Within the Scope of the Factory Act,” 7.15 p.m. 

Wed., March 15th—WesTERN Brancu: Grand Hotel, 
Bristol, Annual General Meeting, ‘“ Power Factor 
Correction,” E. C. Mills, 7.15 p.m. LonDoN 
Brancu: Royal Society of Arts, John Adam Street, 
Adelphi, W.C.2, “The Use of Compressed Air in 
Industry,” 7 p.m. 

Thurs., Mar 16th.— LIVERPOOL AND N. WALES 
Branco: Radiant House, Bold Street, Liverpool, 
Diesel Generation to Assist Grid Supplies,” R. A. D. 
Main, 7 p.m. 

Institute of Industrial Supervisors- | 

Sat., March 11th.—Smetuwick Section: Chance Tech. 
Coll., Crocketts Lane, Smethwick, “‘ Some —— of 
American Management Practice,” T. U. Matthew, 
1] a.m. 

T'ues., March 14th.—Dup.iey anp District SECTION : 
Tech. Coll., Dudley, discussion on “‘ The Relationship 
between the Personnel Officer and the Foreman,” 
7.30 p.m. 

Thurs., March 16th—Smetuwick Srcrion: Chance 
Tech. Coll., Crocketts Lane, Smethwick, Industrial 
Films, including “‘ They’re Everywhere,” 7 p.m. 


Institute of Marine Engineers 
Tues., March 14th.—85, Minories, E.C.3, “‘ Factors 
Governing the Design of a Modern Tanker with Special 
Reference to Machinery,” W. Lynn Nelson, 5.30 p.m. 


Institute of Metals 

Mon., March 13th.—Scortisu Locat Section : Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, Annual General Meeting, 
“Uses of Non-Ferrous Metals in the Chemical and 
Food Industry,” G. H. Botham, 6.30 p.m. 

Tues., March 14th.—S. Wates Loca Reestees : Uni- 
versity College, Singleton Park, Swansea, “Fuel 
Utilisation in the non-Ferrous Industry,” F. C. Ashen, 
6.30 p.m. 








Institute of Navigation 
Fri., March 1l7th.Royal Geographical Society, 1, 
Kensington Gore, London, 8.W.7, “ Navigation and 
Strategy in Ocean Racing,” J. H. Illingworth, 5 p.m. 


Institute of Petroleum 
Wed., March 15th—Stantow Brancu: Grosvenor 
Hotel, Chester, “‘The Role of the Process Engineer 
in the Petroleum Refinery,” C. C. Wuth, 7.15 p.m. 


Institute of Road Transport Engineers 

Wed., March 15th—N.W. Centre: Adelphi Hotel, 

Liverpool, Annual General Meeting, “‘ Modern Auto- 
mobile Transmissions,” F. J. Everest, 7 p.m. 

Thurs., March 16th.—Royal Society of Arts, John Adam 

Street, Adelphi, W.C.2, “‘ Modern Testing Equipment,” 
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S. G. Mundy, 6.30 yong N.E. Centre: Hotel 
Metropole, Leeds, ““Tyre Construction and Steering 
Geometry,” M. A. Wilson, 7 p.m. 
Institution of Chemical Engineers 

Tues., March 14th.—Geological Society, Burlington 
House, Piccadilly, W.1, ‘‘High-Duty Irons,” E. 
Morgan, 5.30 p.m. 

Sat., March 18th.—College of Technology, Manchester, 
“The Production of Technical Argon,” M. Ruhemann, 


3 p.m. 
Institution of Civil Engineers 

Tues., March 14th.—Great George Street, Westminster, 
8.W.1, “‘Government Offices, Whitehall Gardens; 
Special Problems in Construction, including the 
Re-siting of an Historic Building,” L. Scott White and 
G. A. Gardner, 5.30 p.m. 

Wed., March 15th.—AssoctaTIon oF LONDON STUDENTS : 
Great George Street, Westminster, S.W.1, ‘“‘ The 
Form and Structure of the Bridge,” R. J. Mainstone, 
6 p.m.——Mipianps Association: The College, 
Loughborough, “The Walsall Generating Station,” 
L. F. Jeffrey, 7 p.m. 

Thurs., March 16th—N.W. AssociaTION: Engineers’ 
Club, Albert Square, Manchester, ‘Methods and 
Plant for Concreting,” A. P. Lambert, 6.30 p.m. 


Institution of Electrical Engineers 

To-day, March 10th.—Epvucation Discussion CIRCLE : 
Savoy Place, Victoria Embankment, W.C.2, discussion 
on ** A Demonstration Mercury-Are Rectifier,’’ opened 
by A. M. Hodgson and G. F. Nicholson, 5.30 p.m. 

Mon., March 13th.—Lonvon STUDENTS’ } : 
Savoy Place, Victoria Embankment, W.C.2, “‘ The 
Electronic Performance of Simple Mathematical 
Processes,”’ R. C. Orford, 7 p.m. 

Tues., March |4th.—MEASUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2, “A New 
Approach to the Design of Pulse-Monitored Servo 
Systems,”’ A. Porter and F. W. Stoneman, 5.30 p.m. 

Wed., March 15th.-Ravio Srction: Savoy Place, 
Victoria Embankment, W.C.2, “The Structure, 
Electrical Properties and Applications of the Barium- 
Titanate Class of Ceramic Materials,” Willis Jackson, 
5.30 p.m.——ScotrTisu CENTRE: Heriot-Watt College, 
Edinburgh, “‘ Selection of Transformers for Use in 
Distribution Networks, with special reference to the 
New Low-Voltage Standard of 240V,” E. Tobin, 


7 p.m. 

ped ang March 16th.—Savoy Place, Victoria Embank- 
ment, W.C.2, “The Continental Development of 
Single-Anode Mercury-Are Rectifier Valves for High 
Power,” H. von Bertele, 5.30 p.m. 

Sat., March 18th.—N. Miptanp StupEnts’ SECTION : 
Yorkshire Electricity Board Offices, Market Street, 
Huddersfield, ‘‘ The D.C. Traction Motor,” 8. A. Wood, 
2.30 p.m. 

Institution of Engineering Inspection 
Wed., March 15th—WestT oF ScoTtanp BRANCH: 
zineering Centre, 351, Sauchiehall Street, Glasgow, 
**Hydro-Electrie Power,” C. Bramham, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
To-day, March 10th.—Robert Gordon’s Tech. Coll., 

Aberdeen, ‘“‘Some Problems in Farm Mechanisa- 

tion,” W. J. West, 7.45 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., March 15th.—LonpoN AND District ASSOCIATE 

MeMBERS’ AND GRADUATES’ SECTION: Town Hall, 

Holborn, W.C.1, “ Flues for Gas-Fired Boilers,’ D. 

MacIntyre, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, March 10th.—Storey’s Gate, St. James's Park, 
S.W.1, “ Gear-Tooth Stresses at High Speed,” W. A. 
Tuplin, 5.30 p.m. . 

Sat., March 11th.—SouTwEern Brancn: Royal Aircraft 
Establishment Tech. Coll., Farnborough, Presidential 
Address, H. J. Gough, 12.45 p.m. 

Mon., March 13th.—Dersy A.D. CENTRE: Midland 
Hotel, Derby, “‘ An Application of Petrol Injection 
to Automobile Engines,” R. Barrington, 7.15 p.m. 

Tues., March 14th.—AvutToMOBILE Division: Storey’s 
Gate, St. James’s Park, S.W.1, “‘ Air Condition Control 
for Automobiles,”’ C. 8. Steadman, 5.30 p.m. 

Wed., March 16th—Miptanpd Branch GRADUATES’ 
Section: County Tech. Coll., Stafford, “* Torque- 
meters,” N. S. Wells, 7 p.m.——YORKSHIRE BRANCH 
GrRaDvUATES’ SECTION: Visit to Rowntree, Ltd., York, 
2.30 p.m. N.E., A.D. Centre: The University, 
Leeds, “‘ Some Factors Governing the Performance of 
Crankcase Lubricating Oils,” A. Towle, 7.30 p.m. 

Thurs., March 16th.—WeEsTERN A.D. CENTRE: Technical 
Institute, Gloucester, “‘ Cinematography in Engineer- 
ing,” H. A. V. Bulleid, 6.45 p.m. 

Fri., March l7th.—Storey’s Gate, St. James’s Park, 
8.W.1, Annual General Meeting, 5.30 p.m. N.E. 
Branco Grapuates’ Section: Northern Gas Board 
Showrooms, Grainger Street, Newcastle-upon-Tyne, 
Annual General Meeting, ‘“‘ An Historical Survey of 
the Develop t of Mechanical Engineering on the 
N.E. Coast of England,” J. W. Middlemas, 7 p.m. 

Sat., March 18th.—WeESTERN BRANCH GRADUATES’ 
Section: Visit to the works of Stothert and Pitt, 
Ltd., Bath, 10 a.m. 

Institution of Mining and Metallurgy 

Thurs., March 16th.—Geological Society, Burlington 
House, W.1, “‘The Hollow Charge Effect,” W. M. 
Evans, and ‘ Polyphosphates in Cyanidation,” N. 
Hedley, 5 p.m. 


Institution of Production Engineers 

Fri., March 10th—W. Wares Svus-Secrion: Civic 
Buildings, Swansea, ‘‘ The Effective Use of Metals,” 
E. G. West, 7.30 p.m. 

Mon., March 13th.— SHEFFIELD SECTION : Royal Victoria 
Station Hotel, Sheffield, “‘ Development in Design and 
Manufacture of Heavy Steel Works Plant,” W. Bailey, 
6.30 p.m. 

Tues., March 14th.— BIRMINGHAM GRADUATE SECTION : 
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James Watt Memorial Institute, Great Charles Street 
Birmingham, “Production Methods for Medium, 
Sized Presswork,” J. L. Williams, 7 p.m.——Dowpg 
Seor1on: Mathers Hotel, Dundee, ‘ 
Moves in a Business,” T. G. Rose, 7.15 p.m. 

Wed., March 15th.—BrnMincuaM SECTION : Jamos Watt 
Memorial Institute, Great Charles Street, Birmingham 
‘Modern Forging Practice,” J. Sharman; Annual 
General weeny OY .m.———-LIVERPOOL Sxcrioy . 
Radiant House, Bold Street, Liverpool, “ Methods of 
Protection Against Metallic Corrosion,” T, A. Evang 
7.15 p.m.——MANCHESTER SECTION: Mechanics’ 

Institute, Crewe, “Advance in Industrial Hogt 
Treatment,” J. McHenry, 7.15 p.m. WESTERN 
Secrion: Grand Hotel, Bristol, “Some Aspects on 
the Fabrication and Welding of Stainless aid Hoat. 
Resisting Steels,” F. Jukes, 7.15 p.m. 

Thurs., March 16th.—Guasaow Sxction : Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent 
Glasgow, “Effective Use of Material,” J. Binnie’ 
F. Perkins and J. Platt, 7.30 p.m, MANCHESTER 
GRApUATE SECTION: College of Technology, Man. 
chester, Annual General Meeting, 6.45 p.m; Film 
Show, “The Manufacture and Use of ‘| ungsten 
Carbides,” P. G. Bell, 7.15 p.m. 

Fri., March Vith.—Coventry SECTION: Geisha Cafe 
Hertford Street, Coventry, “‘ Some Notable Aluminium 
Alloy Castings,” A. R. Martin, 7 p.m.——N.x, 
Grapuaté SEcTION: Neville Hall, Westgate Road, 
et a “ Welding,” R. B. Williams, 

p.m. 








Junior Institution of Engineers 
To-day, March 10th.—39, Victoria Street, S.W.1, °° Some 
Inventions of Sir Henry Bessemer,” Geo. Baker, 


6.30 p.m, 

Fri., March 17th.—39, Victoria Street, 8.W.1, “ Cutting 
Tools, Development, Design and Application: A 
Review,” W. Castledine, 6.30 p.m. 

Liverpool Engineering Society 

Wed., March 15th.—24, Dale Street, Liverpool, ‘ The 

Nature of the Electric Spark,” J. M. Meek, 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

T'o-day, March 10th.—Mining Institute, Newcastle-upon- 
Tyne, “Steam Turbine Propulsion Machinery for 
Merchant Ships,” T. W. F. Brown, 6.15 p.m. 


Old Centralians 
Tues., March 14th.—Chez Auguste Restaurant, Frith 
Street, W.1, “The Consumption of Water,” H. F. 
Cronin, 12,55 p.m. 


Royal Aeronautical Society 
Tues., March 14th.—Bevrast Brancu: College of 
Technology, Belfast, “Problems of High-Speed 
Flight,” H Davies, 7 p.m. 
Thurs., March 16tb.—Institution of Civil Engineers, 
Great George Street, 8.W.1, “ Air Survey,” F. C. V. 
Laws, 6 p.m. 


Royal Institution of Chartered Surveyors 
Mon., March 13th.—12, Great George Street, S.W.1, 
“* Practical Application of Modern arch into the 
Properties of Wood,” H. E. Desch, 5.30 p.m. 


Society of Chemical Industry 
Thurs., March 16th.—Institution of Structural Engineers, 
11, Upper Belgrave Street, S.W.1, “The Evenness of 
Distribution of Tar by Mechanical Sprayers,” G. H. 
Fuidge and A. L. Deadman, 6 p.m. 


Stephenson Locomotive Society 
Sat., March 18th.—Manchester Seige Society's 
Rooms, Deansgate, ‘* Rambles ixt Wye and 
Severn,” B. Baxter, 6.15 p.m. 


Stoke-on-Trent Association of Engineers 
Sat., March 18th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, “‘ The Factory Acts of To-Day,” 
E. Waller, 6 p.m. 
Women’s Engineering Society 
Tues., March 14th.—MancHESTER Branco: Engineers’ 
Club, Albert Square, Manchester, ‘‘ The Development 
of Railway Signalling,” G. I. Foster, 6.30 p.m. 
Thurs., March 16th.—Lonpon Branco: 35, Grosvenor 
Place, 8.W.1, “‘ Women and Aircraft,” 7 p.m. 





Rust REMOVAL AND PREVENTION.—Dex Indus- 
tries, Ltd., of Edwin Road, Twickenham, Middle- 
sex, has developed a process for the removal of 
rust in which electrolytic cleaning of parts coated 
with rust can be carried out in the standard elec- 
trolyti¢ cleaner used in most plating shops. This 
cleaner consists of a mixed solution of tri-sodium 
phosphate — sodium carbonate and soap — and 
usually operates at 6-8V d.c. at a temperature of 
60-70 deg. Cent. To facilitate electrolytic rust 
removal in this bath the affected parts are given 4 
coating of ‘‘ Metlgard ’—a product of Dex Indus- 
tries, Ltd.—by dipping, painting or spraying. 
Then, after allowing the coat to dry, the part 1s 
vapour degreased and is treated anodically in the 
cleaner for 8-10 minutes, rinsed and dried. This 
treatment, it is claimed, will remove rust on all 
but the most stubborn cases, which may require 
a second treatment followed by a five-second dip 
in muratic, with subsequent cr | and drying. 
A light coating of ‘“ Metigard” will give protec- 
tion against further corrosion for some months. 
Many parts, such as gears which are lightly rusted 
and which. cannot be cleaned by the oil and 
emery process, can be wetted with ‘‘ Metligard 
and subsequently brushed with a hard bristle 
brush on a standard polishing spindle. 
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Institute of Marine Engineers Dinner 


{ae annual dinner of the Institute of Marine 
Engineers was held on Friday, March 10th, with 
Commander Sir Robert Micklem in the chair, 
supported by a large number of distinguished 
guests, among whom were Lord Fraser and 
Lord Vedder and also by over 650 members 
and their friends. Sir Harold Hartley proposed 
the toast of ‘* The Royal and Merchant Navies 
of the British Commonwealth.” He praised 
the courage and devotion to duty of both ser- 
vices and made particular mention of certain 
famous war-time exploits. Sir Harold recalled 
that Dr. Johnson maintained that danger is a 
great quickener of the mind and instanced the 
vontributions made by the scientist in 
developing radar and asdic. In his reply 
Lord Fraser dwelt on management effi- 
ciency end the need for respect for the 
responsi bilities carried on the shoulders of our 
leaders. ‘“ The Institute of Marine Engineers ” 
wes proposed by Sir Stanley Goodall. He 
struck a serious note. Education, technical 
qualifications and training systems were his 
main theme, coupled with improved liaison 
with the Institution of Naval Architects. 
sir Robert Micklem, in replying, made special 
mention of the steady increase in the strength 
of the Institute. 


Power Production at Loch Sloy 

THE Loch Sloy hydro-electric project, the 
first major scheme of the North of Scotland 
Hydro-Electric Board, commenced production 
on Monday, March 6th. At the Inveruglas 
generating station, Mr. Thomas Johnston, 
Chairman of the Board, started up the first 
of the scheme’s four 32,500kW _ turbo-alter- 
nators. In the control room the output of the 
machine was synchronised with the National 
Grid and within a few minutes 25,000kW of 
power were being transmitted to Windyhills, 
near Glasgow, thirty-six miles away. Mr. 
Johnston said that those present were wit- 
nessing an important landmark in a great 
enterprise. Current was being transmitted to 
Glasgow at the rate of about one-sixth of its 
totel peak load requirements. At present, he 
continued, about 25,000kW was being sent, 
but it was probable that this would be increased 
in a week’s time to about 32,500kW. Mr. 
Johnston then said that when the station was 
complete it would export to the grid at Glasgow 
about half of the total peak load requirements. 
The three remaining sets in the Inveruglas 
station will be brought into operation as they 
are completed. Among those present were 
Sir Edward MacColl, Deputy Chairman of the 
Board, Mr. James Williamson, of James 
Williamson and Partners, civil engineering 
consultants for the project, Mr. S. P. Donkin, 
of Kennedy and Donkin, electrical consultants, 
Mr. E. J. Edger, Divisional Controller, B.E.A. 
South West Scotland Division, Mr. W. Mac- 
Farlane, Deputy Controller, Mr. T. Lawrie, 
General Manager, North of Scotland Hydro- 
Electric Board, Mr. R. H. Bannister, English 
Electric Company, Mr. W. Crawford, Messrs. 
Harland and Wolff, and Mr. H. A. Daniels, 
senior resident engineer. 


Air Disaster in South Wales 

We record with deep regret a major civil 
air disaster which occurred in South Wales on 
Sunday afternoon last. An Avro “ Tudor V ”’ 
aircraft, operated by Fairflight, Ltd., which 
was on @ charter flight from Dublin to Llandow 
Airport, crashed into a field in the village of 
Sigingstone only about quarter of a mile from 
the airport. There were eighty-three people, 
including five crew, aboard the aircraft, and 
of that number eighty lost their lives as a result 
of the accident. The passengers were returning 
from last Saturday’s international rugby match. 
A detailed examination of the wreckage was 
started immediately by accident investigation 
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officers of the Ministry of Civil Aviation. In 
answer to a question in the House of Commons 
on Monday, the Parliamentary Secretary to the 
Ministry of Civil Aviation, Mr. Beswick, 
expressed the profound grief of the Government 
and deep sympathy with the relatives of the 
victims of the disaster. He announced that 
the Minister of Civil Aviation, Lord Pakenham 
~——-who travelled to the scene of the crash on 
Sunday evening—had decided that, in view of 
the serious loss of life there should be a public 
court of inquiry into the cause of the accident. 


* Navigation Through the Ages ” 
Exhibition 

THE British Council, in co-operation with the 
Institute of Navigation, and the Norwegian 
Maritime Museum, has prepared an exhibition 
entitled ‘‘ Navigation Through the Ages,” 
which was opened in Oslo on Wednesday last 
March 15th. The exhibition, which includes 300 
separate items—some lent by Norwegian 
owners—is on similar lines to that arranged in 
London by the Institute of Navigation two 
years ago. Its aim is to demonstrate the 
development of navigation methods and to 
emphasise the changes which have taken place 
between the time when the astrolabe and the 
fore staff were used and the introduction of 
radar and other modern radio aids. Separate 
sections of the exhibition are devoted to charts, 
astronomicel instruments and almanacs, com- 
passes, speed and distance-measuring instru- 
ments, and radio aids, particularly those 
employed in air navigation. Among the exhibits 
of special historical interest are a spy-glass 
given by Napoleon to Captain Stanfell in 1818 ; 
a theodolite used by Scott during his fatal Polar 
expedition, and some of the gear used on the 
Fram expedition of 1898-1902. In addition, 
there is an astrolabe, dated about 1600, which 
was dredged up from the harbour at Vera Cruz, 
Mexico, and also Halley’s Magnetic Chart of 
the World, 1700. Among the modern exhibits, 
there are shown photographs and diagrams of 
the Liverpool Harbour Supervision Radar and 
a complete ship-borne radar apparatus. Sir 
Harold Spencer Jones, the Astronomer-Royal, 
attended the opening of the exhibition on 
Wednesday, when he delivered a lecture to the 
Anglo-Norse Society on “Life on Other 
Worlds.” To-day, he is to give a special lecture 
on “Radio Astronomy” to the Faculty of 
Mathematics and Natural Science at Oslo 
University. The exhibition will continue until 
April 4th. 


Report on Scottish Train Fire 


THE report was published yesterday of the 
Ministry of Transport’s inquiry into a fire which 
occurred in an express passenger train at 
8.40 p.m. on June 23, 1949, at Penmanshiel 
Tunnel, on the Scottish Region main line from 
Edinburgh to Newcastle. The train concerned 
was travelling from Edinburgh to King’s Cross. 
Two coaches, the ninth and tenth from the 
engine, were completely gutted and seven 
passengers were injured. The inquiry was con- 
ducted by Colonel R. J. Walker, one of the 
Ministry’s Inspecting Officers of Railways, and 
his report indicates that the fire originated at 
the foot of the leading wall of the leading trans- 
verse corridor of the tenth vehicle from the 
engine, and, spreading quickly forward, sub- 
sequently set fire to the ninth vehicle. The 
report says that the substance which caused 
the very rapid spread of flame was the clear 
cellulose lacquer with which the walls of the 
corridor had been sprayed, though the rate of 
spread was undoubtedly accelerated by draughts 
of air through the corridors. The cause of the 
fire, Colonel Walker’s report says, cannot be 
determined with certainty, but it was probably 
a lighted match thrown carelessly against the 
wall, the dottle of a pipe, or perhaps even a 
cigar or cigarette end. The possibilities of an 
electrical failure or of a cinder from the train 
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engine or @ passing engine were investigated, 
but were not thought to be the cause of the 
fire. In his remarks and recommendations, 
Colonel Walker says that in the general design 
of coaches the whole question of fire may not 
always have been given the consideration its 
importance warrants. In this particular case, 
he observes, it was evidently given no con- 
sideration at all, for the inflammable nature 
of clear cellulose lacquer is no new discovery. 
Bearing in mind the interior furnishings, Colonel 
Walker points out that a fire in a steel coach is 
no more impossible than in one of composite 
construction. His report adds the comment 
that whilst not wishing to over-emphasise the 
risk of fire from electrical causes, every reason- 
able step should be taken to minimise such a 
risk. Colonel Walker therefore suggests that 
attention should be given to ensure a more 
satisfactory standard of workmanship in the 
wiring of railway coaches. 


Raising of H.M. Submarine 
“ Truculent ” 


On Tuesday evening last, the submarine 
“ Truculent ” was successfully raised from the 
bed of the Thames Estuary where she had lain 
since January 12th. After collision with the 
Swedish tanker ‘“‘ Divina” on that day, the 
submarine sank near Shivering Sands, about 9 
miles from Sheerness. The lifting of the 
“‘ Truculent ” was effected by the use of two lift- 
ing vessels, the “‘ Energie ” and the “Ausdauer,”’ 
which formerly belonged to Germany. Each 
vessel had two-jibs projecting over the water 
from its stern, and from blocks attached to the 
jibs hawsers were run to similar blocks attached 
to four slings round the body of the sub- 
marine. The submerged displacement of the 
““Truculent ” is 1575 tons, and experts have 
estimated that the actual lifting load was 
approximately 1000 tons. The lifting was 
carried out at a rate of about 20ft an hour. 
Later on Tuesday evening, the “ Truculent ” 
was towed, in a broadside position, to Cheney 
Spit. . Subsequently she is to be taken into 
Sheerness Dockyard. 


British Goods for Canadian Railways 

THE Ministry of Supply has announced this 
week that Canada’s two railway systems— 
Canadian Pacific and Canadian National— 
are seeking United Kingdom sources of supply 
for a wide range of goods, including typewriters 
and tractors, in addition to a variety of railway 
equipment and accessories. Both railways 
import large quantities of equipment each year, 
goods worth 80,000,000 dollars being bought 
in 1949 by Canadian National Railways alone. 
Until now, however, British participation in 
this trade has been small. The Ministry says 
that if United Kingdom manufacturers can 
satisfy Canadian technical requirements and 
standards, and show that their goods are suited 
to climatic and other conditions in the Dominion, 
Britain’s share of this important dollar market 
should be greatly increased. It is emphasised 
that most of the equipment needed by the Cana- 
dian railways is of different design and specifica- 
tion from that used in Britain, and the overseas 
markets which British manufacturers serve. 
The scale of Canadian requirements and the 
fact that orders from the two railways are 
likely to be repeated, however, suggest that 
initial special tooling and other adaptation by 
British firms may be well worth while. Trade 
associations in all the relevant industries which 
manufacture the many articles mentioned, have 
already been asked by the Ministry of Supply 
to approach the Canadian railways for full 
details of their requirements. The London 
representatives whom firms should approach 
are Mr. F. Fawke, Purchasing Agent, Canadian 


. Pacific Railways, 62, Trafalgar Square, London, 


W.C.2, and Mr. J. B. Thom, European Manager, 
Canadian National Railways, 15-19, Cockspur 
Street, London, 8.W.1. 
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THE ENGINEER 


Productivity in British Industry’ 


No. III—HIGH PRODUCTIVITY AND PRODUCTION COSTS 
By Sir CLAUDE GIBB, C.B.E., F.R.S.,f and GORDON M. BAKER, B.Sc.t{ 


{ is often assumed that high productivity 
Din low production costs automatically 
vo hand in hand. That is not necessarily the 
case, and high productivity per individual 
worker can sometimes result in uneconomic 
production costs. Particularly is this the 
case in heavy engineering, where overtooling 
may lead to serious increases in production 
wsts. C. A. Parsons and Co., Ltd., has 
recently completed the re-equipment of its 
Heaton and Walkergate Works, spending 
over two million pounds in the past four 
years. Resulting from the re-equipment and 
re-planning, together with some expansion, 
the volume of work produced in 1949 was 
appreciably more than double that of 1939. 

Some of the principles adopted when con- 
sidering the re-planning are given in this 
article, together with examples. The range 
of Parsons products to be catered for varies 
widely. The largest alternator stator at 
present under construction will weigh 192 
tons, but can be handled readily by the 200- 
ton crane in the heavy assembly bay. At 
the other end of the range is turbine blading, 
where methods approaching those of mass 
production can be justified. In between these 
extremes come castings or fabricated parts 
up to 60 tons in weight, and governor control 
mechanisms and similar components weigh- 
ing a few pounds only. Under construction 
in 1950 will be turbo-generators ranging from 
50kW output to 100,000kW. Transformers 
will run from 5kVA to 75,000kVA. Turbo- 
generators dispatched from the works in 1949 
had a total capacity exceeding 800,000kW. 
Transformers dispatched exceeded one 
million kVA. The 1950 targets are even 
higher. 

When giving initial consideration to the 
question of re-tooling, the sales department 
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war period had been overtaken and world 
demand was again reasonably steady. This 
estimate had to be a worldwide one, since 
more than half Parsons’ output has been and 
still is exported. 

Although factory working conditions had 





Fic. 3—No. 1 BAY OF HEAVY MACHINE SHOP IN 1949 


always been reasonably good, it was decided 
that in future, as a first consideration, con- 
ditions of working should be as near ideal as 
it was possible to provide. If a man is to 
spend in a factory half the hours he is awake, 
then that factory should be attractive, clean, 
cheerful, well lighted and safe. If that factory 
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heightening effect; walls are a creamy yellow 
colour called ‘‘ suntone ’”’; cranes, doors and 
window frames are focal orange. Machine 
tool beds and fixed parts are leaf green, so 
that the eye hardly registers on them ; slow- 
moving parts are suntone, but slightly deeper 
than the walls, so that there is some con- 
trast ; controls are focal orange. There is 
not the slightest doubt but that the effect of 
colour has been reflected in much greater 
cheerfulness, a more friendly atmosphere and, 
with many other things, has contributed to 
more accurate workmanship and increased 















































output per man-hour. Absenteeism and 
accident rate has fallen appreciably. 

The old saying of the Navy that ‘‘ A happy 
ship is an efficient ship ” applies with equal 
force to a factory. Unless a factory is a 
happy one, the installation of new equipment 
may well be money wasted in that there will 
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provided an estimate of the likely demand 
(both in total annual capacity and in sizes), 
not for the immediate post-war years, but 
for when the backlog of orders due to the 





* No. I, “An Introductory Survey.” by B. White, 
appeared February 17th; No. II, ‘“‘The Threshold of 
Productivity,” by F. A. Martin, March 3rd. 

Q Chairman and managing director, C. A. Parsons and 
40., Ltd. 
+ Works manager, C. A. Parsons and Co., Ltd. 





I I : 
s ms 
: Spot | Spot | 
Ce} i Wee etel_| 
25 ] Grinding & Varmich 
Ragging Thick 
aaaee Coreplate Plate 
TRANSFORMER 
CORE 
BUILDING 
i ]27 —_—_- 
an 
328 30 31 A | Standage 
cel Oca a 
a $ —4 sts + a EF $e J 
Tf Y FETT leery lsh Of ay aa, wy” 
| ag 
_ . “ fa dent: 0k aaa 7h aed Mpegs ap i ee Nl a a rs eh entieeian a an = 
12 is __ 78 at 13-13 _14_—«*14 Gangway my (4 a a 2 
_ S ae ae pt -—e. a aPC tc 
Os Oss; (Oe Ds oe oe = " +3 FINISHED 
os : F Big, ioe aet [4nnears Anneal'g| |Anneal'g x i ae ae -——---} s 
7 ie = - Furnace | | Furnace | Furnace L >| WORK 
i [78] [19 meee SF a ds SIGE spe cee OT 13 
--- 'ga| = — a +~—- aE TEN ——-}- 
es OS A : - - - 
0 20 40 60 80 100 
SCALE FEET 


Fic. 4—CORE PLATE SHOP IN 1949 


is more cheerful and colourful than his home 
or his club—or his pub.—then it is likely he 
will want to improve his home. Thus will 
pride in his home be created and auto- 
matically will come pride in craftsmanship. 
The whole of Parsons’ works are painted 
internally in striking colours. Steelwork and 
roofs (where not glass) are painted a bright 
azure blue, which has a quite extraordinary 













be no attempt on the part of the men to 
obtain the maximum output possible from 
the new machine. The establishment of 
mutual trust between management @and 
operatives is an essential pre-requisite of any 
re-tooling if the latter is to succeed. Parsons 
gave an unconditional guarantee that addi- 
tional effort by an operator on new equip- 
ment would always result in increased 





earnings. It was explained, however, that a 
return must always be obtained on the money 
spent on new equipment, but the operator 
would share—not, of course, necessarily 
equally— in savings effected. 

Another decision taken was to keep money 
spent on new buildings to a minimum. It is 
Parsons’ job to sell turbo-alternators and 
transformers, but not to sell floor space. In 
other words, non-productive floor space must 
be an absolute minimum. 

The cost of buildings for a heavy engineer- 
ing factory is between £2 and £3 per square 
foot of all floor space provided. If external 
features, such as approach roads and heating 
boilers are included, the cost will be nearer 
the higher figure. In such a shop a large 
horizontal boring and drilling machine would 
occupy a floor area of some 30ft by 40ft or 
have a building cost of £3600, the machine 
itself costing £5200. A big shaft lathe costing 
£20,000 would occupy an area costing some 
£5000, whilst a radial drill costing £1200 may 
oceupy floor space worth £1650. It will be 
seen that building costs represent a formid- 
able increase on the cost of the plant and that 
a very large increase in productivity would be 
necessary to justify any lay-out but the most 
economical of floor space. The same argu- 
ment applies to assembly and erection shops, 
where the cost of installed plant is negligible 
compared with the cost of the building. 

Few people realise that money is just as 
much an item of productive equipment as a 
lathe or a planing machine. High use factor 
of money or machine tools is important in 
reducing production costs. Equipment or 
finance should never be idle. If the space 
allocated around machines is more than the 
bare minimum essential to the handling of 
components between operations, it is a 
certainty that that floor space will be filled 
up and at once the volume of work in pro- 
gress for a given total output is increased, 
with unnecessary money tied up in stocks as 
well as in providing the wasted building floor 
space. 

Expensive machine tools or buildings 
should be utilised as near to 168 hours per 
week as is practicable. High use factor is 
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equipment then installed operated between 
110 and 120 hours a week. The decision was 
taken to double the 1939 output, but that 
no more floor space could be made available 
for heavy machine work. This for two reasons 
—first, it was believed capable of achievement 
and, secondly, that if the shop was to be 
extended in any direction then other lighter 
shops would have had to be demolished and 
the total cost of providing, say, a 50 per cent 
increase of floor space (which might be con- 
sidered reasonable) would have added almost 
50 per cent to the cost of housing and install- 





March 17, 1959 


they can always be kept working to fy 
capacity. Potential high productivity of 
a single-purpose “special” was always 
balanced against use factor, flexibility anq 
capital cost of the machine and the floor 
space occupied. Production costs of the 
final turbo-generator were the deciding factor 
always. Individual component high pro. 
ductivity was often useless in the overall 
scheme and far too costly. 

In the re-tooling, an increase of 40 per cent 
cylinder boring mill capacity was provided 
with two radial drills and a horizontal horing, 
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ing the new machine tools proposed. It is 
admitted frankly that the second considera- 
tion caused the first belief to be clung to 
when at first and second consideration it did 
not appear possible. 

Figs. 2 and 3 show the lay-out of the same 
shop in 1949, when it comfortably achieved an 
output rather more than double that of 1939. 

Comparing the two lay-outs, the most 
obvious change is that the large open spaces 


drilling and facing machine also added. 

A very careful study of inter-operational 
routing was made before deciding on plant 
location. In a heavy machine shop every 
endeavour should be made to avoid lifting 
any component by combining as many 
operations as possible on one machine. If, 
however, an article must be lifted, it makes 
little difference in a shop with overhead 
cranes whether it be moved a few yards to an 
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yet to receive the attention it must have if 
we are to reduce production costs to a mini- 
mum. In most cases it will be found that 
there is at least as much scope in cost reduc- 
tion by attacking plant use factor as in 
examining individual process productivity. 
Obviously both must be explored to the 
limit. 
Heavy MACHINE Bays 


Fig. 1 shows the heavy machine shop in 
C. A. Parsons and Co., Ltd., in 1939. The 
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provided in 1939 and then considered essen- 
tial for holding components between opera- 
tions, have been much reduced. Four access 
railway lines have been reduced to two and 
that floor space recovered. A number of 
small machine tools previously housed under 
heavy cranes have been transferred to, or 
been replaced by new plant in, a lighter and 
cheaper building. The number of machine 
tools was actually reduced, but every one 
installed was either specially designed or 
carefully selected to have a range such that 


adjacent machine or halfway down the bay. 
Thus, although a measure of machine group- 
ing by types has been adopted, this has not 
been insisted upon if space could be saved by 
other arrangements. Considerable time and 
expense, however, are involved if an article 
has to be transferred from one bay to 
another. This not only necessitates two crane 
lifts where one would have done, but it also 
means utilising cross bay railway lines which 
should be reserved for handling raw material 
in and finished work out. In the new lay-out, 
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therefore, there are marking-off tables in 
joth bays and a deliberate abandonment 
of machine grouping to avoid interbay 
transport. 

It must be made easy for material to reach 
the right destination, and transport must be 
as cheap as possible. Light material should 
not be processed under heavy cranes. It 
should be appreciated that material move- 
ment is generally carried out by the least 
highly trained men and the destination of 
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difficulty—the sausage machine principle 
works because it must. The overall manu- 
facturing time has been decreased. With no 
piles of stagnant material there is a greater 
sense of useful activity and of efficiency 
and purpose; it is much easier to maintain 
cleanliness and the accident rate is lower. 


LigHt MACHINE OR CuTTING SHOP 


Figs. 4 and 5 showing the core plate shop are 
acomplete contrast to the heavy machine bays 
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FiG. 7—TURBO-ALTERNATOR AND CONDENSER ERECTION SHOP PROGRAMME 


components should be made obvious if 
smooth working is to be obtained. 

The reduction of open floor space called for 
improved planning of machine loading and of 
work routing. Material can only be received 
in the shop as it is required for first operations. 
The shop superintendent knows that his 
shop planning must break down and the —_ 
become choked with material unless eac 
component passes steadily from machine to 
machine for successive operations or groups 
of operations. In practice, there has been no 





and the lay-out and transport problems were 
entirely different. Here the work is relatively 
light and there is no single piece which cannot 
be lifted by hand. The plate flows in a regular 
pattern from one end of the shop to the 
other. The raw material is brought in at 
the east end of one bay, where it is unloaded 
and stored until required. An overhead 
crane delivers large bundles of the appro- 

riate quality and size of plate either to the 

eavy stator presses or to the first of a 
battery of guillotines according to whether 
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the ultimate cut plate is for alternator stators 
or transformers. 

The shop lay-out again keeps idle floor 
space to an absolute minimum. Punching, 
burr grinding, press brakes and varnishing 
machines are arranged to make use of a 
finished work flat conveyor belt at waist 
height running from east to west, with a con- 
cave scrap conveyor immediately under it and 
just below floor level, running from west to 
east. Hence plate in process or finished is 
always moving westward, whilst scrap mate- 
rial is returned eastward to bins in the raw 
material store. Transformer plate, after 
leaving the guillotines, crosses the shop by 
stillages to the fly presses or press brake and 
thence by conveyor belt to burr grinding and 
varnishing. With the exception of one or two 
blank spaces left beside the conveyor for 
possible additional machines, there is no 
unused space in the shop. 

Fig. 4 is an entirely new shop. A lay-out 
of the old shop is shown in Fig. 6, but any 
comparison between the two shops is diffi- 
cult because, due to the present Factory Act 
Regulations, the guillotines in the new shop 
operated by women are only able to work 
day shift, whereas in the old shop they were 
operated day shift and night shift. The four 
heavy presses employed in stamping plate 
for alternator stators are, however, the same 
as in the old shop, and whereas the output per 
hour in 1939 was between 80 and 90 stamp- 
ings per press with two operators, to-day it is 
over 300 per hour with two operators or 170 
with one operator. The earnings of the men 
have increased from about 25 per cent above 
their basic rate to some 80 per cent above 
basic. Part of this increased output is due 
to lay-out and the fact that conveyor 
handling always keeps the presses free from 
scrap or finished work. Part has been due to 
a careful study of press operation and plate 
handling. Much was due to the operators’ 
confidence that their contract prices will not 
be altered unless there is a change in method 
or tooling. 

The lessons of the old shop had shown the 
necessity to keep work moving and machines 
clear of accumulation, whether of finished 
work or scrap cuttings, but also the necessity 
to move work without requiring a crane. It 
was determined in the new shop that all but 
scrap material should flow in one directior. 
and that once plate had been drawn from 
the raw material store it should not stop until 
it was accepted as a finished and inspected 
product at the other end of the shop. The 
time limit placed on its journey was not more 
than eight hours, provided the plate was not 
annealed after cutting and scrubbing. More 
than half the plate is handled entirely by 
conveyor, the remainder being first moved by 
stillage and then by conveyor. It is ex- 
tremely rare for plate ever to be lifted by 
crane except from store to first operation or 
as finished work after inspection, being loaded 
for external transport. Accumulation of 
plate on the shop floor has been prevented 
entirely. The accident rate in the new shop 
is very much lower than it was in the 
old shop. 


EREOTING AND ASSEMBLY SHOPS 


In heavy engineering, erecting and 
assembly areas are usually comparable with 
those of the machine shops, whilst the cranes 
and buildings must be capable of lifting 
assemblies and therefore are heavier than 
those in the machine shop. In Parsons, the 
biggest crane in the assembly bays is of 200 
tons capacity, whilst the heaviest machine 
shop cranes are of 60 tons, but can lift 110 
tons by using a lifting beam between two of 
them. The obvious expense of providing 
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such workshops makes it unnecessary to 

reiterate the importance of lay-out and floor 

utilisation. As the size and type of machine 
under erection is constantly changing, the 
lay-out of the shop must be capable of ready 
adjustment. 

Heavy machinery, when completely 
assembled, generally occupies a considerable 
area. In the case of turbo-alternators the 
length may vary from 20ft to 100ft with width 
fluctuations of the same order. In addition to 
the complete assembly floor area, at least an 
equal space must be allowed for cylinder 
covers, spindles, &c., during the ‘part 
assembly stage and for dismantling. This 
secondary area, however, can be more fluid 
inshape. The necessity to provide for testing 
facilities adds another complication. 

Assembly floor space to-day is only 30 per 
cent greater than 1939 for more than double 
the output. Hence it is essential to plan 
assembly lay-outs six months ahead if 
maximum use of available erecting space is 
to be obtained. This plan is worked out 
between the planning department, drawing- 
office and shop superintendent. A typical 
plan is shown in Fig. 7. In addition, the 
erection staff receive a detailed dimensional 
floor lay-out of each machine, which, with 
the overall plan, provides them with all the 
information required. 

Certain areas, not entirely convenient for 
siting a complete turbine, are allocated to 
sub-assembly operations, such as blading. 
This gives the advantages of control by 
grouping similar operations, but, also ensures 
that all floor space is fully utilised. These 
areas automatically provide reception points 
for most heavy work from the machine shops. 
Light parts, which could be mislaid, are kept 
in store until required. 

The importance of economy in transport 
and handling has already been stressed. 
Movement of articles both within a shop and 
between shops is expensive, and is carried out 
by non-producers, whose numbers must 
always be kept toa minimum. Hence, C. A. 
Parsons no longer have a central store for 
holding small machine details or blading, but 
now store these immediately adjacent to or 
in the shops in which they are produced. The 
same store is used for gauging and inspection, 
and the record of storage is used for planning, 
checking and progress purposes. Thus is 
obtained maximum economy of floor space 
and personnel. 

Founpry Lay-Out 

The savings which can be made in handling 
costs are well illustrated in the rebuilt iron 
and non-ferrous foundry at Parsons’ Walker- 
gate Works. The ironfoundry is divided into 
three main units—a light section producing 
castings from a few ounces to about 100 Ib ; 
a medium section handling from about 100 Ib 
up to 5 tons; and a heavy bay producing 
castings up to 40 tons in weight. Placed 
between the heavy bay and that containing 
the medium and light sections is a totally 
covered storage and mechanical charging bay 
serving two large and two medium capacity 
cupolas. Fig. 8 shows the heavy section, 
where, in addition to the normal overhead 
cranes, independent electric travelling jib 
wall cranes are provided ; also a large 10-ton 
per hour capacity sand slinger runs down the 
centre of the bay and is so positioned that it 
can reach all the pits; and, finally, a large 
sand handling, mixing and recovery plant is 
installed at the end of the bay. Sand, 
including that used by the sand slinger, is 
delivered ready for use to each pit by skip, 

and wheelbarrows have been eliminated. 
In the light and medium sections again all 
handling is kept to a minimum. Sand pre- 
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paration and milling plants are conveyor and 
elevator fed and deliver sand, carefully con- 
trolled for moisture, texture, binder, &c., via 
an overhead conveyor to hoppers at each 
moulding station. A slight movement of the 
moulder’s hand gives him an immediate 
supply of sand into his box, while any sand 
spilled passes through a grating to an under- 
floor conveyor, which returns it to the sand 
preparation unit. All boxes are closed on 
roller conveyors feeding to the pouring line, 
after which they move by conveyor to a 
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view that our works are congested, ( tay 

ways must always provide reasonable acco, 
to work, but a gangway occupies Valuable 
floor space. The two main pathways 
running the length of the shop in Fig. 2 coy, 
floor space costing over £6000 to provide 
Hence it is important to consider every 
gangway in the lay-out and where they are 
provided they must be clearly marked pre. 
ferably be straight and always be kept clear 
of obstruction. Clean, clear pass.ges in 
addition to making for safety, help to make 
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mechanical knockout machine, the sand 
falling through gratings and being returned 
to the sand plant. Sand is never moved by 
hand in these sections of the plant. 

The new foundry was built in stages on 
the same site as the old one, covering approxi- 
mately the same floor area, but having a 
greatly increased output. The new foundry 
cost approximately £300,000 to build and has 
an annual output of about 3000 tons of a 
wide range of sizes and weights. It was much 
the most difficult scheme to justify, and on a 
return for money invested basis was not 
economical. The deciding factor was the 
knowledge that turbo-alternators could not be 
produced at minimum costs without a good 
quality and reliable foundry. In three years 
only five foundry apprentices had been 
engaged, and this was at a rate far below the 
normal wastage with the 200 moulders then 
employed. If high-quality castings were to 
be available in, say, twenty years’ time, then 
some means had to be provided to attract 
young men to enter the industry. Bribing 
them by very high rates of pay seemed to be 
a poor alternative to lifting the “ caste’ of 
the foundryman. The decision was taken to 
remove the filth and the “donkey work ” 
out of the foundry and to let the moulder 
be the artist he must be in producing large 
complicated turbine castings. The results 
have not only justified the doubtful experi- 
ment, but have shown the large investment 
to have been a good one. Costs have been 
reduced, quality has improved, percentage 
scrap is the lowest of the many foundries 
investigated, but, above all, there is now no 
difficulty in securing apprentices or the best 
craftsmen. The foundry, and therefore the 
main turbine works, are assured of con- 
tinuity. 


SUMMARY 


‘Much has been made of floor utilisation, 
and sometimes visitors have expressed the 





workmen and visitor alike feel that there is 
order, cleanliness and control. 

Always remember that a happy factory is 
an efficient factory. Atmosphere is all- 
important to success in obtaining high pro. 
ductivity and low production costs. Where 
large numbers of skilled men are employed, 
success is most likely to be gained where the 
initiative of each man is used to the limit 
within his own sphere. Men engaged in 
heavy engineering are intelligent and have 
great knowledge of production. They will 
respond to demonstration and example 
whilst scoffing at exhortation and notices. 
They will pull their weight if they feel that 
the management is efficient, alive and 
effective, and that their own efforts are worth 
while and appreciated. The right atmosphere 
is the one that suggests that the management 
has an objective, knows how to reach it and 
is absolutely determined to reach it whatever 
happens. 

Equipment and its lay-out is of prime 
importance in production, but is only the 
beginning and much more is required for 
success in reducing production costs. It is 
fatal to mistake the battleground for the 
battle. The injudicious choice of terrain may 
lose a battle, but the converse is not neces- 
sarily true. The battle must be for the lowest 
production costs and not only for high pro- 
ductivity, as is so often thought and stated. 

Have you now realised that common- 
sense rules the selection of equipment and its 
lay-out much more than any scientific jargon 
or obscure technical consideration ? What the 
scientist calls operational research and the 
executive calls engineering—the engineer 
calls common sense. 

_—— 

TursBiIne Steamer “Kine Epwarp.”—The 
preparation of this Clyde steamer for another 
season recalls to mind that she was launched in 
1901 and was the first merchant vessel fitted with 
turbine machinery and is still regarded with interest 
by engineers, 
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The Industrial Application of Atomic 
Energy" 


By M. L. OLIPHANT, F.R.S.+ 
No. II—(Continued from page 304, March 10th) 


CONTROL OF NUCLEAR REACTORS 


F a nuclear reactor is operating at a con- 

stant power level the number of fissions 
taking place each second must be constant. 
In the systems we have considered so far the 
number of fissions taking place in one second 
must increase rapidly. We have indicated 
that a fast neutron reaction can be controlled 
by moving the component parts so that more 
orless of the neutrons escape from the surface. 
This control is rendered easier because some 
of the neutrons set free escape a fraction of a 
second after the fission process itself. This 
means that if the system is just larger than 
the critical size, the multiplication proceeds 
rather slowly. The component parts of a 
slow-neutron reactor are too large and bulky 
to be moved in this way, so the system is con- 
trolled by pushing into the interior of the 
reactor rods of cadmium or of boron, which 
have the property of absorbing neutrons 
readily, so robbing the chain process of the 
number of neutrons required to keep it going. 
There is no difficulty about controlling com- 
pletely the rate of energy release in a reactor, 
so that the chance of the process running 
away and giving rise to an explosion is so 
small as to be entirely ruled out. Very 
elaborate precautions are taken to prevent 
the escape of radioactive materials or of 
harmful radiations, and workers in an atomic 
energy plant and those who live in the neigh- 
hourhood are not subjected to any abnormal 
risks. 


‘* BREEDER’ REACTORS 


The picture of the production of atomic 
energy for industrial purposes which we have 
drawn so far is not encouraging. The fast 
neutron reactors require rather concen- 
trated fissile material as atomic fuel, and this 
is very difficult and expensive to produce. 
The slow neutron reactors utilise only a very 
smal] fraction of the rarer isotope of uranium 
and produce about the same quantity of 
plutonium. Much more than this must be 
achieved if atomic energy is to compete 
successfully with coal as a source of power. 
Fortunately, the way outis clear, though it has 
not yet been achieved in practice, and the 
solution brings with it the possibility of 
using thorium, as well as uranium, as a 
nuclear fuel. 

On the average a fission process releases 
several neutrons, say, three. If it is assumed 
that there are in the reactor no impurities 
or materials of construction, other than 
uranium, which absorb neutrons, the three 
fission neutrons can be utilised in the follow- 
ing way. At constant power output one of 
these neutrons must produce a fresh fission 
by absorption into the nucleus of another 
fissile atom. A second neutron can be 
captured by uranium of mass 238 to produce 
an atom of plutonium, thus replacing the 
atom of fuel which has been used. The third 
neutron can be absorbed by a second U238 
atom, giving another plutonium atom. Thus 
a reactor operating in this way should pro- 
duce more nuclear fuel than is burnt and is 


* Trueman Wood Lecture. March 8th. Abstracts. 
The full text will appear in due course in the Journal, 
Roval Society of Arts. 

t Professor of Physics, University of Birmingham. 








called a “ breeding ”’ reactor. The breeding 
process should make it possible to utilise the 


whole of the uranium, the plentiful U238 as ‘ 


well as the scarce U235. If the excess neut- 
rons are absorbed in thorium instead of 
U238, a new fissile material which can 
replace U235 or plutonium, is produced, by 
& process very similar to that which produces 
plutonium. 

The design of a successful breeding reactor 
depends upon the elimination from the 
reactor of materials which capture an appre- 
ciable fraction of the neutrons without con- 
tributing to the production of power or of 
fresh fissile material. There are reasons why 
this may prove to be more practicable with 
the fast neutron reactors than with those 
using slow neutrons, partly because the 
smaller mass of fissile material in the reactor 
can be prepared in a state of higher purity, 
partly because there is no moderator, but 
principally because the essential materials of 
mechanical construction and the cooling fluid 
which can be used in a fast neutron reactor 
are not so restricted in properties. The most 
important of the factors to which answers 
have yet to be found is the extent to which 
the materials in the reactor retain their 
physical properties of strength, &c., when 
the atoms of which they consist are con- 
tinually stirred up and knocked out of place 
by collisions with fast neutrons. 


EXPERIMENTAL PROGRAMME IN U.S.A. 


The Atomic Energy Commission in the 
U.S.A. has announced the construction of two 
types of experimental breeding reactor and 
a materials testing reactor. The first of these 
is designed to test the practical feasibility of 
breeding with fast neutrons and to investi- 
gate the application of liquid metals to the 
removal of fission-produced heat at high 
temperatures. The second will produce 
significant amounts of electric power from a 
reactor using neutrons in the intermediate 
range of energies, and at the same time will 
determine whether breeding is possible under 
these conditions. The heat will be removed 
with liquid metal and power will be generated 
from this by conventional means. These 
breeder reactors, together with the materials 
testing reactor, are estimated to cost about 
70 million dollars. The Ministry of Supply 
has not yet announced plans in Britain for 
work on breeder reactors, upon which the 
future of atomic energy for useful purposes 


clearly depends. 
Economic Cost oF NUCLEAR POWER 


It is not easy to estimate, as yet, the 
economic cost of nuclear power. The energy 
derived from 1b of uranium, completely 
utilised in a breeder reactor, is equivalent to 
that produced by burning 1500 tons of coal. 
The cost of uranium is about 1000 times the 
cost of coal. This leaves a factor of about 
3000 to cover the cost of converting the 
uranium to a form suitable for use in a 
reactor and the greater cost of a nuclear 
reactor over a coal furnace. In the absence of 
precise data it is possible only to guess the 
ultimate answer. You will find that many 
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British scientists and engineers of repute 
helieve that the cost will always be too great 
for atomic energy to compete with coal as a 
source of power, and that the new form of 
energy is of purely military and scientific 
interest. I do not share this view. I feel 
confident that atomic energy has a very 
important part to play in the production of 
industrial power and that the cost will ulti- 
mately be found to be competitive with, and 
probably much less than, the cost of power 
from other sources. The time required to 
reach this stage of development is unlikely to 
be less than ten to fifteen years, and clearly 
it depends on the relative efforts devoted 
to the military and industrial objectives. 
Uranium is more widespread in occurrence 
than was thought to be the case and, with 
the development of methods for extracting 
it from low-grade ores, there should be suffi- 
cient available to provide a great contri- 
bution to the power resources of the world 
if it is not used for the manufacture of 
military weapons. 


HYDROGEN AS A NUCLEAR FUEL 


Finally, we must consider the possibility 
that industrial power may one day be pro- 
duced from hydrogen. Long before the 
discovery of the fission process it was 
realised that under conditions of extremely 
high temperature and pressure, such as 
exist in the interior of the sun and stars, 
hydrogen nuclei, or protons, might combine 
together to give nuclei of heavier elements, 
and that because the component parts of 
heavier nuclei are very tightly bound 
together, sufficient energy would be released 
to maintain the temperature of the star. If 
it were possible to find a method by which 
heavier atoms could be synthesised from 
hydrogen at will and under controlled con- 
ditions, very large amounts of energy would 
be available. Thus, if four atoms of hydrogen 
condense to form an atom of helium, the 
energy set free is about five million times as 
great as that produced when an atom of 
carbon is burnt. In other words, | lb of 
hydrogen transformed into helium would 
produce about 100 million kwh of heat 
energy, or about 130 million horsepower 
for an hour. Thus hydrogen as nuclear fuel 
would be about ten times as good, weight for 
weight, as uranium. There are possible ways 
in which an explosive reaction of this type 
can be produced by utilising the very high 
temperature and pressures developed in the 
explosion of an atomic bomb, but so far there 
is no clue to a method for bringing about the 
reaction in a controllable way. However, it 
is interesting to speculate on the possibility 
that nuclear scientists may discover how to 
do this in the future. 


CONCLUSION 


In conclusion I would emphasise that 
industrial power from uranium is on the 
doorstep and will almost certainly be used 
successfully, while power from hydrogen is 
only a remote possibility in the light of 
existing knowledge. In any case, the prob- 
ability is small that any nuclear power will 
be available for useful purposes unless the 
problems of war can be solved, and that is a 
question for all mankind and not for the 
scientist alone. There is danger in all know- 
ledge of Nature. Scientific information can 
always yield guns as well as butter. It is a 
source of great regret to men of science that 
their work is made the basis of the indis- 
criminate destruction of man and his civilisa- 
tion, instead of contributing to the well- 
being of all. 
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Automatic Control of Industrial Furnaces 


By LEO WALTER, A.M.I.Mech.E., M.Inst. F., M.S.L-T. 
No. II1I—(Continued from page 294, March 10th) 


PRESSURE CONTROL OF HEAT-TREATMENT 
FURNACES 


— pressure control is usually 
achieved by means of dampers for flue 
gases, and it is essential for satisfactory 
control that these control dampers - are 
easily movable and their bearings be kept 
clean and well lubricated. They should 
be balanced to make the task of the 
controller power element (piston, cylinder, 
&e.) easier. Care must be taken to place 
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Fic. 21—BALANCED PRESSURE 


the tapping for the impulse pipe~ where 
it will be kept free from dirt, and it should 
not be influenced by variable drop of draught 
caused by movement of air valves or other 
dampers. 

The basic principle of furnace pressure 
control is to maintain a moderate positive 
pressure at the top of the furnace chamber, 
and zero near the inspection hole on the 
furnace door, which in turn results in a 
negative pressure below. Fig. 21 illustrates 
the distribution of positive and negative 
pressure (draught) diagrammatically. 

Usually very close draught control is 
required and the duty of the furnace draught 
controller for large furnaces can be quite 
heavy. A well-balanced furnace pressure has 
the decided advantage of making the fur- 
nace operation more efficient. An excessive 
pressure in an uncontrolled furnace hinders 
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FiG. 22—HYDRAULIC CONTROL OF STACK 
DAMPER 


the flue gases being carried away rapidly 
enough. Excessive negative pressure 
(draught) may cause infiltration of cold air 
and usable heat goes up the stack and is 
wasted. Insufficient draught may cause the 
flames to damage the furnace lining, thus 
increasing maintenance cost considerably. 
Fig. 22 illustrates diagrammatically auto- 
matic control of the stack damper by means 
of one of the well-known hydraulic control- 
lers, using the jet principle or flapper and 
nozzle mechanism. The impulse for control 
action is the differential between the pressure 
on top of the furnace and the outside air 
pressure. A large impulse membrane deflects, 


* acting on the stack damper. 


if the balance of pressure is disturbed, and 
moves the jet nozzle, thus creating movement 
of the power cylinder piston. 

Fig. 23 shows diagrammatically pressure 
control of an open-hearth furnace, again 
An oil pump 
produces oil under pressure, which is varied 
in a pressure control mechanism according 
to a differential impulse, as shown. A butter- 
fly damper is regulated from a power piston. 
An alternative method of pressure control is 
to control the speed of the waste heat boiler 
fan. 


PRESSURE CONTROL OF AN OPEN-HEARTH 
FURNACE 


Practical tests have revealed that some- 
times up to 40 per cent of combustion air 
enters by infiltration and not through the 
checker chambers. This infiltration results 
from lack of furnace pressure at some points. 
The target for efficient furnace operation 
should be to carry as high a pressure as 
possible in order to minimise infiltration. 
The limit, however, is the maximum pressure 
differential which the roof can withstand. 
Hot air escaping through the roof, moreover, 
may cause overheating of the brickwork. 
If zero pressure is maintained at the wicket 
hole even a slight variation of 0-01 w.g. 
will shift the zero zone lft. Stack effect 
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FiG. 23—PRESSURE CONTROL OF AN 
OPEN - HEARTH FURNACE 


increases pressure by 0-013in w.g. for each 
foot in height. Hand control cannot hold 
the pressure closer than 0-05in w.g., but 
automatic control will hold zero pressure 
near the wicket hole with greater accuracy. 

The purpose of an automatic furnace 
pressure controller is to maintain a desired 
constant differential between the inside 
pressure near the roof and the outside 
pressure (atmosphere). Two impulse lines 
are used to eliminate the influence of air 
currents above the furnace roof. Fig. 24 
shows diagrammatically another reputable 
system of pressure control. 

Pressure impulse A is the inner furnace 
pressure, impulse B is atmospheric pressure. 
Their difference deflates the diaphragm, 
thus moving the oil nozzle N. According to 
the position of the nozzle N, the oil lines 
O, and O, are put under oil pressure and 
position the cylinder and stack damper S. 

It should be noted that speed of action is 
essential for efficient furnace pressure control. 
Considerable forces are required for the 
movement of heavy dampers and/or air 
valves, and hydraulic or electric control 
systems sometimes require up to three 
minutes to position a damper. Pneumatic 
or pneumatic-electric systems react quicker. 
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Very many elaborate furnace pressure gop. 
trol systems have been worked out, some of 
them combined with combustion control. 


PRESSURE CONTROL WITH AMPLIiVIipR 


Fig. 25 illustrates the lay-out of a controlleq 
furnace, whereby an accuracy of plus or 
minus 0-002in w.g. is claimed by the makers 
The installation consists of @ pressure ampli. 
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FIG. 24—PRESSURE CONTROL OF OIL -FiRED 
FURNACE 


fier, which uses a flapper and nozzle, as 
shown. Output air pressure from the 
indicator-controller is then proportional to 
the slight variations of furnace pressure, and 
actuates a pneumatic lever motor. This in 
turn regulates a damper in the exit flue, 
or it can act on valves, &c., for example, on 
fuel/air ratio valves. Furnace pressure 
deflects the capsule, and moves the lever and 
flapper. Output air pressure is thus varied. 
The large capsule area, compared with the 
area of the nozzle mouth, secures positive 
action, which is proportional to change of 
furnace pressure. 

The lever motor is actuated by the vary- 
ing output pressure from the controller and 
regulates the position of a butterfly damper 
in the stack. The most suitable control 
system will be the one which is stable, pro- 
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FiG. 25—PRESSURE CONTROL WITH 
PRESSURE AMPLIFIER 


vides quick response, has a fully adjustable 
proportional band, and produces automatic 
reset in case of change of load. 


BALANCING REGENERATOR TEMPERATURES 


Irregular reversal might upset regenerator 
temperatures of open-hearth furnaces, caused 
by bad manual control. A base metal thermo- 
couple inserted in the base of the regenerator 
or in the flues leading to the gas valve can 
be utilised to provide the impulse for auto- 
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matic reversal control. To control reversal 
on @ iomperature differential basis auto- 
matically may or may not be feasible. It 
jg more Widely applied in the U.S. than in 
this country. 


AvroMATIO REVERSAL oF OpEN-HEARTH 
FURNACES 


A complete control system should include 
reversal control in the following sequence :— 

(1) Shut off fuel supply. 

(2) Reverse fuel valves. 

(3) Purge checkers. 

(4) Keverse dampers. 

(5) Open fuel supply. 

Electro-hydraulic control systems are used 
for the above operations, which must be co- 
ordinated with pressure and combustion 
control in the form of programme control. 

A programme control works as follows : 
acam mechanism is used to reverse two large 
furnace valves (Fig. 26). Pneumatic power 
cylinders actuate the reversal. A time con- 
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troller rotates the cam and at regular intervals 
admits full air pressure on a control valve 
diaphragm, which in turn reverses the piston 
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Valves 1 & 2 are 3-way values, operated by diaphragms. 
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FIG. 26—-AUTOMATIC VALVE REVERSAL 
BY PROGRAMME CONTROL 
position. A time gap is provided between 
reversal of the gas valve, so that air can pass 
through the regenerator, before reversed 
gas flow starts. 


(T'o be continued) 


Institution of Civil Engineers 


SOME RECENT TRENDS IN ROCK TUNNELLING 


N our last week’s issue we reproduced some 

abstracts from the two papers* describing 
some tunnelling work for the North of Scotland 
Hydro-Electric Board, which were read at the 
Institution of Civil Engineers on February 
%th. These papers raised some interesting 
points about modern practice in rock tunnelling. 
Methods which have been adopted in Sweden 
and in the United States were commented upon 
in the discussion, and many interesting points 
were raised. Some brief abstracts of the dis- 
cussion are reproduced below. 

Mr. J. Guthrie Brown (Sir Alexander Gibb 
and Partners) observed that there was a very 
acute shortage of tunnellers in Great Britain, 
and that shortage was a chronic problem 
throughout the work. When the contractors 
had started work on the Clunie tunnel they had 
had to institute a nursery for training suitable 
men, and it had been impossible to consider 
manning more than two faces. The actual 
overall average progress throughout the work 
was about 78ft per face per week. 

The first machine in Clunie power station had 
been turned round on February 12th, and that 
was the first major machine to be operated on 
any of the Board’s works. The Clunie tunnel 
had been ready for use two days before that 
date. Referring to the concreting arrangements 
in the tunnel, Mr. Guthrie Brown said that the 
travelling carriage was an excellent piece of 
apparatus. The standard of finish in the 
concrete lining was first-class and the progress 
achieved was excellent. 

Mr. J. C. Waddington (A. Waddington and 
Son, Ltd.) said that the quartzite encountered 
in Clunie tunnel was some of the hardest rock he 
had ever seen. It would be somewhere between 
Tand 8 on Moh’s scale of hardness and diamond 
was about 9. The machine used on the Clunie 
tunnel, the Ingersoll Rand ‘“ D 505” drifter, 
was, he thought the heaviest machine that had 
ever been made for rock drilling work. He 
thought there was a great deal to be said for 
the Swedish method of drilling with the use 
of tungsten-carbide drills and bits. The basis 
of this technique was the Swedish drill steel 
made by the charcoal iron process, to- 
gether with an insert bit of tungsten-carbide. 
The drill steel was jin or lin hexagonal, with 
a plain chisel bit about l4in wide. Inserted in 
the chisel bit by a special process was the 
tungsten-carbide. The bits were not detachable, 
but were a part of the hardened alloyed hollow 
drill rod. They could not be forged or rehar- 


_ 





*“Driving and Lining the Clunie Tunnel on the 
Tummel @ Hydro-Electric Project,” by C. F. 
Grundy, an “The Mullardoch-Fasnakyle—Affric 
Tunnels,” by E. C. Dillon, 





dened ; they could only be ground, which was 
a very simple process, a high-speed carborundum 
wheel being used on the chisel bit. The bits 
could drill approximately 70ft in hard granite 
before being reground and the drill rod was good 
for between 700ft and 1200ft of drilling, after 
which the entire rod and its bit were scrapped. 

The Swedes claimed very many advantages 
for the use of the very light 50 Ib to 60 Ib jack 
hammer type of drill and the long thin steel 
with insert bits. They claimed that the wear 
resistance permitted the driving of untapered 
holes for an 18ft hole of l}in final size. In 
comparison with this, the standard heavy 
drifter bit, such as would be used in a “ 505 ” 
Ingersoll Rand, would be approximately 2}in 
or perhaps 2}in as a starting bit. 

There were fewer changes in bits and steels, 
as it was possible with the light drills to drill 
an 18ft hole without changing the bit or steel. 
That compared extremely favourably with the 
2ft changes which were fairly common when 
the very heavy drifters were used. Regrinding 
of the bits was carried out adjacent to the face. 
A very high drilling speed was obtained, as 
much as 12in per minute in hard granite. 

The type of machine necessary to operate 
the bit was a quick-acting drill, weighing 
between 40 lb and 50 lb, operating on 120 1b 
per square inch pressure. It compared favour- 
ably with a heavy Ingersoll Rand “ 505” 
drill, weighing about 250lb. and requiring 
approximately four times the quantity of air 
required by the lighter drill. The light drill 
of 501lb weight did not require the use of a 
heavy drill jumbo. A light truck-mounted 
scaffold was all that was necessary and the 
men became extremely expert in using these 
light drills with the aid of inclined jack legs. 

Mr. R. Carey (Sir William Halcrow and 
Partners) remarked on the lining of the Affric 
tunnels. The high-pressure tunnel at Fasna- 
kyle had a 500ft head on it, and it was designed 
originally with a thin steel lining as a water- 
tight membrane. One disadvantage of that 
membrane was that if a hydrostatic head built 
up outside the tunnel, when the tunnel was 
dewatered there was a grave danger of collapse 
of the lining. It was found, on site investiga- 
tion, that the rock was a sound psammitic 
schist, and it was therefore decided to omit the 
steel membrane and depend on the rock for 
impermeability and to take the full water 
pressure. It was decided to construct this section 
with a comparatively thin unreinforced con- 
crete lining, drilling grout holes in it and 
grouting in two stages. That section was 
continued to within about 800ft of the power 
station, where the rock depth began to decrease 
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rapidly, and from that point the tunnel was 
trifurcated and three steel pipes were used, 
the pipes taking the full head of water without 
any assistance at all from the rock. 

With regard to the pneumatic placing of 
concrete, the concrete was shot through a 6in 
pipe on the crown of the tunnel. There were 
certain disadvantages in that. When one 
started to concrete a section, the concrete 
dropped down the walls of the tunnel, and that 
tended towards segregation. When the con- 
crete took up its natural slope, segregation still 
tended to take place when further concrete 
was added, which gave rise to poor concrete 
around the haunch of the tunnel. It was found 
necessary to leave parts in the forms, so that 
concrete could be rammed by hand, as shutter 
vibration was found insufficient to overcome the 
difficulty. 

It was stated in the paper that the pneumatic 
placercould place up to 30cubic yards of concrete 
per hour. He thought it would be agreed that 
the handling of the concrete and transport 
must be very good to keep the placer working 
to full capacity, which was very important, 
as the sloping joints tended to form cold joints 
if there was any interruption in the placing. 

Mr. C. F. Grundy, in replying to the discus- 
sion, said that work was started on the Clunie 
tunnel in 1946, when it was very difficult to 
obtain materials and equipment, and it was 
necessary to go ahead with the equipment that 
was available. He did not think that any 
progress could be made until the tunnel driver 
was looked upon as a “ super-craftsman ” and 
suitable workmen were encouraged to be trained 
and to stay in the craft. 

With regard to Mr. Waddington’s references 
to the tungsten-carbide bits, he thought that 
if the contractors had to start the work again 
they would probably use the tungsten-carbide 
bits and light machines. He said “ probably,” 
because it must be remembered that these bits 
had been used in America, and the problem 
there had been to use a detachable bit, but to 
use it with a drifter. Various speakers in the 
discussion had referred to the speed of the 
works, but he did not think that most people 
realised how far America was ahead of every 
other nation in this respect. A tunnel had 
recently been driven in California where, on an 
1lft by 11ft heading, 100ft of progress had been 
obtained in one day of twenty-four hours, 
and in thirty-one days 2440ft had been driven. 

Mr. E. C. Dillon, also replying to the discuss- 
ion, said that it was only recently that Swedish 
steel and the light jack-hammer had been 
introduced on the project dealt with in his 
paper, and a great deal depended on the speed 
of the work done by the steel, which was 4 


‘ costly item. So far the results had been very 


reasonable, and it had been found that the 
drilling speed was comparable with, and in 
some cases higher than, that of the drifter. 
As pointed out by Mr. Waddington, the 
resilience of the steels was amazing to watch, 
and the whole functioning of the equipment 
was dependent on the resilience and the use of 
the tungsten-carbide bits, due to the light blow 
on the machine itself. 

The use of the concrete placer had been 
criticised to some extent in the discussion. To 
his mind the placer was a machine which was 
extremely simple in operation. It was fast and, 
after all, the question of cold joints depended 
on the speed of placing the concrete. If it 
could be placed fast enough cold joints could be 
abolished altogether. There was no doubt 
that all the contractors’ engineers who had 
taken part in the discussion were in favour of 
the use of the pneumatic placer, and, if it 
reduced costs and gave the same qualitative 
results, it was surely to the benefit of everyone 
concerned. 

_———— 


Lonpon ASSOCIATION OF ENGINEERS.—The 
ninety-eighth anniversary festival of the London 
Association of Engineers is to be held in the Grand 
Hall of the Connaught Rooms, Great Queen Street, 
London, W.C.2, on Friday, May 5th. There will 
be a reception at 6 p.m. prior to a dinner at 7 
p.m. Sir Harold Bowden has consented to preside 
over the Festival. The secretary of the Association 
is Mr. D. C. Beall, 6, Broad Street Place, London, 
E.C.2. 
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Vierfontein Power Station 
(By our South African Correspondent) 


ORK has started on clearing and levelling 

the site at Vierfontein, in the Orange 
Free Stute, for the new power station to be 
arected by South Africa’s Electricity Supply 
Commission. The station is primarily designed 
to provide power for the Odendaalsrus gold 
areas, but it will also be interconnected with 
the existing Witwatersrand network, and will 
supply part of the electricity needs of the Far 
West Rand gold mines in the Klerksdorp 
and adjoining areas. 

Vierfontein power station has been designed, 
and its construction will be supervised, by the 
Flectricity Supply Commission’s engineering 
department. The station will be situated in 
the Orange Free State, some 8 miles from 
the Vaal River, on what is now open veld. 
It will be about 60 miles away from Oden- 
daalsrus town. The first turbine and two boilers 
are due to be in commission early in 1953, 
and four more units will be installed at six- 
monthly intervals. 

Construction of the station will be divided 
into three stages: an initial one comprising a 
series of five machines, to be completed by 
about the end of 1954; a second stage, during 
which two additional machines will be installed ; 
and, if the growth of the power demand in the 
Free State should require it, a final stage in 
which a further three machines will be added. 
The initial stage, however, is all that Escom 
is actively planning at the moment and its 
cost (including the supply of water from the 
Vaal and the provision of residential quarters 
for European and non-European employees) is 
estimated to be about £8,000,000. 

Our drawing shows the general arrangement 
of the station. The contract for five steam 
turbo-generator sets designed for a continuous 
maximum and most economic rating of 30,000 
kW, has been placed with the English Electric 
Company, Ltd. Generation will be at 11kV 
and the twin-cylinder machines are to run at 
3000 r.p.m., steam conditions being 600 Ib per 
square inch and 825 deg. Fah. at the stop- 
valve, with feed-water heating in four stages 
to 338 deg. Fah. Unit evaporators with each 
set will have a capacity of 2 x 6000 lb per hour. 

Filtration of turbine lubricating oil will be 
carried out in a central purifying house, in 
contrast to the usual system of separate fil- 
tration for each machine. Under the proposed 
centralisation system the oil filtered will be 
drawn from one machine st a time. 

Three cooling towers designed by the Daven- 
port Engineering Company are to be built 
initially, one tower of capacity 3,000,000 
gallons per hour for each pair of machines. 
The cooling towers will be equally spaced on 
a line running north and south flanked by the 
high voltage switchgear compound on _ the 
west and by the control room and turbine 
house on the east. Each tower will be of divided 
construction to permit cleaning of one half- 
tower whilst the other half is in service. Make- 
up water from the Vaal River will be pumped 

at the rate of 3000 gallons per minute against 
a total head of 500ft. Two three-stage pump- 
ing units for this service are being supplied 
by W. H. Allen, Sons and Co., Ltd., with 
Metropolitan-Vickers motors. 


Borers 


Nine boilers, each with an evaporative capa- 
city of 210,000 Ib per hour are to be supplied by 
International Combustion, Ltd., while Aiton 
and Co., Ltd., have the contract for high- 
pressure steam and feed piping. This system 
includes steam receiver vessels with special 
provision for the prevention of corrosion- 
fatigue. About 75 per cent of the cost of the 
boilers will be for plant supplied by Great 
Britain, the balance being manufactured at 
International Combustion (S.A.) (Pty.), Ltd., 
works in Port Elizabeth. 

The tri-drum boilers will be the chain-grate 
stoker-fired units, with Class “ L ” twin-stoker, 
and water walls comprising fin tubes. They 





will be equipped with steaming economisers 
and regenerative rotary air heaters. There 
will be one steel chimney, 200ft high, per 
boiler. Pressure will be 630 lb per square 
inch steam at boiler stop-valve. Maximum 
steam temperature will be 850 deg. Fah., and 
feed water inlet temperature 338 deg. Fah. 

Coal to be used at Vierfontein will have a 
calorific value of about 9000 B.Th.U., “as 
fired,” 22 per cent ash content, and 20 per 
cent volatile matter. Due to the low grade 
of the coal, provision is being made to install 
hopper screening gear on the stokers if found 
necessary at a later date. This equipment 
provides for a layer of fines to be superimposed 
on @ layer of peas on the grate and so promotes 
early ignition. The coal itself will be supplied 
by a colliery adjoining the power station, 
where it will be delivered by belt conveyor, 
via crushing and washing plant, to the boiler- 
house bunkers. 

Ash will be handled below the boilers by the 
paddle-tank and belt conveyor system, dis- 
charging to bunkers, from which it will be 
conveyed by aerial mono-cable ropeway to 
ash dumps some 1000ft from the station. 

Furnace heat release will be about 30,000 
B.Th.U. per cubic foot of furnace volume per 
hour, which represents a burning rate of approxi- 
mately 44 lb of coal per hour per square foot of 
grate area. There will be two induced and two 
forced draught fans of Davidson design per 
boiler, situated at firing-floor level, the forced 
draught fans drawing air via an inlet duct from 
above the boilers. Two secondary air fans 
are also being provided and are situated at base- 
ment level. Fan control will be by hydraulic 
couplings on the forced and induced draught 
fans, with inlet damper control for the secon- 
dary air fans. Davidson’s cellular-type grit 
collectors will be installed before the air heaters. 


ELEcTRIcCAL ARRANGEMENTS 


Each 11kV generator will be solidly coupled 
to its 36,000kVA generator transformer in a 
single three-phase air-cooled unit with sepa- 
rately mounted radiators. 

Two generators will be coupled to trans- 
formers stepping up to 88kV, and the remaining 
generators in the station will have generator 
transformers stepping up to 132kV. The 88kV 
and 132kV busbars will be coupled through 
two groups of coupling transformers, connected 
star/star with delta tertiaries, each consisting 
of three 20,000kVA on-load tap-changing single- 
phase transformers, equipped with blowers. 
Tertiary windings capable of an output of 
8000kVA at 3-3kV will be included. 

Feeders to the distribution system are to be 
be taken from the 88kV and 132kV busbars 
and a 132kV interconnector to Vaal power 
station will also be provided. The step-up 
yard will have duplicate busbars at each volt- 
age, with appropriate bus-selection isolators, 
bus-couplers and bus-section breakers. 

The contractor for the 132kV_ circuit- 
breakers is A. Reyrolle and Co., Ltd., and for 
the 132kV isolators, the English Electric 
Company, Ltd. The 88kV circuit breakers 
are to be supplied by Metropolitan-Vickers 
Electrical Company, Ltd., and British Thom- 
son-Houston Company, Ltd., are to supply the 
88kV isolators. Carrier protection and com- 
munication will be used on the 132kV feeders 
and there will be pilot-wire protection on the 
88kV feeders. 

Auxiliaries will be supplied at 3-3kKV and 
380V, the 3-3kV supplies being taken from the 
delta tertiaries of the coupling transformers 
and from the 2800kVA unit auxiliary trans- 
formers solidly connected to each generator 
terminals. Motors over 100 h.p. rating will be 
supplied from the 3300V system, all smaller 
motors being at 380V. 

The 3-3kV station boards will consist of 
double busbar oil-circuit-breaker truck-type 
switchboards. The auxiliaries of each turbine 
and its normally associated pair of boilers will 
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be controlled from single-busbar oil-circuit- 
breaker truck-type unit switchboards. The 
station and unit boards will be housed in 
separate chambers, protected against fire by 
CO, equipment. Unit boards are not being 
designed to run in parallel with each other, 
nor with the supply from the station boards. 
A conventional changeover arrangement of 
switches will be adopted. 

In several instances the auxiliary transfor- 
mer from 3300V to 380V will be integral with its 
380V switchboard. All 380V switchboards 
will be of totally-enclosed sheet-steel, cubicle- 
type, embodying h.r.c. fuses. 

The main station buildings, that is, the tur- 
bine house, auxiliary bay and the boiler-house 
will be of steel-frame construction, clad exter- 
nally with brickwork. The administrative 
offices will be in a separate building connected 
to the turbine house by a short bridge at 
operating floor level. 

An electric lift of 2000 lb capacity in the 
boiler-house will serve the basement, firing- 
floor, weigher-floor, boiler galleries and coal- 
conveyor-floor above the bunkers. The whole 
of the steelwork for these buildings will be 
designed, manufactured and erected by Dor- 
man Long, 8.A., Ltd. The 70-ton turbine 
house crane and auxiliary cranes are also being 
made locally. Large stores and workshops 
will be provided north-east of the boiler-house, 
and the necessary water-purification plant for 
treating raw water drawn from the Vaal River 
for domestic purposes will also be installed. 

The switch-operating room will also be 
situated in a separate building, connected to 
the station by an enclosed bridge spanning 
the road that flanks the west wall of the tur- 
bine-house. In addition to the switch-operating 
room, the building will also house the station’s 
220V battery and the automatic telephone 
exchange, as well as all control panels and 
relay equipment for the station and the out- 
going feeders. This block, which will be air- 
conditioned to overcome dust hazards and to 
improve working conditions is situated about 
halfway along the length of the turbine-house. 

The river pumping station is to be supplied 
from 88kV transmission lines through trans- 
formers stepping down to 3-3kV. Switchgear 
at this voltage will be remotely operated from 
the power station 8 miles away, by means 
of supervisory control over pilot cables. All 
necessary alarms will be transmitted to the 
control point by these means. Most of the 
electrical equipment will come from Great 
Britain. The 132kV generator transformers, 
for example, will be supplied by English 
Electric Company, Ltd., and the 88kV trans- 
formers by Ferranti, Ltd. The former company 
will also provide the coupling transformers. 
Auxiliary transformers will be supplied by the 
Yorkshire Electric Transformer Company and 
the 3-3kV station and unit boards by Cooke and 
Ferguson Ltd. The 3-3kV boiler starter boards 
will be made locally as will the 380V boards. 

Owing to its distance from other centres, 
the power station, with the colliery, will form a 
self-contained community, having its own 
residential quarters and amenities, its own 
storm-water system, fire-fighting svstem, sewage 
water, and electricity services. The Electricity 
Supply Commission will build cottages, each 
of an average area of 1200 square feet, for 
its married employees, and single quarters 
for the bachelors. In addition, a boarding- 
house with caretaker’s quarters, a guest 
house for visiting officials, a club house 
and swimming pool, sports field, tennis courts, 
bowling green and rifle range, will be pro- 
vided. The township will be situated about 
half a mile from the power station and will 
be laid out on modern lines, with parks and 
tree-lined avenues. 

Native employees will be housed, to the north- 
east of the power station, in a compound, 
complete with kitchen, mess room, recreation 
hall, wash rooms, hospital and church. Married 
native permanent employees will be accom- 
modated in separate houses complete with 
bedrooms, living-room and kitchen. The 
power station and colliery, between them, 
will eventually employ some 400 to 500 Euro- 
peans and 3000 to 3600 non-Europeans. 
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The Cologne-Deutz Bridge 


URING the war, Cologne suffered heavy 
damage, including the destruction of all the 


bridges over the Rhine. The replacement of 
one of these bridges, the Cologne-Deutz bridge, 
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connected together by a web jin thick, pro- 
vided with vertical stiffeners. The transverse 
beams are rolled steel joists of ordinary mild 
steel. The top surface is ajconcrete slab 5in 
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has recently been completed. The new struc- 
ture has been built on the same piers as the 
former self-anchored suspension bridge, facing 
Cologne Cathedral, which it replaces, and is 
a steel girder bridge of hollow cell construction, 
with three continuous spans. The main dimen- 
sions are shown in the accompanying elevation 
and cross section. 

The economy of design effected by the use 
of the hollow cell construction, in conjunction 
with the continuity of the three spans has 
resulted in an exceptionally slender structure, 
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Cross SECTION THROUGH BRIDGE 


the pleasing lines of which may be seen in 
the illustration. The depth of the main girder 
varies between l0ft at the centre of the span 
and 25ft 6in at the supports, over a central 
span of 605ft. 

The top plate of the three cells forms the 
decking of the bridge, and is of high tensile 
steel, curved according to the profile of the 
roadway; its thickness varies between }in 
and jin, and it rests on a network of longi- 


OF BRIDGE 


thick, bonded to the steel plates by serpentine 
rods jin diameter, fixed to the plates at 6}in 
intervals by contact welding. 

Tramway rails are rigidly fixed to the steel 





ERECTION 


by fasteners spaced at 2ft centres, there being 
@ rubber strip between the steel plate, the 
rail and the concrete slab, which acts as a 
shock-absorber. The lower chord plate is 





THE COLOGNE-DEUTZ BRIDGE 


tudinal and transverse beams. The longitu- 
dinal girders, for which high tensile steel was 
used, were assembled by automatic welding ; 
the upper flanges consist of plates 64in by in 
and the lower flanges of plates 12in by **/;,in, 


consist generally of rolled 





Zin to 1#in thick; the longitudinal girders 
steel channels 
64in deep, spaced at 29in centres and the 


curved members of the girders have a cross- 


section composed of channels 9in deep and 
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joists llin thick reinforced with rolled steel 
angles. 

Before starting the construction of ‘he new 
bridge it, was necessary to clear away t!: debris 
of the old structure, which had fallen into the 
river. Four portal cranes of 800 tons capacity 
with 118ft spans were used for this operation 
which was started in September, 1945. Tracks 
for these travelling cranes were laid on steel 
tubular piles. The dismantling works were 
completed in March, 1948, on the left bank ang 
by September, 1945, on the right bank. The 
construction of the new bridge started jp 
September, 1947. During one year thierefops 
both clearing and restoration works were carried 
out simultaneously, the same cranes bei 
used both for dismantling and erection. 

The erection of the main span was carried 
out from both ends towards the middle of the 
bridge on the cantilever principle. On the 
Cologne side the structure was cantilevered 
a distance of 98ft over the pier, and 49ft on 
the Deutz side. Then the central pari of the 
structure was positioned on @ pontoon and 


PORTALS 


lifted by cranes placed on the ends of the canti- 
levers. The erection of the whole structure, 
which contains 5760 tons of steel, was com- 
pleted in about one year. 

The reconstruction of the Cologne-Deutz 
bridge was carried out by the Gutehoffnung- 
hiitte Company (GHH) in co-operation with 
some specialised firms. The design of the 
new bridge was due to Dr. Fritz Leonhardt, 
Consulting Engineer, in co-operation with the 
architect, Gerd Lohmer. 
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A Rvust-Removine Sotvution.—The Pyrene 
Company, Ltd., has recently introduced a new 
product, known as “ Preperite,” for the removal 
of rust, which can also be used for the removal of 
corrosion products from aluminium and aluminium 
alloys. It can either be brushed on to surfaces 
or made up for the treatment of parts by immersion 
in @ tank. An immersion solution can be used 
indefinitely provided that it is maintained by 
replenishment with “Preperite”’ chemical as 
necessary. The additions required are determined 
by means of a very simple chemical test. When 
applied by brushing, the solution is diluted with 
tap water to a concentration of two parts of “ Pre- 
perite ” to one part of water. In all circumstances 
it is claimed that a five-minute application should 
be sufficient to remove rust, after which the metal 
surface may be rinsed with either hot or cold 
water, An immersion solution is made up to 4 
concentration of one part of ‘“‘ Preperite ” to two 
parts of water for use either cold or hot. The tanks 
required to hold the solution, in the case of a per- 
manent installation, should be lined either with 
lead or rubber, but tanks of suitable glazed earthen- 
ware can also be used. 
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A New Industrial Carbon 


AST week, at the invitation of Powell 
Lootryn Carbon Products, Ltd., we visited 
its Research Laboratories at Battersea to see 
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PHOTOMICROGRAPHS OF PURE DELANIUM 
AND ORTHODOX TWO- PHASE CARBON 


@ demonstration of ‘‘ Delanium,” a new form 
of carbon, which has been developed after 
years of experiment. The general method of 
making carbon results in a product which is 
porous and of low mechanical strength. The 
new process gives a dense, strong carbon by 





CuBic HEAT EXCHANGER 


carbonising selected raw materials, the critical 
production factor being the time-temperature 
cycle chosen. The accompanying photo- 
micrographs show the compact texture of 
“ Delanium,” as compared with normal carbon. 


“ Delanium ” depends for its strength on a 
single-phase structure. A mixture of finely- 
Properties of “‘ Delanium” 








“* Delanium ”’|‘‘ Delanium ”’ 
Carbon Graphite 
Apparent density (ash-free 
basis cok. tgs. L000... ode 1-55 1-70 
Electrical resistance in ohm / 
Me take Mies leas: aye 0-007 0-0007 
Thermal conductivity in 
a feet /hour 
/deg. Fah. /ft aca 3 40 
Transverse strength in Ib/ 
equareinch ... ... ... 12,000 8,000 
Compressive strength in 
Ib /square inch obs 38,000 20,000 
Scleroscope hardness v4 85 65 
Coefficient of thermal ex- 
pansion + see veel B*8K 10-4] | 3-8x 10-4/ 
deg. Cent. deg. Cent. 











ground coking coal, electrographite, and a 
lubricant can be pressed or extruded cold to 





“ PARAGRID '’ TOWER PACKINGS 


any desired shape. The mixture is next fired 
and is then ready for service. High shrinkage 
compensates for the loss of volatile matter 
during firing and the final product has low 
porosity and good mech- 
anical strength. The 
material can be made to 
close specification and 
the table above gives 
the general properties. 

During a tour of the 
laboratories we viewed 
the preparation of the 
raw materials, the 
manufacture of “ Del- 
anium ”’ tiles and their 
subsequent firing. The 
high thermal conduc- 
tivity of graphitic car- 
bon and its resistance 
to chemical attack 
make it suitable for use 
in heat transfer plant 
and we were able to 


examine the Powell 
Duffryn cubic heat 
exchanger and also 
to see one under 


working conditions. In 
the exploded view re- 
produced herewith it 
can be seen that rows of parallel holes run at 
right-angles to each other. at alternate levels 
through the ‘‘ Delanium ” block, and inlet and 
header plates are also shown. The exchanger 
illustrated has a heating surface of 10 square 
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feet.. How compact it is can be gathered 
from the fact that it is equivalent to an ordinary 
tube exchanger, consisting of seven tubes 
6ft long by lin internal diameter. Models 
having heat transfer areas of 25 square feet and 
50 square feet are available and larger sizes 
can be produced. 

The chemical industry uses packed towers 
for many purposes and a special grade of the 
new carbon is very suitable for linings and 
washing elements. This grade has good wet- 
ting properties, is free from chemical attack, 
and has good mechanical strength. The com- 
pany has developed a specially designed 
“ Paragrid”’ tower packing which we were 
able to inspect and also to see under test. 
An illustration herewith shows that the pack- 
ing consists of a grid made of strips having a 
serrated bottom edge to form drip points and 
that each grid is set at right-angles to that 
next below. This arrangement ensures that the 
maximum. wetted surface is utilised without 
causing excessive back-pressure, and that high 
speeds of flow can be maintained without 
flooding. The application of the material is 
rapidly expanding and we-saw the manufacture 
of tiles used for the lining of vats, the production 
of clutch rings and gland rings, and many other 
items, such as extruded hollow electrodes, 
water pump seals and trolley-bus collectors. 
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Germanium Crystal Rectifiers 


Four types of germanium crystal rectifiers 
for use in electronic circuits, indicating instru- 
ments, telephone apparatus, &c., have been 
introduced by the General Electric Company, 
Ltd., Magnet House, Kingsway, W.C.2, and 
are now available. The rectifiers are small, 
have low forward impedance and are designed 
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a Voltage + 








FIG. 1—GERMANIUM CRYSTAL RECTIFIER 
CHARACTERISTIC 


to be soldered directly into a circuit so that no 
mounting or support is needed. Their life is 
indefinitely long and should be not less than that 
of equipment in which they are used. 

In this class of rectifier, as distinct from 
silicon rectifiers, the outstanding advantage is 
the ability to withstand comparatively large 
voltages in the reverse direction, while main- 
taining a forward current (measured at +1V) 
corresponding to a conductance of 10mA/V. 

The slope in the reverse direction reaches a 
maximum value at about —2V. Beyond this 


13mm. 








2nd. Colour 3rd. Colour 


Ist. Coldur 
(Red) 


Germanium 


Fic. 2—OUTLINE OF RECTIFIER UNIT 


the resistance falls slowly until at a particular 
voltage, known as the “ turnover voltage,” the 
slope falls to zero and then becomes negative, 
as shown in Fig. 1. Measurements of rectifica- 
tion efficiency at frequencies up to 100Mc/s 
show that. the efficiency falls with increasing 
frequency by an amount dependent on the 
turnover voltage; the higher the turnover 
voltage the lower the rectification efficiency. 
Because of this characteristic, crystals for use 
at the higher frequencies have a maximum and 
minimum “ turnover voltage.” 

An important property of the germanium 
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rectifiers described here is their high electrical 
and mechanical stability when subjected to 
shock or vibration. This property is due to the 
fact that the contact is ‘‘ electroformed ” by 
subjecting the unit to pulses of current well in 
excess of normal rating, the direction and 
duration of the pulses being predetermined to 





yield the desired characteristics. Afterwards 
Red End of 
4 Rectifier 
—s - 
+ 
sad = load 











FiG. 3—RECTIFIER CONNECTIONS 


the metal point is cemented to the germanium 
to prevent dislodgement by vibration.~ The 
whole assembly is then sealed into a tough 
glass envelope with wired ends, as shown in 
Fig. 2. Colour coding is used to designate the 
four standard types of rectifiers, the charac- 
teristics of which are tabulated herewith. 
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summarised within the words of the Simon 
Report, presented by the Minister of Fuel and 
Power to Parliament in March, 1946 : 

“We are using excessive quantities of coal ; 
we are providing inadequate heating in the 
houses ; we are pouring out masses of soot and 
tar into the atmosphere. In our view we cannot 
afford to maintain our low standards of heating ; 
we cannot afford to continue to depress and 
destroy the life of our cities by smoke pollu- 
tion; we cannot afford to waste our limited 
national coal reserves.” 

The average overall thermal efficiency by 
all heating methods in this country is approxi- 
mately 35 per cent, as compared with about 
50 per cent on the Continent. For the supply 
of the same quantity of heat we need, therefore, 
(50-35) 100/35=43 per cent more fuel than on 
the Continent. As compared with district 
heating with straight heat supply with an 
overall efficiency, for generation and distribu- 
tion, of 60 per cent we now consume (60-35) 
100/35=71-5 per cent more fuel, and a saving 
of (60-35) 100/60=41-7 per cent is possible. 
With heat-electric generation more than half 


Germanium Crystal Rectifier Characteristics 


























| | 
| Reverse | Forward | Turnover | Shunt 
Type Colour coding Typical spheres of use | current current voltage | capacit- 
| (at—10V) | (at+1V) | ance 
“ GEX.33 "| Red /orange /orange Low impedance circuits, e.g.,| <1-OmA >3mA 30-60 | 1-OupF 
| second detector in wide band approx. 
amplifiers; instrument rec- j 
| |  tifier | 
““GEX.44” | Red/yellow/yellow | Medium impedance circuits, e.g.,] <100uA >ImA >60 1-OupF 
| second detector in narrow approx. 
band amplifiers, limiter in 
F.M. circuits, or discriminator 
| | rectifier | 
“GEX.55”| Red/green/green | High impedance circuits, e.g.,) <10uA >ImA >60 1-OupF 
| | discriminator in F.M. circuits} approx. 
| | With high output impedance, 
| | rectifier in valve voltmeter 
} probe 
““GEX.99”| Red/white/white | Non-linear circuit element, e.g.) <ImA | >ImA >30 3-OupF 
| oe quench, current limiter, 
| | channel switch, modulator | 
u | 











All four types of rectifier will withstand a 
continuous forward current of 30mA and a 
recurrent peak of 100mA. There is little change 
of rectifier characteristics with temperature 
for the range 15 deg. to 50 deg. Cent., but 
between 50 deg. and 100 deg. Cent. the forward 
and reverse resistances decrease slowly with 
increasing temperature. Connections for a 
germanium rectifier are given in Fig. 3. 





District Heating and Its Appli- 
cation to the New Towns* 
By A. E. MARGOLIS, Dipl. Ing. 

No. I 


Ir is not sufficiently realised how much 
district heating can contribute to the comfort 
and health of the population. This service 
has the great advantage that in fulfilling its 
primary task of providing a centralised supply 
of convenient “ ready-made” heat for space 
heating, hot water supply and low-temperature 
process work, it simultaneously eliminates the 
smoke nuisance from the whole area of a town, 
and also reduces the intensity and frequency 
of fogs. District heating is, indeed, the public 
service which makes possible urban develop- 
ment without destroying the main benefits 
of rural life—of pure air and unobstructed 
sunshine. 

The need for district heating in this country 
is much greater than on the Continent. Over 
here, the general standard of heating is poorer, 
the waste of coal is more serious and the smoke 
nuisance is on such a scale that it creates a 
problem of considerable national importance. 
These are well-known facts which were the 
subject of investigation by Government com- 
mittees and are continuously dealt with in 
scientific publications. The position can be 
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of the present fuel consumption for heat and 
electricity generation can be saved. 

The popular conception that district heating 
is economically justified in the U.S.A. with 
their hard winters, but not for our mild climatic 
conditions, is without foundation; exactly 
the opposite is the case. 

Fig. 1 shows the mean monthly outside 
temperatures for New York, London, Hamburg 
and Moscow. The heating requirements are 
in proportion to the areas between the tempera- 
ture lines and the base line, and they are 
expressed by the number of degree-days. The 
graphs show that for the same base temperature 
of 65 deg. Fah. the heat demand for space 
heating in London with 5500 degree-days is 
greater than that in New York, which has only 
5348 degree-days. True, in this country the 
rooms are heated at a lower temperature than 
in New York, and for public buildings and 
offices an indoor temperature of 65 deg. Fah. 
and a degree-day base of 60 deg. Fah. is recom- 
mended, which gives for London only 3775 
degree-days. 

The economy of district heating depends, 
however, not only upon the quantity of heat 
supplied, but also to a very large extent upon 
the annual load factor. The table shows the 
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conditions for space heating in this coun 
are more favourable than in New York, Han, 
burg or Moscow, even for a degree-day bage for 
London of only 60 deg. Fah. as compared wit) 
a degree-day base of 65 deg. Fah. for the other 
cities. The great demand for domestic hot 
water improves further the economic position 
of district heating in this country. 

The degree-day base of 60 deg. Fal. might 
be disputed as too high for dwellings. If i, 
difficult to predict the future standard of 
heating in this country. The introduction of 
central heating has definitely improved the 
standard of heating, and for offices an indoor 
temperature of 65 deg. Fah. is almost general, 
The Industrial Health Research Board of the 
Medical Research Council recommends fo; 
individuals doing light work an indoor tempera. 
ture in winter of 65 deg. Fah. It does not appear 
likely that people working in comfortably 
heated offices and factories will, in the future, 
be satisfied with a poorer standard o{ heating 
in their homes. From the standpoint of 
national health the better heating of homes js 
even more important than that of offices and 
factories, because of the greater tendency to 
illness due to dampness, especially of bedding. 

Owing to the changeable weather conditions, 
central heating installations in this country 
are operated almost exclusively by low-pressure 
hot water working at a moderate temperature, 
Hot-water distribution can therefore be applied, 
which facilitates the co-ordination of heat and 
power generation. Turbines with very low 
back pressure can be used and the heat and 
power loads can be balanced by hot-water 
storage. The output of electricity is thereby 
increased and the economy of heat-electric 
operation improved. It is further improved 
in this country by the growing application of 
panel heating, operated with very low water 
temperatures. 

CENTRALISED Herat SuPPLy 


Electrical and gas engineers often claim that 
@ centralised supply of heat is already being 
provided by electricity or gas, and there is no 
need for district heating with steam or hot- 
water distribution. Gas and electric heating, 
however, cannot solve the heating problem 
because: (a) they are too expensive for the 
average consumer; (b) they consume greater 
quantities of fuel; (c) they create a heavy 
burden on the undertakings as soon as new plant 
is required to meet the demand, and (d) they 
do not give the same degree of comfort and 
convenience as district heating. 

As regards (c), heating loads were welcomed 
by the gas and electricity supply undertakings 
in the past, when the demand could easily be 
met from existing plants. These loads improved 
the annual load factor and special low rates 
could be introduced for heating. Of recent 
years, however, conditions have changed com- 
pletely ; most of the gas and electricity under- 
takings now have a bigger heating load than 
they can meet, and additional supply can be 
given only when new plant is provided. The 
plant capacity required for the further intro- 
duction of gas and electric heating to any 
appreciable extent is considerable, and the 
capital charges will have to be allocated to 
heating consumers only. 

On cold days the heating load in the morning 
increases as quickly as the lighting load, but 
the maximum demand created is of much 
greater magnitude. Fig. 2 demonstrates the 


Relative Annual Load Factors of Space Heating 








City Degree-days Number of Number of Temperature Annual full Annual load 
base, deg. Fah.| degree-days degree-hours | rise, deg. Fah. load, hours | factor, per cent 
New York... 65 5,348 128,000 70 1,830 20-9 
London 65 5,500 132,000 40 3,300 37°7 
60 3,775 90,600 35 2,590 29-6 
Hamburg... ... 65 6,350 152,000 63 2,410 27°5 
Moscow ... ... 65 9,000 216,000 90 2,400 27-4 























relative annual load factors for several cities, 
which can be calculated from the number of 
degree-hours and the maximum temperature 
rise for which the central heating installations 
are specified. It demonstrates the fact, which 
has so far not been appreciated, that the load 








influence of the heating load on the electricity 
supply in Wimbledon during the cold spell 
in December, 1938. From December 14 to 21 
1938, the outside temperature dropped from 
51 deg. to 25 deg. Fah. and, in consequence, 
the morning peak increased by more than 
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twice, i.¢., to 39,000kW, in spite of the fact 
that at 51 deg. Fah. outside temperature some 
peating load must have been on. In this case 
the extra demand could have been supplied 
by the grid, but it is obvious that the additional 
tumover from the sale of electricity for heating 
was negligible as compared with the cost of 
jant. if all the undertakings in Great Britain 
were as successful as Wimbledon in developing 
the heating load the total electricity generating 
capacity of the country would have to be 
increased by about 100 per cent. 

With gas, which can be stored in holders, 
additional heating loads are not so difficult to 
meet and do not involve such a large capital 
expenditure as for electricity undertakings ; 
but in the future an increase in the price of gas 
used for heating, due to the extra capital charges 
for new plant, cannot be avoided. 

According to P. Schiller, before the war 
electric space heating had a poor annual load 
factor, of the order of 13 per cent. With the 


Duration 


Heating Season 


Degree - Day Base 65°F. 


Mean Monthly Temperature, °F 


Fic. 1—Comparative Heating Requirements for 


increasing use of electric heaters for topping-up 
space heating, this load factor will steadily 
decrease. At the present cost of new power 
stations and transmission and distribution, 
the capital charges, including rates and taxes, 
amount to 2- 1d. per kilowatt-hour, and, includ- 
ing fuel, to about 24d. per kilowatt-hour, 
without taking into account any other costs, 
such as repairs, wages, salaries and overhead 
charges. For the supply of one useful therm at 
consumer’s premises, including auxiliaries and 
distribution losses, about 35 units have to be 
generated. At present-day prices the minimum 
chargeable cost would then amount to 87d. 
per therm as compared with, say, 9d. per therm, 
for the heat supply from central heating boilers 
(excluding capital charges on boiler plant). 

In recent years the heat pump has been much 
advertised as a means of saving fuel and mini- 
mising the cost of heating. It is an interesting 
technical development, but under the conditions 
prevailing in this country it can be applied 
economically in exceptional cases only, even 
with river water as a convenient source of heat. 
At the present day electricity tariffs the saving 
in the consumption of electricity is not sufficient 
to justify the capital cost for the installation of a 
heat pump ; in the f ture, if (as is likely), the 
cost of heat pumps is reduced, the annual 
charges for electricity will be excessive. 

Under average conditions the heat output of 
& heat pump is about three times the heat 
equivalent of the energy input. The average 
thermal efficiency of electrical energy at the 
consumer’s premises is about 20 per cent, and 
the heat output of the electrically driven heat 
pump is thus raised to 60 per cent of the heat 
in the fuel. Such a thermal efficiency can be 
obtained with a central heating boiler, and 
therefore the additional complication and 
expense of a heat pump is not justified. Heat 
pumps are used to some extent in Switzerland, 
which has no fuel resources and insufficient 
electricity generated by water power for heating 
purposes. It has, however, ample facilities for 
using water as a heat source. 

The introduction of heat-electric generation 
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will improve the economic position of the heat 
pump and provide some prospects of its applica- 
tion for widening the economic range of district 
heating. 

As regards (d), the convenience of gas and 
electric heating is correctly stressed as their 
main advantage, but the convenience of a 
district heating service with hot-water distribu- 
tion is even greater. The rooms are comfort- 
ably heated at the proper temperature and 
without waiting, as with a gas or electric fire, 
and without any attendance, as with gas-fired 
boilers or electrical thermal storage. One 
valve serves the whole house or office. building, 
and even the operation required for the opening 
or closing down of the stop valve can be 
thermostatically controlled. 


Hrat-ELectrRIc GENERATION 


The economic range of straight heat supply 
for district heating is limited, the capital 
expenditure for boiler plant is heavy and the 
operational cost of 
boilers is comparatively 
high. Hence the desire 
of district heating engi- 
neers to use exhaust 
steam from power stat- 
ions is but natural. The 
theoretical advantages 
of heat-electric genera- 
tion cannot be disputed, 
but it is evident that 
the problem cannot be 
solved only from the 
standpoint of district 
heating. A back-press- 
ure turbo-alternator is 
of little value in a power 
station if its capacity 
is not available during 
the time of peak load. 
The saving in fuel is 
important, but without 
heat storage the annual 
load factor of the 
back-pressure sets used 
for district heating 
is only about half of that of condensing sets, 
and the cost of attendance, maintenance and 
capital charges per unit generated is about 
twice as high. This explains the rather astonish- 
ing fact that in the U.S.A. only about 10 per 
cent of the totel steam required for district 
heating is supplied by exhaust steam. Com- 
bined heat and electricity generation on a large 
scale is only possible if the heat-electric stations 
can be incorporated in the general system of 
public power generation. This depends, as 
will be shown later in the paper, upon the 
balancing of the heat and electricity loads and 
upon the increase of the annual load factor 
of heat-electric stations to that of condensing 
stations. 

The rapidly growing demand for electric 
power, and the difficult fuel position in this 
country, have meanwhile considerably added 
to the importance of heat-electric generation 
from the standpoint of the public electricity 
supply.. The arguments which have been 
advanced in its favour are: (a) the limited 
thermal efficiency of condensing stations ; 
(b) growing fuel cost ; (c) growing fuel demand ; 
(d) increasing difficulties in finding sites for 
condensing stations with a sufficient supply of 
cooling water; (e) growing demand for elec- 
tricity generating capacity to meet space 
heating load; (f) premature obsolescence of 
condensing stations ; (g) pithead generation. 

In 1947 the average thermal efficiency of all 
authorised public steam-driven power stations 
in Great Britain was 22 per cent, based on 
units generated. The new power stations built 
after the war and those now under construction 
will have a thermal efficiency of between 28 and 
30 per cent, based on units generated. 

The fuel consumption of the most efficient 
power stution in the country was reduced 
between 1922 and 1948 from 19,800 B.Th.U. 
to 12,300 B.Th.U. per kilowatt-hour, but the 
lower limit of fuel consumption is now being 
approached. The new stations now under con- 
struction will show a further slight decrease in 
the fuel consumption, reaching 11,500 B.Th.U. 
per kilowatt-hour generated. By raising the 
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initial steam conditions to 2000 lb per square 
inch, 1050 deg. Fah., and by resuperheating 
to 1000 deg. Fah., as for the three 140MW 
turbo-alternators now under construction for 
the Phillip Sporn stations in the U.S.A., it is 
hoped to increase the thermal generating 
efficiency to the remarkable figure of 36-8 per 


89,400hW 


26 2ist. Dec. 
25°F, 


Load, 10° kW 
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6 4 1 
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Fic. 2— Wimbledon Load Curves in December, 1938 


cent, giving a fuel consumption of about 9300 
B.Th.U. per kilowatt-hour generated. Any 
further increase in the thermal efficiency of a 
condensing station is hardly possible. By heat- 
electric generation, however, the thermal 
efficiency of power generation can be increased 
up to 85 per cent, with a fuel consumption of 
only 4200 B.Th.U. per kilowatt-hour generated. 
By the co-ordination of heat and power genera- 
tion the extra fuel consumption of heat-electric 
generation can be reduced to about 2000 B.Th.U. 
per kilowatt-hour. This will result in a saving 
of as much as 10,000 B.Th.U. per kilowatt-hour 
as compared with the present most efficient 
generation in condensing stations in this 
country, equivalent to a saving of 0-87 lb of 
coal of 11,500 B.Th.U. per kilowatt-hour. 

The possible development of pithead genera- 
tion would not affect the future introduction 
of district heating. It can be taken for granted 
that the bulk of the electricity demand will 
be generated for many years to come in power 
stations located near the large towns. A number 
of these stations might prove to be suitable for 
future heat-electric generation. Furthermore, 
calculations show that heat in large quantities 
can be economically transmitted over long 
distances and in some cases, for instance in the 
Midlands, heat-electric stations could therefore 
be located at the pitheads, especially as they 
have the advantage that no cooling water will 
be required. This method will save the trans- 
port of fuel both for power station and heating 
purposes, and will to a large extent relieve the 
railways of the necessity to transport fuel to the 
larger centres of population. 

It should be mentioned that in the U.S.S.R. 
the transmission of heat by means of hot water 
up to a distance of 200km (=125 miles) has 
been proposed. 

(To be continued) 
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THe Festivat or Briratwn.—The Council of 
Industrial Design has stated that all British manu- 
facturers whose products have been accepted for 
the “‘ 1951 Stock List ” will have the opportunity 
to participate in the photographic display of the 
Stock List, which is to be included in the South 
Bank Exhibition of the Festival of Britain. The 
1951 Stock List, it will be recalled, is the index of 
contemporary products from which exhibits for 
the official Festival displays will be selected. The 
Stock List display is to be entitled ‘1951 Design 
Review,” and its purpose will be to show the high 
standard of design achieved in the wide range of 
contemporary British manufactures. Manufac- 


turers are reminded that submissions for inclusion 
in the list should be directed to 1951 Stock List, 
Council of Industrial Design, Tilbury House, Petty 
France, London, S.W.1. 
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THE DEFENCE ESTIMATES 


TuHE Estimates for the Armed Forces have 
been awaited with more than usual interest 
in view of the comprehensive inquiry into 
the development of the Fighting Services 
which the Government put in hand a year 
ago. Changes in their structure and organisa- 
tion were thought possible and there were 
rumours of a big increase in the Air Force 
at the expense of the Navy. But nothing 
like that has happened. The inquiry, it 
is stated, showed no grounds for any sub- 
stantial change in the relative roles of the 
three Services, nor for any drastic curtail- 
ment in the strength of any one of them. In 
spite of the savings of £30 million fore- 
shadowed by the Prime Minister in the 
autumn, defence expenditure is to go up 
by nearly £21 million—£780,820,000 as 
compared with £759,860,000 for the current 
financial year. The Air Force, with Esti- 
mates of £223 million, takes approximately 
£15} million more and the Navy goes up 
by £33 million to £193 million. Only the 
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Army shows a reduction—£299 million as 
compared with approximately £304? million 
for the current year; but this reduction is 
more than offset by the increase in the 
Ministry of Supply’s Estimates—from £57} 
million to £65 million. The main reason for 
the overall increase is the urgent need to 
re-equip the Armed Forces, which have had 
little or no new equipment since the war. 
We are, in fact, to spend a total of £35 
million more than in 1949-50 on increased 
production of equipment and on research, 
but this increase has, to some extent, been 
compensated for by an appreciable reduction 
in the personnel strength of all three Services 
on the figures originally planned for April 1, 
1950. The strengths were on that date to 
have been 146,000 for the Navy, 391,000 for 
the Army, and 213,000 for the Air Force ; 
but by April 1, 1951, the Navy will have been 
reduced to a uniformed strength of 127,500, 
the Army to 356,000, and the Air Force to 
198,000. 

First thoughts may suggest that the reduc- 
tions in personnel are of no great con- 
sequence, as they have been achieved in the 
main by administrative economies in shore 
establishments and by a considerable reduc- 
tion in the national service content in all 
three Services. The Navy, indeed, must 
welcome the opportunity to reduce in the 
coming year its national service content from 
11,000 to 3000 and to revert to the previously 
planned token intake of 2000 a year. For 
recruits are coming in well and the long- 
service boys and young ratings under training 
meet all requirements for unskilled men in 
the complements of H.M. ships. But it is 
wholly different with the Army and Air 
Force, which have to depend very largely on 
conscripts. Both these Services are hard 
put to it to find sufficient trained personnel. 
The White Paper on Defence tells us that, 
because of the Army’s world-wide commit- 
ments, “‘ the provision of the most modern 
equipment for future use must yield to some 
extent to the urgent present need for trained 
manpower.” Similarly, to enable the jet 
fighter strength of Fighter Command to 
be doubled and to provide crews for the 
Mutual Aid bombers, the Air Transport 
Force has had to be reduced, the Central 
Bomber Establishment has been abolished, 
and substantial reductions have been made 
in the Technical Training Command. None 
the less, in the coming year the national 
service content of the Army is to be reduced 
from 182,000 to 166,000 and of the Air Force 
from 76,000 to 71,000. And although this 
reduction includes a residue of the pre-1949 
transition scheme, its main implication is 
clearly that in relation to the Regular content 
of these two Services, the national service 
content has reached saturation point. There 
are, in fact, no longer sufficient Regulars to 
train the conscripts or unskilled jobs for the 
latter to do. It is this which makes the 
Government’s view on the existing manning 
situation so disturbing. It was encouraging 
to read in the Statement of Defence, 1949, 
that “‘ it is the aim of H.M. Government that 
the highest possible proportion of peacetime 
commitments should be met by Regular 
Forces, and that in pursuance of this aim it 
is their intention to do everything in their 
power to stimulate recruitment.” Now, 
however, this concentration of effort seems to 
have evaporated, for we are told that “ the 
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manning situation cannot be expected under 
existing conditions to be better than it is and 
national service men must be relied on 
increasingly for defence.” It seems, indeed, 
that the Government now feel that «/| that 
can be done is being done by im; proving 
barrack accommodation, accelerating 

? Ing the 
building of married quarters. and in ‘tinting 
schemes for the absorption of timo-oxpired 
men into industry. These measures may 
help, but they are more likely to stimulate 
re-engagements (a problem affecting ©] three 
Services) than to improve recruiting for the 
Army and Air Force. The only cifectiye 
solution is to make the pay, and, as far as 
practicable, the conditions of Service « mpete 
—and compete favourably—with those of 
civilian life. 

Turning to material and equipmeit, the 
Estimates for next year are no more 
informative than in previous years since 
the war. There is still no hint of 
whether the Army is to have a tank superior 
to the existing ‘‘ Centurion,”’ or of how many 
air-borne and armoured divisions there are 
to be in the post-war Army. The Air 
Ministry is necessarily less reticent, for Latin 
American and other foreign Governments are 
anxious to purchase our military aircraft. 
A new jet fighter, the “ Venom,” of superior 
performance to the “Vampire,” is being 
introduced and the new jet bomber, the 
“Canberra,” “ has been ordered in quantity 
and deliveries should begin during the 
year.” The necessary manpower is being 
found to form new squadrons of “ B.29” 
(Mutual Aid) bombers, but one would like to 
know how many, in view of the shortage of 
trained personnel. As in the case of Army 
units, however, the taxpayer is given no 
information about the numbers, strength and 
disposition of R.A.F. fighters and bombers, 
except that the jet fighter strength of 
Fighter Command—which now includes the 
twenty fighter squadrons of the Royal 
Auxiliary Air Force—is to be doubled during 
the year. In his memorandum accompanying 
the Navy Estimates, the First Lord again 
gives a table showing our strength in the 
various classes of warships. Few changes are 
noticeable from last year, apart from the 
reduction of the active fleet by two battle- 
ships and a cruiser, and the disappearance 
from the table of three cruisers (scrapped) 
and five destroyers and eight frigates (trans- 
ferred to Dominion and foreign navies), thus 
leaving us with only twenty-six cruisers and 
111 destroyers. The new construction pro- 
gramme is disappointing. In view of the 
relatively few major warships possessed by 
our foreseeable enemies and the literally 
day-to-day changes and improvements in 
weapons and equipment, it is no doubt sound 
policy still to restrict the construction of 
major ships ‘“‘ mainly to a continuation of 
work on existing programmes.” But it is 
much to be regretted that more is not being 
done, four and a half years after the war, to 
meet the Russian submarine threat. After 
much investigation and research and exhaus- 
tive trials, the Admiralty has produced a 
new design of frigate, or escort vessel, to 
deal with the modern submarine with high 
submerged speed. Yet it is only expected 
that two of these vessels will be laid down 
during the coming year. That is a slight 
improvement on the First Lord’s recent 
announcement, when he hoped that one 








as ©} SS t& 


=— 


~-— — += -. OFS Ss BO. OM Rr OL lUlUlheSlU SlCr. CUD 


Poe oe a a Lee 














March (7, 1950 


would be laid down, but, having at last pro- 

duced « suitable design, it would seem safer 
to lay down a large number of these vessels 
without further delay. The fleet carrier 
“Victorious”’ is to be taken in hand for 
modernisation and provision is made for the 
refit of reserve fleet ships. Emphasis is laid 
on the importance attached to the main- 
tenance of the reserve fleet, which accounts 
for an appreciable proportion of naval 
expenditure in men and money. Carrier Air 
Groups are to be equipped with jet-propelled 
aircraft; the construction of the non- 
magnetic surveying ship “ Research”’ is 
regarded as unnecessary in view of the more 
general use of gyro-compasses, and is to be 
discontinued; and conversion work inside 
Herstmonceux Castle, which is to house the 
Greenwich Observatory, will be completed 
during the year. It is also announced that a 
comprehensive investigation is to be made 
into the problem of maintaining a healthy 
strategic and economic level of work and 
employment in the shipbuilding and ship- 
repairing industry, now that our merchant 
fleet tonnage has been virtually restored to 
its pre-war level. 

No information on the results of research is 
given by any of the Services. The Admiralty, 
it is true, indicates what the future has in 
store—high-speed jet aircraft, high-speed 
missiles and submarines with greater under- 
water speed, submerged endurance and deep 
diving capacity than anything we have had 
to face in the past. And it indicates 
how these new dangers are to be countered 
—guided weapons, higher performance pre- 
dictors, homing torpedoes, &c. But there 
is not the slightest information of our 
progress in dealing with these problems, such 
as we occasionally receive from the U.S.A. 
We hear from America, for example, that 
the manufacturers of the U.S. Navy aero- 
plane “Neptune PV2” claim that it is 
fitted with an improved radar set which 
can detect the schnorkel of a submerged 
submarine. That is good news if it can be 
substantiated, for the offensive power of 
the modern submarine will thus be much 
reduced. And it would be as encouraging 
for the British taxpayer, who now has to 
spend so much money on research, to be 
given this information, as it would be dis- 
couraging for the Russians. 


FUTURE OF_THE IRON AND STEEL ACT 


Tuat part of the Debate on the Address 
in the House of Commons last week that 
related to the Iron and Steel Act turned out 
to be a battle of party politicians rather than 
a serious contribution to a discussion of the 
merits and demerits of nationalising the 
industry. The Opposition felt that the 
absence of reference to the Act in the King’s 
Speech could not be allowed to pass 
unchallenged. But the amendment to the 
Address was so moved by Mr. Lyttelton 
that the Government would have been quite 
unable to agree to the Opposition’s pro- 
posals even had it had any desire to com- 
promise, as it clearly had not. ‘‘ We have 
put the amendment down,”’ said Mr. Lyttel- 
ton, “to secure from the Government a 
promise that they will not make the vesting 
date under the Iron and Steel Act earlier 
than nine months after the next General 
Election or some equivalent undertaking.” 
In reply, Government speakers pointed out 
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that the Act was already on the Statute Book. 
Nor could the Government reasonably be 
expected at this time to agree to put back 
operation of the Act until after the next 
election. For, though it is probable that the 
life of the present Government will be 
reckoned in months rather than years, it is 
not certain to be so short. Some fortunate 
experiences in by-elections, for instance, 
unlikely though they may seem, might con- 
ceivably increase the Government’s majority 
far enough to permit its survival for a much 
longer period than at present seems probable 
and give it eventually the power, if not to 
initiate controversial legislation, at least to 
enforce legislation already passed by the 
Houses of Parliament. Not until the autumn 
—supposing the Government to last so long 
—<loes it seem likely that any definite pro- 
mises of delay in putting the Act into force 
could be made. 

But if the Conservatives were (perhaps 
purposely) proposing a course of action that 
had little relation to realities, the Govern- 
ment, in pretending that the Act could be 
enforced at the earliest permissible dates, was 
supporting an equally unrealistic, contention. 
Last August this journal, amongst others, 
pointed out (at the time when the conflict 
between Lords and Commons on what was 
then a Bill had just reached a head) that it 
would be not only impractical for the Govern- 
ment to attempt to enforce the Act before 
the coming election, but irresponsible for it 
to make the attempt. As the event has turned 
out, the General Election has, in fact, changed 
nothing. Those same reasons for delaying 
implementation of the Act that caused the 
Government to reach a compromise with the 
Lords last November still, therefore, rule 
now. As Mr. Strauss then said in the House 
in introducing amendments to the Bill to 
make the earliest vesting day January 1, 
1951, and the earliest day for appointments 
to the Board October 1, 1950, ‘‘ we are bound 
to have an election by the middle of next 
year and in an atmosphere of political tension 
and uncertainty it would plainly be unwise 
to proceed now with the selection of indi- 
viduals to serve on the Corporation. Men 
who may well be best suited for this respons- 
ible task might understandably be reluctant 
to commit themselves to accepting such a 
position . . . as long as they think there is a 
possibility ...that the Corporation may 
not, after all, be established.” If the Govern- 
ment should last so long those words, applic- 
able with even greater force to-day than they 
were last November, are likely to be just as 
applicable next October. If a General 
Election has not already been held by that 
time, and if, as is probable, the Government 
is supported by a majority little different 
from that available now, the powers of delay 
provided in the Act itself will have to be 
acted upon. 

In the Debate the Opposition was-clearly 
demanding of the Government a “stay of 
execution ”’ of so vague a length that it could 
not be conceded. But equally the Govern- 
ment was maintaining that it was its intention 
to do something which it would be irrespons- 
ible for it to do even if in the event it could 
muster the power to doit. In fact, the future 
of the iron and steel industry was made an 
excuse for a party battle which might as well 
have been joined and was, in fact, joined 
during this present week, on a totally different 


333 






issue. No doubt, the purpose of the Opposi- 
tion was to bring home to Ministers how very 
much less is the power they now wield than 
the power that lay in their hands last 
December. But how much more embarrassed 
would the Conservatives have been than the 
Socialists if the Government had, in fact, been 
defeated! Party politicians must, of course, 
upon occasion, be allowed to play the party 
“ game.” But it is very much to be hoped 
that in the forthcoming discussions of finance, 
of the economic state of the country and of 
labour questions the Opposition will aid the 
Government with constructive and helpful 
criticism rather than hinder it by factious 
opposition. It may be that in the existing 
state of parties an exhibition of strength was 
not only desirable, but probably inevitable. 
But, if the King’s Government is to be carried 
on and wise decisions reached upon certain 
matters of more immediate moment than 
the enforcement of the Iron and Steel Act, 
a wiser spirit of moderation and compromise 
will need to rule the House. The prosperity 
of this country must not be sacrificed to 
make a Party battle. 


a 


Liverpool Steam Ship Owners’ 
Association 


THE 1949 report of the Liverpool Steam Ship 
Owners’ Association, just issued, comments 
strongly on the problems connected with liner 
replacements and other matters germane to the 
shipping industry. The report gives the gross 
tonnage entered in the Association for the 
years 1950, 1949 and 1939, and notes that the 
tonnage is nearly back to pre-war level. This 
replacement of war losses, amounting to 50 
per cent of the pre-war fleets, has been achieved 
by private enterprise without the help of 
centralised planning. Insurance compensation 
took no account of the rise in costs so that 
owners had to carry part of the burden and, 
to that extent, the industries resources for the 
replacement of obsolete ships was impaired. 
The unending task of keeping fleets up to date 
requires earnings surplus to current needs and 
while these earnings continue to be so heavily 
taxed before provision for rebuilding then the 
maintenance of an adequate mercantile marine 
will be imperilled and the competitive power 
of British shipping handicapped. The report 
goes on to state that the initial allowance of 
40 per cent is no taxation reduction, but a 
postponement of the full burden, and suggests 
that earnings used for replacement should 
not be taxed, a privilege enjoyed by foreign 
owners and giving them competitive advantage. 
The incidence of taxation in other directions 
is adversely commented upon. 


——_>————_- 


Prrze Drivine Instruction.—We were recently 
invited to attend a performance of a film which 
has been made for the Director of Military Training 
of the War Office, to give a simple and compre- 
hensive introduction to pile driving, primarily for 
the Royal Engineers. The film is in six parts, 
each part running for ten or twenty minutes, and 
gives a great deal of basic information about 
piling practice. Since it is intended for a military 
audience, it is mainly concerned with the driving 
of timber piles and steel sheet piles, and light or 
mobile driving rigs which are used in military 
operations. However, some points about civilian 
practice are mentioned in the last part of the film, 
where the use of precast reinforced concrete piles 
is shown. The principles of operation of the 
commoner types of piling hammer are described 
in the film, and correct and incorrect methods of 
driving are explained. Although primarily for 


the training of the Royal Engineers, the film should 
be of interest to those concerned with pile driving 
practice in civilian construction, and should be 
useful in training operatives for pile driving. It 
may be obtained on loan from the Army Kinema 
Corporation, 36, Dover Street, London, W.1. 








Obituary 


SIR RALPH FREEMAN 


Tue profession of civil engineering has 
lost one of its distinguished members by the 
death of Sir Ralph Freeman, which occurred 
suddenly in London on March 11th, at the 
age of sixty-nine. As the senior partner of 
Messrs. Freeman, Fox and Partners (formerly 
Sir Douglas Fox and Partners), consulting 
engineers, Sir Ralph was widely known for 
his designs of long-span bridges, including 
such structures as the Victoria Falls 
Bridge, the Sydney Harbour Bridge and 
the Otto Beit and Birchenough bridges in 
Rhodesia. 

Sir Ralph was born on November 27, 1880, 
and was educated at Haberdashers’ Boys’ 
School, Hampstead, and at the Central Tech- 
nical College (now the City and 
Guilds College), South Ken- 
sington, where he studied from 
1897 to 1900. His academic 
career at college was dis- 
tinguished and he was an 
exhibitioner of the Haber- 
dashers’ Company, an Insti- 
tute’s Scholar and a Samuel 
Scholar ; he was also awarded 
the Siemens Medal. On leaving 
college, Sir Ralph joined the 
firm of Sir Douglas Fox and 
Partners, of which he became a 
partner in 1912 and senior part- 
ner in 1921. 

One of the earliest bridges, 
and one of the most spectacular, 
with which Sir Ralph was con- 
cerned was the 500ft span 
Victoria Falls Bridge across 
the River Zambesi, just down- 
stream of the famous falls. 
The main span of this structure 
is a braced steel arch, with a 
rise of 90ft, the total length of 
the bridge being 650ft. It was 
completed in 1905. 

Sir Ralph’s best-known work 
was that on the Sydney Har- 
bour Bridge, which, it will be 
recalled, is a steel arched span 
of 1650ft. In March, 1924, 
the contract for the bridge was 
awarded to Dorman Long and 
Co., Ltd., for whom Sir Ralph 
acted as consulting engineer. 
Designs and tenders covering 
in all twenty projects were 
submitted by some of the 
world’s leading bridge-building 
firms in response to the invita- 
tion of the Government of New South Wales. 
The proposals submitted included every 
known type of large-span bridge, with various 
forms of architectural treatment. The 
contest for the contract was worldwide. 
Seven proposed bridges were submitted by 
Dorman Long and Co., Ltd., from Sir 
Ralph’s designs, the one eventually chosen 
by the assessors being a two-hinged braced 
arch. The steel arch of the bridge rises to a 
height of 410ft. The deck is carried on cross 
girders suspended by hangers from the arch, 
and there are, in all, ten approach spans, 
giving the bridge a total length of 3770ft. 
From the deck to the surface of the water 
there is a clear height of 170ft. The bridge 
is 160ft wide and carries four railway tracks, 
a roadway 57ft wide, and two 10ft footways ; 
the central span is the second longest arch in 
the world. After eight years work, it was 
completed in 1932. 

The many technical problems involved in 
the construction of this notable structure 
were described by Sir Ralph in two papers pre- 
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sented to the Institution of Civil Engineers, 
‘The Sydney Harbour Bridge: Design of 
Structure and Foundations,” ‘‘ Proceedings,” 
Institution of Civil Engineers, Vol. 238, 
1933-34, and with Lawrence Ennis, “‘ Sydney 
Harbour Bridge : Manufacture of Steelwork 
and Erection of Bridge”. Sir Ralph was 
awarded the Baker Medal in 1934 by the 
Institution of Civil Engineers for this 
work. 

Another long-span bridge of Sir Ralph’s 
design, the Birchenough Bridge, over the 
Sabi River, in Southern Rhodesia, is also 
built with a braced steel arch and a suspended 
deck. The main span of this elegant struc- 
ture is 1080ft, and it carries an 18ft roadway 
and two 3ft footpaths. It was completed in 
1935. The Otto Beit Bridge, however, 
which crosses the Chirundu gorge of the 
Zambesi River, Sir Ralph designed as a 
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suspension bridge. It has a span of 1050ft 
and carries an 18ft roadway and was com- 
pleted in 1939. 

Some designs prepared by Sir Ralph 
shortly before the war included a projected 
suspension bridge over the Humber with a 
span of 4500ft. He was one of the joint 
engineers appointed for the design of the 
River Severn suspension bridge, which is in- 
tended to have a span of 3300ft. More 
recently Sir Ralph had been engaged on the 
design for a bridge over Auckland Harbour, 
New Zealand, with a length of 3500ft and a 
main span of 800ft. Other civil engineering 
works for which he was responsible during 
his career include the Royal Naval Cordite 
Factory, and the Furness Shipbuilding 
Yard, both built between 1914 and 1918, and 
the Royal Naval Propellant Factory, built 
between 1939 and 1944. 

Consulting work on which Sir Ralph was 
engaged up to the time of his death included 
that for the forthcoming Festival of Britain 
buildings, the firm having been appointed 
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consulting engineers for the scheme. [n this 
connection it is of particular interest to 
recall now that Charles Fox, who was the 
founder of the firm of Freeman 
Fox and Partners, was engaged as contractor 
for the Great Exhibition of 1851. 

Mention has already been made of §jp 
Ralph’s more notable contributions to the 
“ Proceedings” of the Institution of Qiyjj 
Engineers. For many years he had taken 
an active part in the work of that Institution 
having been transferred to full memership 
in 1917. For a student paper entitled “ The 
Design of a Two-Hinged Spandrel-Braced 
Steel Arch” he was awarded the Miller 
Prize from the Institution, and, later on, 
he was the recipient of a Telford Medal 
and Premium. From 1938 to 1943 he served 
on the Council of the Institution. Ip 
addition, Sir Ralph was a member of the 
American Society of Civil Engi- 
neers. He was also a Fellow 
of the City and Guilds Insti. 
tute and an Honorary Fellow 
of the Imperial College of 
Science and Technology. 
During the early years of the 
nineteen twenties, Sir Ralph 
was invited by the Central 
Technical College to deliver 
a course of lectures to 
fourth year students on 
Structural Engineering. He 
also delivered a series of lec- 
tures to the University of 
London on long-span_ bridges. 
Another technical society in 
the work of which Sir Ralph 
took a keen interest was the 
“Institute of Welding, and from 
1942 to 1944 he occupied its 
Presidential Chair. There were 
many other directions in which 
Sir Ralph rendered great assist- 
ance by his valuable civil engi- 
neering experience. He was a 
member of the Royal Fine Art 
Commission from 1939 to 1948, 
and during the second World 
War he acted as chairman of 
the Structural Engineering 
Committee of the Advisory 
Council on Scientific and Indus- 
trial Development of the 
Ministry of Supply. Another 
service which Sir Ralph was 
called upon to perform during 
the war was as an assessor to 
the Committee on Armaments 
Development. 

Sir Ralph’s knighthood was 
conferred upon him in 1947. 
It was undoubtedly a well-merited recog- 
nition of the work that he so ably performed 
during his long and distinguished civil 
engineering career. 

SIR FREDERICK STEWART 

ScoTLanD has lost one of her prominent 
industrialists by the death of Sir Frederick 
Charles Stewart, which occurred at 8, 
Lancaster Crescent, Glasgow, on March 
10th. Although he was. closely concerned 
with many engineering and other companies, 
Sir Frederick will probably be remembered 
best as the chairman of Thermotank, Ltd., 
the firm which he founded in collaboration 
with his two brothers in 1908. 

Frederick Charles Stewart, who was born 
in 1879, was the son of the late Mr. William 
Stewart, of Blair Atholl. He was educated 
at the High School, Glasgow, and as a young 
man was for a time in business with his 
father as a coal merchant in Dalmuir. But 
he was soon attracted to the engineering 
industry and with his brothers, Alexander 
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and Maxwell Stewart, started the business 
to which he devoted the greater part of his 
energy and skill throughout the remainder 
of his life. From the first Thermotank 
Company there has developed the present 
organisation, with subsidiaries in South 
Africa and Canada, which is well known for 
its production of ventilating equipment for 
ships of all classes, railway rolling stock 
and aircraft. Sir Frederick’s engineering 
interests, however, were not wholly confined 
to the company which he founded. He was 
chairman of the North British Locomotive 
Company, Ltd., and of Kelvin Bottomley 
and Baird, Ltd., deputy chairman of Brown 
Brothers and Co., Ltd., Edinburgh, and a 
director of William Baird and Co., Ltd. 
Other commercial concerns which claimed a 
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share of his time and ability were the Mid- 
land Bank, the Clydesdale and North of 
Scotland Bank, the Eagle Star Insurance 
Company, Ltd., Scottish Industrial Estates, 
Ltd., and Hillington Industrial Estates, Ltd., 
of all of which he was a director. 

Sir Frederick took a leading part in the 
public and industrial life in the West of 
Scotland, and was a member of the Clyde 
Navigation Trust, a director of the Glasgow 
Chamber of Commerce, and of the Merchants 
House. He also served on the Glasgow Com- 
mittee of Lloyd’s Register of Shipping and 
was a member of the Company of Ship- 
wrights. In recognition of his public and 
industrial service, the honour of knighthood 
was conferred upon him in 1944, in which 
year he also became a Deputy Lieutenant 
of Dumbartonshire. In the first world war 
Sir Frederick served with the 9th Argyll 
and Sutherland Highlanders, from which he 
retired with the rank of colonel in 1921. 
But his interest in the affairs of the Terri- 
torial Army was maintained by his chair- 
manship of the Dumbartonshire Territorial 
Association, and his presidency of the Dum- 
bartonshire Cadet Corps. 

But even with all these commercial and 
public responsibilities, Sir Frederick found 
time to take an interest in the work of many 
other organisations and institutions, and 
was also a generous benefactor to a number 
of worthy causes. His gifts included a sum 
of £10,000 in 1945 to the Commonwealth 
Fund of the Trades House of Glasgow, and 
a similar donation to the University of Glas- 
gow, for extending its engineering depart- 
ment. For many years he showed an especial 
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interest in matters associated with engineer- 
ing education and was certainly amongst 
those who encouraged its development along 
the broadest possible lines. During two 
terms as President of the Institution of 
Engineers and Shipbuilders in Scotland— 
in the most difficult years of the recent war— 
Sir Frederick took the opportunity to advo- 
cate the great value of what he aptly called 
the logical and objective training of engineers. 
His presidential address to that Institution 
in 1942 dealt in a very practical manner not 
only with the work of the engineering indus- 
try during the war but also with the tasks 
which he foresaw that it would be required 
to perform in the post-war years. Sir 
Frederick was elected to honorary member- 
ship of the Institution three years ago. 
He was also a vice-president of the Institute 
of Industrial Administration. Furthermore, 
as an acknowledgment of his services to 
engineering education, the University of 
Glasgow conferred upon him the honorary 
degree of LL.D. 

It has been said that Sir Frederick found 
little time for recreation, but he was, never- 
theless, keenly interested in music and the 
arts, and the City of Glasgow has benefited 
considerably by his generous support. His 
ability and generosity have made a notable 
contribution to the industrial, social and 
cultural life of the century. 





I. J. JONES 

For the greater part of his working life, 
Mr. Isaac J. Jones was closely associated with 
tunnel construction for London’s under- 
ground railways and for various drainage 
systems. His death, which occurred on 
March 2nd, will be deeply regretted, especially 
by those engaged in civil engineering and 
contracting. Since 1927 he had been works 
director of John Mowlem and Co., Ltd., in 
which position he continued until his death. 

Isaac James Jones was born at Brixton 
Hill, London, on February 24, 1873. He 
was the son of a Victorian ironmaster, and 
he himself used to say that he was brought up 
in a stern school! After receiving his early 
education at Canal Street School, Derby, 
Isaac Jones entered the works of the Phoenix 
Foundry Company, Derby, for a period of 
practical engineering training. In 1891 
he took a post as junior draughtsman in the 
office of Mr. J. Willans, who was at the time 
engaged on a contract for the Liverpool 
Overhead Railway. He then spent a year 
or two as a draughtsman with Messrs. Wood 
and Brodie, civil engineers, Liverpool, and 
in 1896 came to London to join the drawing- 
office staff of Mr. Ferdinand Hudleston, who 
was working on the Central London Railway 
contract. It was in that appointment that 
Jones had his first experience in the setting 
out of tunnels and of working in compressed 
air. For the next ten years or so, Mr. Jones 
was engaged in underground railway con- 
struction, first as assistant resident engineer 
on the Great Northern and City Railway 
contract, and later as contractor’s engineer 
on the tunnelling work for the Baker Street— 
Waterloo line. 

In 1907, however, Mr. Jones turned his 
attention to other tunnel work in London, 
and in that year was appointed by the 
London County Council to take charge of the 
construction of the Southwark—Bermondsey 
storm relief sewer. Upon the completion of 
the work he went as contractor’s agent to 
Griffiths and Co. (Contractors), Ltd., a firm 
which was responsible for the construction of 
the Battersea—Deptford sewer, a job which 
involved the boring of 5 miles of tunnel of 
7ft 6in to 8ft diameter. But with the further 
development of the underground railway 
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system Jones returned to the work in which 
he had earlier gathered valuable experience, 
and from 1912 to 1914 was resident engineer 
on the Paddington—Queen’s Park extension 
of the Bakerloo Railway. Mr. H. H. (later 
Sir Harley) Dalrymple-Hay was the con- 
sulting engineer for that contract, and also 
for that on which Jones was next engaged, 
which was the construction of the Post 
Office (London) Railway from Paddington 
to Whitechapel. This latter work—which 
is still almost unknown to the general public 
—involved the building of “ stations ” and 
of a complicated system of loop and siding 
tunnels. It was completed towards the end 
of the first World War, and after a few years 
with Sir Robert McAlpine and Sons, Mr. Jones 
rejoined the staff of Messrs. Mott, Hay and 
Anderson. He was appointed chief resident 
engineer for the enlargement of the City and 
South London Railway from Moorgate to 
Clapham Common. Under Mr. Jones’s able 
direction the work was carried out by night, 
so that there should be no interruption 
to the train services during the day. When 
the line was later extended to Morden, Mr. 
Jones was in charge of much of the work as 
resident engineer. The many interesting 
details of the enlargement and extension 
scheme were set out in a paper on “ The 
Enlargement of City and South London 
Railway Tunnels,” which, with Mr. G. Curry, 
he presented to the Institution of Civil Engi- 
neers in 1926, and for which he was awarded 
a Telford Gold Medal. As already stated, 
Mr. Jones joined John Mowlem and Co., Ltd., 
in 1927, and took responsibility for the tunnel 
and deep foundation work carried out by that 
firm. His work included such schemes as the 
rebuilding of Piccadilly and Leicester Square 
underground stations, and a variety of tunnel 
work needed for underground railway 
extensions in more recent years. 

During a long career as a civil engineer, 
Mr. Jones undoubtedly accumulated a wealth 
of experience which he was always ready to 
share with others. By consultants and con- 
tractors alike, his advice was frequently 
sought and at all times generously given. 





RAYMOND CARPMAEL 

Ir is with great regret that we learn of the 
death of Raymond Carpmael, Chief Engineer 
of the Great Western Railway from 1929 
to 1939. His death, which occurred at 
Reading, on March 8th, at the age of seventy- 
four, comes almost exactly at the fiftieth 
anniversary of his entry into the railway 
service, the service for which he did so much 
and on which he left so marked an impres- 
sion. From an early age his training lay 
upon scientific lines; at Dulwich College, 
until he was eighteen years of age, he was 
on the engineering side, and then he served 
a five-year pupilage with the well-known 
West Country firm of Stothert and Pitt, 
Ltd., of Bath. During that time he gained 
a wide experience in the design and instal- 
lation of cranes and harbour equipment, 
and to supervise such work he travelled far, 
acquiring that early acquaintance and deep 
interest in overseas practice that was to 
give him such a breadth of outlook in later 
years. His pupilage completed, he spent 
some eighteen months on the commercial 
side of Stothert and Pitt, Ltd. With this 
beginning, now at the age of twenty-four, 
he entered the service of the Great Western 
Railway in March, 1900. He was at first 
engaged in the Bridge Department at Pad- 
dington, but not for long. It was a time of 
intense development. Following the con- 
version of the remaining broad gauge lines 
to standard gauge, in 1892, a resurgence of 
the old pioneer spirit of Brunel and Gooch 
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seemed to take possession of the company, 
and obstacles to better service and higher 
overall speeds were one after another swept 
away. ‘There was no more ambitious pro- 
ject than that of Fishguard Harbour. The 
company already had an Irish packet station 
at New Milford, now Neyland, but in 
extending to Fishguard it was no mere 
improvement of the Irish service that was 
in mind, but of the establishment of a great 
Transatlantic port, by which White Star 
and Cunard liners bound for Liverpool 
could put ashore passengers and mails. 
While on the purely railway side new cut-off 
lines were planned to avoid the congested 
and heavily graded purlieus of Swansea, 
the harbour and dock facilities at Fishguard 
were planned on the grand scale. Carp- 
mael had scarcely been with the G.W.R. 
a year before Sir James Inglis, then Chief 
Engineer, appointed him to be an assistant 
on the Fishguard works. To one who seems 
to have had something of the Brunellian 
spirit this was a great opportunity and he 
took it to such advantage that in the follow- 
ing year, at the age of twenty-six, he was 
appointed Chief Assistant, under G. Lam- 
bert Gibson. In 1906 the magnificent works, 
for much of which he was personally respons- 
ible, were completed, and competition for 
the ocean traffic was joined in earnest with 
the London and North Western Railway. 
As it turned out, however, Fishguard never 
came fully into its stride ; the war of 1914- 
18 interrupted normal sailings and after- 
wards activity swung from Liverpool to 
Southampton. In the meantime, Carpmael 
had served as Resident Engineer on new 
works at Weymouth and Carmarthen, and 
then, in 1909, when the programme of new 
works was almost completed, he went to the 
Divisional Engineer’s office at Shrewsbury, 
as Chief Assistant. Thereafter, save for a 
short period during the war, when he was 
engaged on railway construction and main- 
tenance behind the front in France and 
Flanders, he steadily climbed the ladder of 
promotion through the divisional organisa- 
tion of the G.W.R. Chief Engineer’s Depart- 
ment. In 1919 he was appointed Divisional 
Engineer at Shrewsbury and in 1922 he was 
promoted to Neath. 

Amalgamation of the South Wales rail- 
ways with the Great Western in some cases 
preceded the grouping proper in 1923, and 
these amalgamations brought in some men 
who were dock specialists, like J. H. Vickery, 
of the Alexandra Docks and Railway, and 
W. Waddell, of the Barry. On the retire- 
ment of the Great Western Chief Engineer, 
W. W. Grierson, in 1923, Waddell was 
appointed Joint Chief Engineer with J. C. 
Lloyd, and Carpmael was selected as Assis- 
tant, making bis headquarters at Barry. 
For a time his responsibilities were again 
chiefly on dock works, but two years later he 
was transferred to Paddington and on 
January 1, 1929, he was appointed Chief 
Engineer. During the eleven years of his 
tenure of office, a post that he was always 
proud to recall had first been held by Brunel, 
the whole railway scene was changing. 
Those eleven years witnessed the great 
depression, when under his guidance the 
Great Western Railway was in the forefront 
of the movement to use steel sleepers, to assist 
industry. When large-scale new works 
were undertaken for the relief of unemploy- 
ment he was responsible for the important 
widening works at Taunton, for the remodel- 
ling of Bristol and Cardiff stations, and for 
extensions at Paddington. His advice was 
sought by many outside bodies, perhaps the 
most notable occasion being his services on 
the Government of India Pacific Locomo- 
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tive Committee under the chairmanship of 
Sir Alan Mount. His interest in engineering 
by no means ceased with his retirement and 
a list of engineering societies with which 
he was associated would be matched only 
by the list of other bodies to which he was 
so good a friend. His strong advocacy of 
sound education, particularly among the 
lower grades of the railway service, was 
furthered by a sympathy and understanding 
that made him widely popular and in that 
Institution, where, above all others, technical 
engineers meet the craftsmen who carry 
their plans to fruition—the Permanent 
Way Institution—Carpmael was President 
for four years in succession. His death will 
be mourned not only by his countless friends 
on the former Great Western Railway but 
by railway engineers everywhere. 


JOHN H. BARKER 

WE regret to have to record the death of 
Mr. John Henry Barker, which occurred in 
his eighty-fourth year, at 250, Myton Road, 
Warwick, on March 10th. For some years, 
until his retirement in 1928, he was general 
manager of Greenwood and Batley, Ltd. 

Mr. Barker was born at Guisborough, 
Yorkshire, on August 6, 1866, and received 
his early education at the Grammar School 
in that town and at the Middlesbrough High 
School. For his technical education he 
went to the University of Durham College 
of Science, Newcastle-upon-Tyne, where for 
a year or so subsequently he was a lecturer 
in engineering. Barker’s apprenticeship 
was served in the Darlington Locomotive 
Works of the former North Eastern Railway 
Company, under Alexander McDonnell and 
T. W. Worsdell, and upon its completion in 
1888 he joined the drawing office staff of 
Robert Stephenson and Co., in Newcastle. 

Barker’s next appointment was as resident 
engineer in charge of the Newburn Bridge 
over the Tyne, and thereafter from 1893 
till 1900, he was working in Cambridge as 
engineer and general manager of the Cam- 
bridge Electricity Supply Company. In 1901 
Mr. Barker took up an appointment as 
general manager of C. A. Parsons and Co., 
Ltd., Heaton, and after two years there he 
joined the staff of the Brush Electrical 
Engineering Company, Ltd., as engine and 
dynamo superintendent. He remained in 
Loughborough for a year and then returned 
to Newcastle-upon-Tyne, where for a period 
he practised as a consulting engineer. His 
next appointment, which began in 1906, 
was as general manager and managing 
director of the Birmingham Metals and 
Munitions Company, Ltd. After four years, 
from 1916 to 1920, as managing director of 
Bayliss, Jones and Bayliss, Ltd., Wolver- 
hampton, Mr. Barker was elected to the 
board of Greenwood and Batley, Ltd., and 
became general manager of that company. 

Thus, in the course of his long career, 
J. H. Barker gathered a wealth of engineer- 
ing experience, from which the profession 
has benefited in many ways. He was a 
member of the Institution of Mechanical 
Engineers and in 1926 served as chairman 
of the Yorkshire branch. Soon after retir- 
ing from that chairmanship he was re- 
elected to the council of the Institution. 
He was also a member of the Institution of 
Civil Engineers and for a number of years 
of the Institution of Electrical Engineers. 
Mr. Barker’s contributions to the Proceed- 
ings of the ‘ Mechanicals” included an 
address on “ Efficiency,” which he delivered 
to the Yorkshire branch in 1926, and a 
particularly interesting lecture entitled 
** Scientific Societies—a Retrospect and Pros- 
pect,” which he gave in 1927. 
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Electronics in the Factory. Edited by . 
fessor H. F. Trewman. 183 pages. , ‘a 
Pitman and Sons, Ltd. Price 20s.—This book 
has been prepared by members of the Elvctric 
and Musical Industries staff under tho oditor. 
ship of Professor H. F. Trewman, and is intonded 
to provide a fairly wide survey of the fields in 
which electronics have been successfully e plied 
in aid of industry to improve the quality and 
quantity of its output. , 

The book opens with a definition o/ cleo. 
tronics and there follows a useful discussioa on 
the place of the electronic engineer in in iustry 
and the industriel viewpoint of both the elec. 
tronic engineer and electronic application :. 

The various chapters deal with elec: ronic 
devices for timing and counting, conti. of 
motors and generators, voltage and current 
regulation and control, electronic heating, weld- 
ing control, electronics in chemistry and 
medicine, and in order to restrict the size of the 
book to within reasonable limits thé survey is 
in the nature of a bird’s-eye view. 

Particular mention should be made of the 
chapters on dielectric and eddy current 
heating which contain a number of intercsting 
applications. 

“Electronics in the Factory "’.is entirely 
descriptive and is written in an easy stylg.at 
not too high a technical level. - As such it 
should be most readable and stimulating to the 
production engineer. 


Questions and Answers on Electronics. By 
E. Molloy. 128 pages. 1949. George Newnes, 
Ltd. Price 5s.—This is a handy pocket-sized 
booklet which, the author states, gives the basic 
facts of electronic theory and the principles 
involved ia the construction .of the various 
types of electronic equipment, the information 
being presented in the form of question and 
answer. 

Such a small-sized book cannot be encyclo- 
predic, and many of the questions are sum- 
marily dismissed, but anything like a full 
treatment of a single topic would easily take 
up more space than the book itself. 

One minor criticism might be mentioned 
with regard to the spelling of ‘‘ connection ” 
and “deflection.” The Oxford Dictionary 
allows a “ct” or an “x” for these words. 
When both words frequently appear within a 
few lines of eech other throughout the book 
it jars slightly to see the former word spelt 
** connexion ”’ and the latter ‘‘ deflection.” 

This should not be taken as in any way 
detracting from the book, which contains a 
host of information in succinct form of direct 
appeal to the layman. 





BOOKS RECEIVED 


High Polymeric Chemistry. By W. 8. Penn, B.Sc. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 36s. 

A Great Engineer : I. K. Brunel. By 8. M. Toyne. 
London: Common Ground, Ltd., Sydney Place, 
8.W.7. Price 2s. 6d. 

Field Engineering. By Wm. H. Searles, C.E., 
H. Chapin Ives, C.E., and P. Kissman, C.E. Tweity- 
second edition. Price 39s. 

Machine Tool Selling. By Harry J. Loberg. 
London: McGraw-Hill Publishing Company, Ltd., 
Aldwych House, W.C.2. Price 30s. 

The Measurement of Air Flow. By E. Ower, 
B.Se. Third edition. London: Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 30s. 

Fire in Buildings. By Eric L. Bird, M.C., and 
Stanley J. Docking, M.A. London: A. and C. 
Black, Ltd., Soho Square, W.1. Price 15s. 

Modern Plastics. By Harry Barron, Ph.D., 
B.Sc. Second edition. London: Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 50s. 

Electronics : Experimental Technique. By William 
C. Elmore and Matthew Sands. London: McGraw- 
Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 32s. 

Analysis and Lubrication of Bearings. By Milton 
C. Shaw and E. Fred Macks. London: McGraw- 
Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 85s. 








March 17, 1950 


THE ENGINEER 


A Temperature-Total Heat Diagram for 


Cooling Tower Calculations 


By B. WOOD, M.A., and P. BETTS, B.Sc. 
No. I 


PROPERTIES OF MorstT AIR 

HE properties of mixtures of air and water 
hig are somewhat complicated. They 
can be expressed by means of tables or shown 
visually by means of a chart. The properties 
ysually given in tables are the temperature 
tthe total heat of a mixture of 1 lb of air 
with associated water vapour i, and the 
weight of water per pound of air x. These 
may be regarded as primary quantities, any 
two of which define also the relative humidity, 
the wet bulb temperature, the dew point 
and the vapour pressure. Tables prepared 
by different authorities differ somewhat 
among themselves, first as to the base tem- 
perature from which total heat is reckoned 
and secondly as to the barometric pressure 
assumed. The wet bulb also depends on 
how it is measured. American tables assume 
the use of a sling thermometer, which is 
strongly ventilated, whereas tables issued 
by the British Meteorological Office assume 
that the wet bulb thermometer is in a Steven- 
gon screen, which results in rather weak 
ventilation giving slightly less depression of 
the wet bulb. A set of tables issued by 
the Institution of Heating and Ventilating 
Engineers show the wet bulb corresponding 
to each method, together with other pro- 
perties of air and these tables, which are 
convenient in use, might well be adopted as 
a British Standard. They have been used 
for all calculations in this article. 

Two forms of chart are in use in different 
countries. The Carrier chart (1911), which 
originated in the U.S.A., is most usual in 
Great Britain. It employs as co-ordinates 
the temperature ¢ and the water content x 
(or the vapour pressure, which is approxi- 
mately linearly related to x over the range 
of interest). A scale of total heat 7 is some- 
times added, but this scale is not linear. 
The wet bulb lines may be taken without 
substantial error to be lines of constant total 
heat. Such a chart is generally seen hanging 
on the wall in an office concerned with cooling 
towers, but it would seem that little use is 
in fact made of it. 

A second form of chart is in general use 
on the Continent of Europe. It is due to 
Professor Mollier (1923). The co-ordinates 
are water content z and total heat +. Oblique 
co-ordinates are commonly used to open 
out the part of the diagram of interest, and 
the vertical axis is scaled in terms of tem- 
perature. The presentation of free copies 





List or SyMBOLS 


A Surface area for cooling square feet per square foot 
of base area. 
a Surface area for cooling square feet per cubic foot 
of fill. 
Op Specific heat of air at constant pressure = 0- 24. 
é Base of natural logarithms, 
H Heat transfer rate, B.Th.U. 
t Total heat of moist air, B. 


r hour. 
-U. per pound of dry 


air. 

* Total heat of saturated air in contact with water, 
B.Th.U. per pound of dry air. 

Convection heat transfer coefficient, B.Th.U. per 
square foot hour deg. Fah. 

Latent heat of evaporation, B.Th.U. per lb. 

Ratio W/Q=water rate/air rate. 

Air rate, pounds of dry air per square foot hour. 

Air a! bulb temperature, deg. Fah, 

=(0—2). 

Water rate, pounds of water per square foot hour 

=nKA/ WOp. 

Water temperature, deg. Fah, 


ce SJR. Ose 


SvuFFIXEs 
1 Inlet (atmospheric) air or recooled water. 
2 Outlet (heated) air or hot (inlet) water. 





of the Carrier type of chart as advertising 
matter by American air conditioning firms 
has probably prevented the Mollier chart 
becoming known in this country. The use 
of oblique co-ordinates is also something of 
a drawback in heat transfer calculations. 
The Mollier i-x chart, for moist air, should 
not, of course, be confused with his entropy 
total heat chart for steam. 

A third form of diagram using the other 
pair of salient variables, namely, tempera- 
ture and total heat, has been used for 
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in cooling towers while temperature is the 
most readily measured property in both air 
and water. 


THE i-t CHART 


Like either of the other charts, it is divided 
into two parts by the saturation line. Above 
this line is the wet region and below it the 
dry region. The total heat of a mixture of 
air and water depends substantially only 
on the wet bulb temperature, hence wet 
bulb lines run nearly horizontally across 
the dry region and may be projected into 
the wet region. Any point in the dry region 
can be regarded as defined by a suitable 
pair of properties, e.g., the dry bulb tempera- 
ture (abscissa) and the wet bulb temperature 
(abscissa of horizontal projection on to the 
saturation line). 

Below the saturation line we can draw the 
dry air line, a line of zero humidity. The 
region below this line has no physical mean- 
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Plotted from the I.H.V.E. “ Tables of Hygrometric Data for Air” 


FIG, 1—-TEMPERATURE—TOTAL HEAT DIAGRAM FOR MOIST AIR 


explanation by McAdams, Lichtenstein and 
others, but no chart appears to have been 
published using these co-ordinates. One 
can readily be prepared from tables, as in 
Fig. 1. Such a chart has potentialities 
in cooling tower studies comparable with 
those of the entropy-total heat chart in 
steam turbine work. It contains no informa- 
tion not given also by a Carrier or a Mollier 
chart, but it has the virtue of employing 
as salient variables the two most important 
ones. Difference of total heat, as will be 
seen, is the function governing heat transfer 





ing. The vertical distance between the 
saturation line and the air line may be 
divided to show the relative humidity. 
Specific volume lines are also shown. These 
refer to the true specific volume of the 
mixture (reciprocal of density) and are 
thus unlike those on Carrier charts, which 
refer to the volume of 1 lb of air with asso- 
ciated moisture, i.e., to (1-+-x) Ib of mixture. 


HEAT TRANSFER IN CooLine TOWERS 


In order to understand the value of the 
chart in cooling tower calculations it is 
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first necessary to discuss the mechanism 
of heat transfer in a cooling tower. In 
evaporative cooling of water two processes 
go on simultaneously. The first is the 
convective transfer of sensible heat from 
the water to the air if the water is warmer 
than the air. The second, which is inde- 
pendent, is the transfer of matter in the 
form of water molecules if the vapour pres- 
sure is higher at the water surface than in 
the main body of the air. (There is strictly 
a third process, viz., the transfer of heat 
from the bulk of the liquid to the surface, 
but the thermal resistance to this transfer 
is usually neglected in cooling tower cal- 
culations.) The transfer of matter from the 
liquid phase to the vapour phase implies the 
transfer of the latent heat of the water 
(and also of sensible heat, though since 
this is much smaller it is commonly neglected). 
Both heat and matter transfer can be dealt 
with by means of coefficients on the analogy 
of heat transmission in heat exchangers. 
Thus, writing H for heat transferred per 
unit time and A for surface area, the sensible 
heat transfer in unit time from an element 
of surface may be defined by the ordinary 
convection heat transfer coefficient K, such 
that 

dH=K(@-t)}dA ... (1) 
where @ refers to the water and ¢ to the air 
temperature. Similarly for the evaporative 
heat transfer we have a mass transfer co- 
efficient EF defined by 

dH=E(x"—xz)IdA .. (2) 
where LZ is the latent heat per pound of 
water vapour, 2” is the concentration of 
water vapour in the saturated layer of air 
in contact with the water (and at the same 
temperature) and x is the concentration in 
the main body of the air. The total heat 
transfer may then be stated as 

dH ={K(®—t)+LE(x” —x)}dA. 

It is to be noted that the first term may 
be of the same sign as the second or the 
opposite, according to the humidity of the 
air. 

It has long been known that for water 
and air the mass transfer and heat transfer 
coefficients K and £ are connected by 
the approximate relation E=* (Lewis’s 
law), where C, is the specific heat at con- 
stant pressure (0-24). Mollier has shown 
that to a very close order of accuracy 

i=0-24(t—32)+a{0- 46(¢—32)+ 1075-4}. 
Hence, if we neglect the difference between 
0-46¢ and 0-466 in the latent heat term we 
can write 

i” ~i=Cp(0—t) +. L(x” —2r) 
where i” is the total heat of saturated air 
in contact with water at temperature @. 

Thus, by virtue of Lewis’s law above, the 
expression for the total heat transfer reduces 
to 


Ss 
= Cc," —1)dA. 


This may be regarded as the fundamental 
equation for all evaporative heat transfer 
between water and air. We can now go on 
to put dH= Wd, where W is the water rate 
and d@ is the change of water temperature 
overtheelementdA. Hence, rearranging we 
obtain :— 





KdA__d0 , 
eee St 
or 
62 
KA _ dé 3 
Wp Poe *-s.9 (3a) 
4, 


This equation, first produced by Merkel, 
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indicates that the rate of cooling of the water 
is proportional to the difference of total 
heat per pound between saturated air at 
the temperature of the water and that of 
the general air. The use of temperature 
difference, as was at one time usual, is seen 
to be erroneous. The wet bulb as the limit 
of cooling comes into consideration because 
the wet bulb defines the total heat of the 
atmospheric air. 

K/C, is a quasi constant, varying some- 
what with the form of the surface, air velo- 
city and water rate. Since K/C, is a unit 
of mass transfer rate it might be thought 
preferable to use a separate symbol for it 
as in chemical engineering practice. How- 
ever, as we are primarily concerned in, cool- 
ing towers with transfer of heat it has been 
thought more appropriate to retain K/C,, 
since K is an ordinary convection heat trans- 
fer coefficient. 


Heat BALANCE 


Equation (3) above cannot be integrated 
unless the relation between @ and i”—+ is 
defined. In the case of contra-flow (or 
parallel flow if it were ever used) the heat 
balance defines the relation, in that the heat 
gained at each stage by the air must equal 
that given up by the water. Hence, Qdi= 
Wd6, where Q refers to the air rate and W 
the water rate. W is not exactly a constant 
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FIG. 2—DIAGRAM OF HEAT TRANSFER IN 
COOLING TOWERS 


but will vary by a few per cent through the 
tower due to the evaporation, but this varia- 
tion may ordinarily be neglected, the approxi- 
mation being of the same order as several 
other assumptions already made. Hence, 
from one point in the tower to another, 
denoted by suffixes :-— 


ig t= (0,0) = (0,8) « - (4) 
writing n=W/Q. 


GRAPHICAL REPRESENTATION OF PROCESS 


The process can now readily be illustrated 
on the i—t¢ diagram, Fig. 2. Point P on the 
saturation line represents the hot water 
at inlet to the tower or more properly the 
state of the air in contact with that water. 
Q represents the state of saturated air in 
contact with the water at the outlet. The 
horizontal distance between Q and P is 
thus the cooling range in degrees. The 
state of the inlet air can be represented by 
point A and that of the leaving air by point 
B. We can also project the horizontal 
through A to A’ on the vertical through Q 
so that QA’ represents the difference of 
total heat between water and air at the air 
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entry. Similarly, project B to B’ on the 
vertical through P so that PB’ represents the 
difference at the air exit. The line 4’p 
will represent the changing total heat ; 
of the air as it passes through the tower 
The rise from A’ to B'=(i,—1,)=n(0,—6)) 
so that the slope of the line A’B’ is n. The 
total heat difference t”—i at any intermediate 
point is given by the vertical distance between 
the saturation line representing the water 
and the line A’B’ (the “ air line ’’) represent. 
ing the air. 

Considering an element of the figure 
A’B’'PQ of width d@, the amount of surface 
required to cool through dé varies inversely 
as the total heat difference at that 
point. Thus the ratio of width to mean 
height of the area A’B’PQ is roughly an 
indication of the surface required for a 
given K/W. Close approach of air line and 
saturation line implies relatively large sur. 
face and vice versa. More accurately, ag 
implied by equation (3a), the surface required 
is proportional to the cooling range divided 
by the harmonic mean driving force (reci- 
procal mean height of the area under the 
curve whose ordinates are the reciprocals 
of the heights of area A’B’PQ). We can 
find the area under this reciprocal curve 
without actually drawing it by the following 
method. 


ARITHMETICAL INTEGRATION 


The integration can be carried out in 
tabular form, using @ as the independent 
variable. In power station practice it is 
ordinarily good enough to divide the area 
into two and use Simpson’s 1, 4, 1 rule, 
which implies the assumption that the 
reciprocal of the difference of ordinates 
can be approximated by a function of cubic 
or lower order. 

The procedure is illustrated by the fol- 
lowing example for tropical conditions. 
(Hygrometric data from I.H.V.E. tables.) 
Suppose :— 

Atmospheric wet bulb=70 deg. Fah. 

(therefore 1,=26-6 B.Th.U. per pound) 
Recooled water tem- 

perature 6, = 85 deg. Fah. 

Cooling range §9,—6,=—12 deg. Fah. 
Water rate W = 1200 lb per square foot 
hour 
=800 lb per square foot 
hour 
Therefore n= 1200/800=1-5 


Table I below shows water temperature @ 


Air rate Q 



































Tastz I 
l 2 i dae 5 
0 i” é vs | ira 
°Fah. |B.Th.U. /ib |B.Th.U. /Ib 
85 42-1 26-6 | 15-5 0- 0645 
91 «| 50-0 | 35-6 14-4 0-0694 
o7 | 59-4 | 44-6 14-8 0-0675 








and corresponding +” from tables in columns 
1 and 2. Column 3 gives values of ¢ calcu- 
lated from equation (4) by 4i=1-5x6 deg. 
=9. From these the differences +”—i and its 
reciprocal are obtained. 
Mean of column (5) (by Simpson’s rule)= 
0-0680 
92 
KA d8 
FA | 2-0-0080, 12 deg. =0-816. 
4 
Since W=1200 and Cp=0-24, KA =235. 


If the depth of the fill were, say, 20ft, 
then Ka, the corresponding figure per cubic 
foot of fill, would be 11-75 B.Th.U. per hour 
deg. Fah., which is a fairly typical figure 
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for the type of splash bar packing used in 
large natural draught towers. 


i WO, ‘ P 
The quantity — has the dimensions 
of a length and is known in distillation prac- 
tice as the “height of an equivalent theo- 





retical plate.” The integral is the 


"—4 

number of such equivalent plates required. 
The quantity wre similarly has the dimen- 
sions of @ length and is known as the 
“height of an air transfer unit.”” The num- 
ber of air transfer units required is { 2 
These are merely different methods of 
expressing the same fundamental relation 
and must lead to the same numerical answer. 


REVERSAL OF PROCESS 


The direct process as above after a little 
practice can be carried out in a few minutes 
and is not as laborious as might seem. It 
is often required to reverse the procedure, 
ie., being given the value of KA and n 
to estimate the recooled temperature for 
any given atmospheric condition and cooling 
range. There is no direct solution. Trial 
and error has to be used. It would be 
possible to construct a set of tables covering 
the whole range of the four variables, wet 
bulb temperature, hot water and recooled 
water temperatures and air/water ratio for 
practical values of KA from which a direct 
solution could be read. The labour involved 
would be no greater than that which goes 
into the construction of many mathematical 
tables, but is beyond the resources of most 
concerns. 


(T'o be continued) 





Ferranti ““FM” Single-Phase 
Meter 


THE photographs reproduced on this page 
show the general appearance and _ the 
mechanical arrangement of the new “FM” 


“FM SINGLE-PHASE METER 


single-phase meter recently introduced by 
Ferranti, Ltd., Hollinwood, Lancs. 
of improvements in materials, design and per- 
formance are embodied in the new meter. 


A number 


The main frame is a solid casting of high 


grade iron, annealed to remove strains. On 
account of its stability and magnetic shielding 
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properties, cast iron was deemed preferable to 
die-cast alloy for the frame, in spite of the 
increased cost. The driving and braking 
elements are rigidly secured to the main frame 
by accurately machined dowels, the assembly 
being designed to ensure similarity of per- 
formance between individual meters and to 
facilitate dismantling and reassembly. 

The stable performance of the meter is 
largely attributed to the use of anisotropic 
material for the brake magnet, which is based 
on two and a half years’ production experience 


gained with the Ferranti d.c. meter, type “F K”’. 


Compared with the older materials, tungsten 
steel and cobalt, the anisotropic material has 
a higher value of Brem, higher coercivity and a 
greater capacity for storing magnetic energy, 
which makes for a reduction in the size of the 
magnet. 

Compared with the rotor of the Ferranti 
“FL” meter, the new rotor has been reduced 
in weight from 26 grammes to 19-5 grammes, 


MECHANICAL ARRANGEMENT OF **FM"’ 
METER 


the spindle and hub being of light alloy. The 
accompanying drawings show the general 
arrangement of the top and bottom bearings. 
A steel pivot bearing on an artificial sapphire 
is used for the bottom bearing. To allow for 
changing the jewel without altering the dis- 
position of the rotor in the air gaps, the cylin- 
drical jewel holder is held in a screwed tube, 
which can be locked in position after being 
adjusted to the correct height. In the upper 
bearing the pivot pin is shrouded for pro- 
tection and it will be seen from the drawing 
that the assembly is self-centring. The rotor 
dise is marked for stroboscopic testing. 

By reducing the weight of the rotor and 
increasing the full load torque of the meter, a 
greatly improved torque/weight ratio has been. 
achieved, the increase being 110 per cent 
compared with the Ferranti “FL” meter 
and 45 per cent compared with the Ferranti 
“FC” meter. 

The registering mechanism is made of light 
alloy throughout. 
anodised to ensure prolonged good performance 
without needing any lubricant. Different 
grades of alloy are used for the moving and 
fixed parts, giving a low frictional level, which, 
according to the evidence of life tests, does not 
increase with age. 

To minimise self-heating errors in the series 
coil, the winding is designed to operate at low 
current density and connection to the terminal 
block is made by four large, flat contact sur- 
faces at each end, ensuring a permanent low- 
resistance contact. The series element incor- 





All working parts are. 
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porates provision for temperature and over- 
load compensation. 

All the adjustments are positive in action, 
have ample range and are locked at right-angles 
to the plane of the adjustment. For example, 
the milled nut which can be seen at the bottom 
of our second illustration locks the main adjust- 
ment, which is made on the central one of the 
three horizontal screws above. The low-load 
adjustment with its lock is on the right-hand 
side of the frame and the inductive load 
adjustment and lock are on the left. There are 
two inductive load adjustments, one of which 
is fixed during works assembly, while the other, 
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ToP AND BOTTOM BEARINGS 


which is variable, consists of a solid copper 
loop, which can be moved vertically by a 
rack and pinion operated by the adjusting 
screw. 

In performance the meter is claimed to be 
accurate to within 2 per cent, from 5 per cent 
full load to 100 per cent overload, at any power 
factor down to 0-5 lagging or leading. The 
meter is designed to carry 100 per cent over- 
load continuously and at that load the reading 
is about 0-4 per cent fast at normal voltage and 
frequency and 1-0 power factor. It is claimed 
that negligible effect is produced by voltage 
variations of 10 per cent from normal, or by 
the effect of external fields of 5-0 c.g.s. units. 
The meter will start to register at 0-5 per cent 
of full load. 


————_——_— 


JUBILEE OF A Pire-MakING Firm.—An interest- 
ing book, entitled “Fifty Years of Progress, 
1900-1950,” has been published by Aiton and Co., 
Ltd., of Derby, to commemorate the jubilee of the 
foundation of the firm. This book, which is well 
illustrated and written in simple, straightforward 
language, traces the background and growth of 
this well-known firm of pipe-makers from 1900, when 
Arthur Aiton (later Sir J. Arthur Aiton) opened 
an office in Fenchurch Street, London. Shortly 
after opening his first office, Arthur Aiton became 
interested in the manufacture of pipes, and in 
June, 1900, opened a small works in Willesden. 
By 1906 these original works were too small for 
the growing firm, and, as no room for expansion 
was available, premises were acquired at Derby. 
The new works were opened in 1907 and from that 
date the firm steadily developed and its works 
premises grew. The manufacture of welded pipes 
was started at the Derby works in the very early 
days and in 1917 the manufacture of riveted pipes 
was completely discarded. In 1923, as an outcome 
of a visit to the Compensator Maciejewski Com- 
pany at Warsaw, Aiton’s acquired the rights to 
manufacture the corrugated pipes for which the 
firm is now so well known. Throughout the book 
the close personal relationship which has always 
been fostered between the ment and men 
at the firm is very evident and there is little doubt 
that this relationship was closely linked with the 
successful growth of the company. In giving the 
history of the firm this book provides an entertain- 
ing biography of the industrial career of Sir J. 
Arthur Aiton, and it is a matter of deep regret 
that Sir Aithur died in January, 1950, whilst the 
volume was still in print. 
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Output Measurements on 
Large Generators 


In measuring the output of large turbo- 
alternators at various loads during efficiency 
tests, great accuracy is required, since an 
error of only 0-1 per cent represents no less 
than 30kW in the case of a 30MW generating 
set. Indicating instruments usually used for 
tests of this kind have first to be standardised 
in the laboratory and are always liable to 
accidental damage on site. Moreover, there 
are practical limits to the accuracy of obser- 
vation, especially when a large number of 
tests have to be made in rapid succession. 
Even when readings have been corrected for 
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checking the potentiometer and comparator 
standardisation. 

Each of the three phases was tested in turn 
every three minutes for a period of two hours 
at the full load of 30MW, followed by one hour 
tests at 1ISMW and 24MW, involving in all some 
250 separate readings. The stability of the 
generator load was such that it was found 
possible for the operator to maintain a.c./d.c. 
balance by d.c..manual control, though in 
practice continuous balance is not required. 
With a reasonably stable d.c. balancing current 
the second operator can take his time in mea- 
suring the current by means of the comparator 
self-contained standard resistance and the 
potentiometer. The measured voltage on the 
potentiometer slidewire gives a reading directly 





COMPARATOR MEASUREMENTS OF 30MW SET OUTPUT AT KINGSTON 


known instrument errors, the observation 
error is still an unknown quantity. For these 
reasons, when efficiency tests were being done 
on @ B.T.H. 30MW set at Kingston “B” 
generating station (South-East Division), 
it was decided by Mr. Edmundson, the chief 
testing engineer of the British Thomson- 
Houston Company, Ltd., in conjunction with 
Elliott Brothers (London), Ltd., to use the 
Elliott ac/de comparator, in which the a.c. 
power to be measured is balanced by reference 
to a d.c. potentiometer. The potentiometer 
circuit is capable of being standardised from a 
standard cell and the comparator may thus 
be standardised in a few moments when set 
up on the site. Although the Elliott (Shotter- 
Hawkes) comparator is well known as a labora- 
tory instrument and is extensively used for 
meter testing, this is the first application for 
power measurement at a generating station, 
No special precautions were observed in tran- 
sit or handling and the suspended dynamo- 
meter movement proved amply robust for 
** outside ” use. 

The comparator and its accessories (control 
box, standard current transformer and 14V 
battery), together with a d.c. potentiometer 
and galvanometer, were set up (as shown in 
the accompanying illustration) adjacent to the 
generator prior to the day scheduled for the 
tests. Line current transformers and voltage 
transformers having known errors were used 
for coupling into the circuit and suitable 
switching was provided for measurement of 
the power in each phase. 

After preliminary tests to enable the operator 
to become familiar with the procedure, the 
apparatus was left on circuit overnight and a 
half-hour before the efficiency test was due to 
start the potentiometer and comparator were 
restandardised and the temperature compen- 
sator readjusted. Two operators were employed, 
one operating the phase switching and setting 
the a.c./d.c. balance control on the instrument 
control box for each reading, the other measur- 
ing and logging the power directly from the 
d.c. potentiometer reading and, between tests, 
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proportional to the power at the time of instan- 
taneous d.c./a.c. balance. 

Manual adjustments for standardisation and 
temperature throughout the whole test was 
extremely small and even if uncorrected, would 
not have introduced an error greater than 5 
parts in 10,000. The accuracy of power mea- 
surement for the instantaneous a.c./d.c. balance 
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SECTIONAL ELEVATION. 


March 17, 1950 


Water-Tube Boiler for a 
Distillation Plant 


A HORIZONTAL-drum, double-pass, water-tube 
boiler designed for an evaporation of 10,000 }} 
per hour at 200lb per square inch workj 
pressure has recently been built by Frisor ang 
Fraser, Ltd., of Bromley-by-Bow, Lond: n, B3 
for the Iraq Petroleum Company, Ltd. Boilers 
of this type have hitherto been made by the 
firm in various capacities up to 8000 Ib per hour, 
but the range has now been extended to include 
units of up to 15,000 Ib per hour, having working 
pressures of up to 300 lb per square inci. We 
are informed that the boiler just completed ig 
the largest of its design yet built by the com. 
pany, and it is to be installed in a distillation 
plant at Qatar. 

As can be seen from the drawing reproduced 
below, the new unit is of the well-known 
‘“* Fraser” design, having a large combustion 
chamber situated immediately below double. 
tube bundles, in which the tubes are arranged 
at a steep angle and provide the major part of 
the heating surface. The three main parts of 
the boiler—the furnace, water-tube assembly 
and the combined water and steam drum—can 
be readily separated for convenience in 
transport. 

The firing equipment supplied with the boiler 
is arranged for the use of either natural oi] 
well gas or oil fuel, and it consists of two sets 
of Laidlaw Drew oil burners linked up with 
two sets of natural gas burners supplied by 
Liptak Furnace Arches, Ltd. The main casing 
of the boiler is built up of jin plating riveted 
together and rigidly supported by a frame of 
heavy steel channels. A 2in thickness of 
insulating bricks built inside the casing round 
the sides and bottom of the combustion chamber 
is covered by a substantial lining of firebricks, 
9in thick, round the sides, back and front, and 
4in thick on the bottom. The chamber is 9ft 
deep to the baffle wall and 7ft 5in between the 
side walls. A suitable explosion door is let 
into the side of the combustion chamber and 
the burner working can be checked through a 
‘* Plibrico ” observation port on each side of 
the casing. 

Each of the two tube bundles consists of 248 
tubes, 1}in outside diameter just under 13ft Tin 
long, and giving a heating surface of about 2200 
square feet. A baffle plate is set at an angle 
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PART SECTIONAL FRONT VIEW. 


HORIZONTAL WATER TUBE BOILER 


of the instrument was of the order of 5 parts in 
10,000, while the accuracy of the total three- 
phase power measurement after correction for 
line transformer errors was estimated to be 
better than one part in 1000. 

The test demonstrated conclusively that 
precision a.c. standards have uses other than 
in the laboratory, provided that they are 
easily transportable and readily standardised 
on the testing site. 


across the tube bundles above the back furnace 
wall. The two sets of tube headers are of 
riveted construction and each pair is connected 
by a set of large surged tubes. 

The riveted steam drum, which has a shell 
tin thick and dished ends {in thick, has an 
internal diameter of 5ft 6in. It is connected 
to the front tube header by four 7in diameter 
circulating pipes and to the rear header by two 
similar pipes. 
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A Combined Pirani and 
Ionisation Gauge 


Wr have received details of a combined 
Pirani and ionisation gauge made by W. G. 
Pye and Co., Ltd., Cambridge, for taking 
measurements of vacuum over @ very wide 
range, from pressures equivalent to Imm of 
mercury down to 10~*mm or better. As illus- 
trated herewith, the instrument is a compact 
glf-contained unit embodying the necessary 
power supplies, indicating instruments and 
controls for operating either the Pirani gauge 
to cover the range from 1mm down to 10-*mm, 
or the ionisation gauge from 10-*mm down to 
04mm. The only components of the apparatus 
external to the control unit are the “‘ probes ” 
themselves, which are sealed to the vacuum 
system under investigation. 

The Pirani gauge filament is robust, operates 
at a very low temperature, and can be run at 
full atmospheric pressure in air. Consequently, 
the gauge can be switched on immediately 
evacuation begins in the system that is being 
tested. As the pressure in the system drops 
towards Imm, the Pirani gauge will start 
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“ CATHODEON ‘* COMBINED PIRANI AND 
IONISATION GAUGE 


indicating. This gauge is then left in circuit 
until a pressure of the order of 10—*mm or 
better is indicated, when operation of a multiple 
switch controlled by the lower knob brings into 
operation the ionisation gauge. In the first 
ionisation gauge position, the probe electrodes 
are bombarded to a high temperature, to free 
them from gases which may have become 
occluded during the time that the system was 
open to air. This built-in bombarding device 
enables the ‘‘ cleaning up ” process to be carried 
out without the need for induction or other 
external form of heating, and, by thus eliminat- 
ing these gases before using the gauge for taking 
measurements, errors due to slow liberation 
of the gases during operation are avoided. 

By turning the switch to a second position 
the ionisation gauge is brought fully into 
operation, and readings over the high vacuum 
range of the instrument may be obtained. The 
selector switch is also fitted with a ‘‘ stand-by ” 
position in which the power units are kept 
running, but the meters are protected against 
overload when adjustments or operations that 
might endanger the instruments are being 
carried out on the vacuum system. Easily 
visible indicator lamps, mounted on the top 
of the case, show the condition for which the 
unit is adjusted without the need for close 
inspection. 

The Pirani gauge operates in a_ bridge 
circuit and, to minimise zero drift, the filament 
of the operating probe forms one arm of the 
bridge and the balancing arm consists of an 
identical probe which has been highly evacuated 
and sealed. This sealed unit forms the reference 
arm of the bridge and is mounted alongside the 
operating probe, so that changes in ambient 
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temperature, &c., affect both equally and the 
bridge calibration is not affected by extraneous 
causes. 

The ionisation gauge was developed in the 
company’s laboratories and has very high 
sensitivity (250u%A per micron). Its filament is 
of pure tungsten and is not subject to wide 
variations of emissivity such as are experienced 
with thoriated or oxide-coated filaments. 

Apart from the selector switch the main 
controls on the instrument panel consist of two 
knobs, one for adjustment of the Pirani gauge 
calibration and a similar one for the ionisa- 
tion gauge. There is a subsidiary switch to 
the right of the selector, for increasing the 
sensitivity of the indicating meter when greater 
accuracy is required. In addition, there is a 
jack for the insertion of a more sensitive meter 
into the ionisation gauge circuit if it is required 
to extend the range of the instrument at the 
high vacuum end. The normal sensitivity of 
the instrument is more than adequate for most 
industrial purposes, but the inclusion of this 
facility extends its uses into the laboratory 
field when required, without the expense of 
“tying down” permanently an expensive 
and delicate high sensitivity microammeter. 

As shown in the illustration, the panel also 
enbodies two meters, a milliammeter for setting 
the gauge calibration and a microammeter for 
indicating the vacuum reading. When either 
gauge is in use both meters are brought into 
circuit (properly adjusted for their required 
operating range) automatically upon operation 
of the selector switch. During bombarding the 
milliammeter only is in use, while the sensitive 
microammeter is automatically protected 
against overload. Subsidiary controls are 
provided under a sub-panel at the side of the 
instrument for adjusting the Pirani bridge 
circuit when a new probe is brought into use. 

Both types of gauge can be supplied in soft 
glass bulbs suitable for sealing to lead or soda 
glass systems, or in hard glass bulbs suitable for 
sealing to Hysil, Pyrex or similar glass systems. 
Bulbs suitable for sealing to special glasses 
(Kodial, G.8.3, &¢c.), or to metal systems, can 
be supplied. 

Normally the bulbs are supplied with a 12mm 
bore connecting tube, but ionisation gauge 
probes can be supplied with 25mm bore con- 
necting tubes if required; this feature is not 
usually considered necessary on Pirani gauges. 
In certain instances when the services of a 
glass-blower are not readily available, the use 
of ground cone joints or waxed flanges may be 
acceptable, and appropriate fittings can be 
supplied. 





The Conimeter 


THE engagement of a conical shaft within a 
conical hole constitutes a familiar and widely 
used method of assembly which, from the 
purely mechanical point of view, possesses 
attractive merits. From the standpoint of 
mass production, however, resort to it is con- 
siderably hampered by the difficulty of produc- 
ing mating cones with the degree of accuracy 
necessary to secure interchangeability. The 
root of that difficulty lies in the complexity 
involved in devising and applying a gauging 
system which will determine whether the cones 
lie within the prescribed limits of tolerance. 
Two factors are involved and require separate 
checking—the apex angle of the cone and the 
diameter at some specified distance along its 
length. . 

Our attention has recently been directed to a 
new instrument, the ‘“‘ Conimeter,” which, it is 
claimed by Conimeters, Ltd., 8, Broadstone 
Place, Baker Street, London, W.1, enables the 
gauging of cones to be carried out in the work- 
shop easily, economically and accurately. The 
instrument is the patented invention of Mr. 
H. Howell, A.I.P.E. Its engineering develop- 


ment has been entrusted to Thos. Richfield and 
Son, Ltd., whose name is well known in connec- 
tion with the production of speedometers. At 
present the instrument is being made in a form 
suitable for gauging conical holes, but we are 
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informed that a corresponding instrument is 
being developed for gauging conical shafts. 

The instrument makes use of a dial gauge 
with a large hand reading to one thousandth 
of an inch per division and a small hand which 
indicates the number of complete turns made 
by the large hand. Two adjustable red- 
coloured pointers are provided for setting to 
the allowed upper and lower tolerance limits. 
The dial gauge is connected to a shaft of which 
three—long, medium and short—are provided 
for use in holes of different lengths and tapers. 
The shaft passes through a body attached to the 
dial gauge casing. Two forms of this body are 
provided, one of which is used when the apex 
angle of the cone is being measured, and the 
other when the diameter of the cone at the 
prescribed point along its length is being gauged. 

For gauging the apex angle two round-edged 
dises or “tori” are mounted on the shaft. 
Twelve such tori are provided. They range in 
diameter from 0-4500in to 0-9850in. Each is 
0-2000in thick and the edge is curved to a 
radius of 0-1000in. The lower torus is fixed by 
a screw to the end of the shaft. The upper 
torus slides freely on the shaft. Between the 
two tori there is a separating spring of which 
three with different lengths are supplied to 
suit the three different shafts. Three setting 
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pieces in the form of cylinders 0-6in, 1-0in and 
1-4in in length are supplied with the instru- 
ment. Each of these cylinders is slotted down 
one side to permit it to be slipped over the 
separating spring between the two tori. With 
the tori pressed into contact against the ends 
of the setting piece the dial of the gauge is 
unclamped and turned until the large hand 
registers with the zero graduation of the scale. 
In this condition the central planes of the tori 
will be exactly 0-8in, 1-2in or 1-6in apart, 
according to the particular setting piece 
employed. With the dial reclamped the gauge 
is ready for use. 

If the tori were circular discs of negligible 
thickness it is clear that when they were 
pushed home into a tapered hole the reading 
on the gauge would indicate the amount by 
which the distance between them exceeded 
the length of the setting piece. This distance 
and the diameters of the discs being known, the 
apex angle of the cone could be directly caleu- 
lated from simple trigonometry. Since the 
tori have material thickness—for obvious 
practical purposes—the dial reading will indi- 
cate the amount by which the distance apart 
of their central planes exceeds the length of the 
setting piece plus 0-2in. A correction has to 
be applied to allow for the curvature of the 
edges of the tori. This correction varies with 
the apex angle of the conical hole. For it and 
for all other calculations involved in the use of 
the gauge a set of simple tables is provided. 

For measuring the diameter of the hole at a 
certain depth—more precisely for measuring 
the depth at which the hole has a certain 
diameter—a single torus is used at the end of 
the shaft and the body piece is changed to 
one with a flange of greater diameter than the 
largest diameter_of the hole. 
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A Tangential Chaser Grinder 


A sMALL double-ended tool-grinding machine 
for bench mounting, now being made by 
Voucher, Ltd., of 65, Bridge Street, Walsall, 
is fitted with tool-holding attachments to 
facilitate the accurate grinding and sharpening 
of any type of tangential chaser. The spindle 
of the machine is driven by a } h.p., 2800 r.p.m. 
motor, and carries at one end a 6in diameter, 
}in face wheel, and at the other end a 6in cup 
wheel with a 2in face. 

The tool-holding attachment at the cup wheel 
end of the machine is adjustable to enable the 
grinding of the required rake and cutting 
angles on chasers. Stops are provided on the 
attachment and feed or cut is applied on the 
chaser through a knurl-headed screw. 

The makers of the machine state that pro- 
vided chasers are to be sharpened only, no 
resetting of the attachment is required, and it is 
only necessary to slip a dulled chaser into the 
clamp and pass it across the face of the cup 
wheel. 

The plain grinding wheel at the left-hand end 
of the spindle can be used for squaring off 
chasers if required, prior to regrinding their 
rake or cutting angles. 


~~ 


Gear-Tooth Stresses at 
High Speed* 

By W. A, TUPLIN, D.Se., M.I.Mech.E.} 
BENDING STRESS 


In a pair of spur gears of normal proportions 
the load is transmitted by a single pair of con- 
tacting teeth in certain phases of engagement 
and is divided between two pairs of teeth in all 
other phases. The phase in which the bending 
moment on a tooth is a maximum is that in 
which the whole transmitted force is applied to 
that tooth at the greatest distance from the root. 
This is not (usually) the phase of tip contact, 
because there the load is divided between two 
pairs of teeth, but it is the phase at which 
contact is about to begin (or has just ceased, 
according to the direction of rotation) at the 
root of an adjacent tooth in the same gear. 
Contact on the loaded tooth is then as far from 
the root as it can be for single-pair contact. 


Highest Position of Single-Pair Tooth Contact 


The ratio between tooth load per unit width 
and maximum bending stress is determined by 
the form and dimensions of the tooth, and in 
British Standard practice is equal to the 
quotient of the “strength factor” Y and the 
diametral pitch P. Calculation of the strength 
factor ignores the so-called “stress concentra- 
tion ’’ associated with the fillet at the root of 
the tooth. It also assumes that the simple 
theory of bending evolved for a beam of uniform 
cross section is sufficiently accurate when 
applied to the non-uniform beam formed by the 
tooth. 

The stress concentration factor depends on 
the ratio of fillet radius to root thickness, and 
photo-elastic analysis shows that for British 
Standard tooth form in a gear with about 
twenty teeth the actual maximum bending 
stress is about 50 per cent higher than the 
British Standard formula suggests. 

Allowable Bending Stress.—According to 
British Standard formule, the allowable bend- 
ing stress in a particular material is equal to the 
“basic allowable bending stress” (about one- 
quarter of the ultimate tensile stress) multiplied 
by a “speed factor ’’ whose value ranges from 
0-66, for a gear making | r.p.m., down to 0-25 
for a speed of 1500 r.p.m., and by a “life 

* Institution of Mechanical Engineers. March 10th. 


Abstract. 
+ Head of engineering research and development for 


the David Brown group of companies. 
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factor” ranging from 2 for indefinitely short 
life to 1 for a life of 26,000 hours. 

Every gear should be of such dimensions that 
the bending stress, calculated with strength 
factor and diametral pitch for the tooth load 
corresponding to the transmitted power, does 
not exceed the allowable bending stress for the 
material used, the speed concerned and the 
desired life. 

It is generally accepted that steels such as 
those normally used for engineering purposes 
can withstand an infinitely large number of 
stress cycles if the maximum stress in each 
cycle is less than a “ fatigue limit ”’ for the 
material and the type of stress cycle and that 
within that limit variation in the time of the 
stress cycle makes no difference to the total 
number of cycles required to cause failure. 
According to Moore and Kommers,f the fatigue 
limit for an average steel under a stress alter- 
nating between zero and a maximum in one 
direction is about 1-4 times the nominal 
‘fatigue limit” applicable for a stress alter- 
nating between numerically equal limits of 
opposite sign. It would seem that the maximum 
bending stress in a gear tooth might be allowed 
to reach the “‘ zero to maximum” fatigue stress 
limit, regardless of the speed of the gear or of the 
desired life. 

The use of the speed factor in British 
Standard formule is not associated with any 
diminution of endurance of the material with 
increase in frequency of applied load to each 
tooth. Its use is said to be justified by the fact 
that inaccuracies in gear teeth and the inertia 
of the gears and connected rotating masses set 
up tooth stresses that rise with speed and there- 
fore leave a smaller margin of stress to deal 
with the useful transmitted load. It is interest- 
ing to consider what order of bending stress may 
be induced by inaccuracy of the magnitude to 
be expected in gears of average quality. The 
effect of tooth deflection under nominal load is 
assumed to be offset by appropriately modifying 
the tooth profile near the tip (the usual practice). 
In this paper consideration is given to the effect 
of a positional error of a tooth in relation to its 
neighbours. The tooth load associated with 
such an error may be called a “ dynamic load.” 


Dynamic LOADING 

Transmission of torque between two shafts 
by meshing gears sets up loads on teeth and 
bearings, the associated distortion of teeth and 
other stressed parts giving one shaft rotation 
relative to the other proportional to the tooth 
load ; in effect the shafts are connected by an 
element with torsional flexibility. Usually 
such flexibility is much less than that of the 
shafts that connect the gears to rotating masses 
of greater moment of inertia, but it is simpler 
in the first instance to assume that each gear is 
rigidly attached to the rotating mass associated 
with it. This assumption results in an over- 
estimate of the stresses induced in the gear 
teeth by pitch errors at high speed. 

In Appendix I§ consideration is given to the 
dynamic consequences of a pitch error that 
comes instantaneously into action, as would be 
the case in gears running at infinite speed. 

The important conclusions from Appendix I 
are that, at any speed, however high, the extra 
tooth load induced by pitch error cannot exceed 
the greater of the quantities : 

(a) Resultant pitch error x equivalent. stiff- 
ness. 

(b) +/(2 x nominal load x (a) ). 

‘* Resultant pitch error ’’ means the algebraic 
difference between the adjacent pitch error in 
one pair of teeth and the adjacent pitch error 
for the mating teeth in the other gear. ‘“‘Equiva- 
lent stiffness ’’ means the stiffness of the mating 
teeth in combination. 

Hence, in any particular geared system, the 
allowable stress corresponding to the nominal 
load need never be depressed below a@ certain 
calculable figure, whatever the speed ; it is not 
justifiable to use a bending stress “ speed 
factor” that diminishes indefinitely with 
increasing speed. 

Tooth Loading at High Speeds,—Although it 
* Moore, H. F., and Kommers, J. B., 1927, “ Fatigue of 
Metals, with Chapters on the Fatigue of Wood and of 
Concrete ” (McGraw-Hill Book Company, New York and 


London). 
§ Not reprinted here. 
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has been shown that pitch error, the commonh 
assumed cause of high tooth stresses at high; 
speed, has only limited significance in tha 
direction, it is a fact that high-speed gears have 
sometimes failed under what was thought to be 
moderate loading. It is common (and normally 
justifiable) to design gears for the tootl: loadin, 
corresponding to the transmitted power and oe 
speed of the teeth at the pitch point. Whilst this 
certainly represents the mean tooth loa, there 
is often a possibility of cyclic fluctuation of 
torque with maxima much higher tian the 
mean. Few prime movers or power-ulsorbing 
machines develop or absorb literally constant 
torque, and fluctuation may be magnified by 
proximity of its frequency to a natural fre. 
quency of the system. The probability of such 
proximity is in general higher in high-speed 
machinery and emphasises the need, in such 
cases, of taking flexibility into account when 
estimating the tooth loading. A condition most 
particularly to be avoided is that in which the 
torque fluctuation is so great that it undergoes 
cyclic change of sign; this is exceptionally 
destructive to gear teeth, because it causes 
them to undergo repeated separation and re. 
engagement. 

The general method of calculating the result 
of applying a cyclically varying torque to a 
system of rotating masses connected by elastic 
shafts is well known, but is not always used. It 
may suggest in some cases that advantage would 
result from the introduction of flexible elements 
into the drive, but that should never be done 
indiscriminately, as it may lead to harm instead 
of good. 

Tooth Deflection.—A loaded gear tooth acts 
as a cantilever of non-uniform cross section. 
The tip deflection under a load applied at the 
tip may be estimated by assuming the tooth to 
be “ built-in” at a section midway between 
the root and the end of the roof fillet, and by 
assuming the second moment of area of the 
equivalent cantilever of uniform cross section 
to be the mean of the second moments of area 
of the tip and root sections of the actual tooth. 

For teeth of geometrically similar form, but 
of constant width, the mean second moments 
of area of tip and root sections are proportional 
to the cube of the pitch. The tip deflection is 
therefore proportional to 

tooth load x (depth)* 

‘Ex width x (piteh)® . 
where H=Young’s modulus for the material 
concerned. 

For constant EZ and constant ratio of depth to 
pitch, the deflection is therefore proportional 
to the tooth load per unit width and is inde- 
pendent of the pitch. 

The tooth form varies with the number of 
teeth in the complete gear, and with the ratio 
of addendum to working depth, and so the 
stiffness of, for example, British Standard 
teeth is not the same for all numbers of teeth. 
For the average case, however, the method 
outlined above indicates that the tip deflection 
of a steel tooth under tip loading of 1 Ib per inch 
width is of the order of 0:3 micro-inch (0:3 
x 10-Sin) or, conversely, that the stiffness 
is about 3-3 10%lb per inch for lin width; 
this has been confirmed by Walker.|| 

For the limiting phases of the condition of 
application of the full load to a single pair of 
teeth, the total deflection of the two teeth is 
about 0-2x10—%in at a load of 1 Ib per inch 
width. 


BETWEEN TIP DEFLECTION AND 
BENDING STRESS 
Loading W lb per inch width applied to an 
average pair of teeth of British Standard form 
and pitch p inches induces a maximum bending 
stress (including the effect of concentration 
at the root fillet) of about 5-5W/p lb. per square 
inch and produces a total tooth deflection of 
about 0-2 x 10—* W inches. 
Hence, maximum bending stress 
5-5  _ deflection 
0-2x10*"°” p 
=27-5x 10*x 5b per square inch 


RELATION 


where 
o=total deflection in inches. 
|| Walker, H., 1938, THe ENGINEER, Vol. 166, page 
434, 
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Instantaneous transfer of load from one pair 
of contacting teeth to the next succeeding pair 
may cause the total deflection of the latter to 
pe equal to that corresponding to the trans- 
mitted torque plus the resultant pitch error of 
the second pair of teeth relative to the first pair. 

This error e, the algebraic difference of 
adjacent pitch errors in the two gears, may be of 
the order of (1-5p)/1000, in which case the 
pending stress induced by it is about 1-5 
x 27,500 Ib. per square inch=41,000 lb. per 
square inch. 

The difference Su between this impact stress 
and the permissible repeated stress in the 
material is the stress corresponding to the allow- 
able nominal tooth loading. 


NoMINAL ALLOWABLE BENDING STRESS 


The allowable indefinitely repeated stress in 
steel is about 1-4 times the “ fatigue limit,” or 
about 0:6 times the ultimate tensile strength. 
Using a factor of safety of 1-5, the allowable 
bending stress corresponding to the continuous 
load is 0-4 x ultimate tensile stress (U.T.S.) at 
very low speeds, or Su=(0-4x U.T.S.) 


- (27-5 x 10°x “) at very high speeds. 


These limits for gears made in some typical 
steels with e/p=1-5/1000 are given in Table I. 
The fatigue limits for the different steels vary 
considerably, but the allowance for the full 
effect of a pitch error for which e/p= 1+ 5/1000 is 
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If both changes were made together, the 
dynamic stress would become 4X $x 41,000 
+9100 lb per square inch, and Sy would be 
increased by 31,900 lb per square inch. These 
are large proportional increases in Su for the 
lower-tensile steels, 

If bending stress were the only criterion of 
tooth strength, this analysis would suggest that 
high-speed gears might safely be more heavily 
loaded than B.S.S. 436 permits, but the limita- 
tion of surface stress also has to be taken into 
account. 

Evidence for the existence of a fatigue limit 
in surface stress is not so convincing as in the 
case of reversed bending stress on which a very 
large amount of testing has been done ; conse- 
quently it is not possible at this stage to suggest 
that permissible surface stresses at high speeds 
may be much higher than those permitted by 
B.S.S. 436. 

Nevertheless, the possibility of working at a 
higher nominal bending stress is still an advan- 
tage, because it permits gears of given mate- 
rials, diameters, and width to be made with a 
finer pitch than that regarded as permissible 
at present. This makes it less difficult to secure 
quiet running and, by diminishing the sliding 
velocity at the tips of the teeth, reduces the risk 
of seuffing with any given lubricant. 


Stress DuE TO CENTRIFUGAL LOADING 


The centrifugal force on the mass of a gear 
tooth induces a tensile stress in the root section. 


TaBLE I.—Limits for Some Typical Gear Steels 


Steel 


British Standard En number 
U.T.S,, pound per square inch 


OOXU.T.B. 0. 00. o0e see 
Sy=(0-4 x U.T.S.) — 41,000 
_  (0-4x U.T.S.)—41,000 
Sue= 15 

B.S, Specification Spo OS a eT ere 
Speed (r.p.m.) at which B.S. Specification allowable Sp 
is equal to Sue ... bit’ Sue ‘nabs wae, PGed?! ode? cea 





ey 


the same for all (because of the common value 
of Young’s modulus). Consequently the ratio 
of Su values for two steels is greater than the 
ratio of their fatigue strengths, and the high- 
tensile steels show to special advantage where 
high speed makes it necessary to be prepared 
for the full effect of error in inducing stress. 

The British Standard formula for the per- 
missible tooth load corresponding to a certain 
permissible bending stress in the teeth ignores 
the stress concentration at the root of the tooth. 
The stress concentration factor is of the order 
of 1+5. 

To deduce from Su the corresponding stress 
figure to be inserted in British Standard 
formule it is necessary therefore to divide 
by 1-5, giving the values of Sue shown in the 
table. These may be compared with the 
stresses (So) allowed by British Standard 
formule in the various materials at very low 
speed, and from the ratio of Sue to Spo it is 
possible to determine the highest speed at which 
B.S.S. 436 would permit the bending stress 
corresponding to transmitted power to be what 
is now proposed. It is seen, for example, that 
in En 34 steel the nominal stress permissible at 
any speed whatever is as high as that permitted 
by B.S.S. 436 at 1 ¢.p.m. 

It will be seen that for three of the steels listed 
a finite load would be permissible even at 
infinite speeds with e/p=1-5/1000. The per- 
missible stress Su can be increased consider- 
ably by practicable departures from these 
conditions. For example, if the time of appli- 
cation of load to a tooth is comparable with the 
time of vibration of the gear-and-tooth system, 
the maximum dynamic stress is reduced from 
41,000 to about 4x 41,0001b per square inch 
and so Sx is increased by $ X 41,000= 27,500 Ib 
per square inch. Alternatively, if e/p=1/1000, 
as is practicable in high precision gears, the 
dynamic stress is reduced from 41,000 to 
$41,000 Ib per square inch, and so Su is 
increased by } Xx 41,000=13,750 lb per square 
inch. 


0:4 percent 0-5 per cent 


Nickel- Nickel-molyb- 
earbon | earbon chromium denum (case- 
hardened) 
8 9 27 34 
90,000 112,000 123,000 220,000 
(case) 
36,000 44,800 49,200 88,000 
3,800 8,200 47,000 
—~ 2,520 5,460 31,300 
24,500 30,500 | 33,500 47,000 
Over | 
_ 10,000 | 6,000 1 


For an average tooth of British Standard form 
and a stress concentration factor of 1-5, it is 
found that the maximum tensile stress due to 
centrifugal loading at the root of a steel tooth 
is of the order of 


Rare 
—we MK co 
( i) yib per square inch, 


where V =pitch line speed (feet per minute) and 
N =number of teeth in the gear. 

The allowable stress Su (Table I) should be 
corrected downwards by half the above amount, 
which may be appreciable. For example, 
if V=25,000 and N=15, the corresponding 
tensile stress is 5800 lb per square inch. 

Because the centrifugal stress is constant, it 
does not widen the range of tensile stress, and 
on that account only half its amount (here 2900 
Ib per square inch) is to be subtracted from Sy. 
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Continental Engineering News 


Amsterdam-Rhine Canal 

Work has been in progress 
for a number of years on a project to provide a 
modern canal between Amsterdam and the 
River Rhine, and thus to the German hinterland. 
The canal will be 164ft wide and 13ft deep below 
the lowest water level, and will be completed 
by about 1952. 

At present works are being carried out near 
the old town of Tiel in the province of Gelderland 
for the construction of Europe’s largest inland 
locks. They will have a width between the 
quay walls of 60ft and will be 1150ft long. 
The site of the locks is at present being 
dewatered by sixty electric pumps with an 
aggregate capacity of 9100 cubic yards per 
hour pumping from a depth of 65ft, The locks 
will be founded on concrete piles, of which 
some 5000 will be required ; 78,000 cubic yards 
of concrete will be placed in this part of the 
work. The locks are built in sections. Con- 
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creting of a section is a continuous operation 
and work goes on night and day. The cost of 
the locks at Tiel will be about 10 million guldens 
(about £1 million). 


Railway Electrification in U.S.8.R. 

The Soviet Five-Year Plan, now in 
operation, contains provision for the electrifica- 
tion of 4500 miles of track. The longest line 
is that linking Novosibirsk with Ufa via Omsk, 
Kurgan and Chelyabinsk. It is utilised mainly 
for the transport of coal from the Kuznetzk 
collieries (Siberia) to large industrial centres in 
the Urals. The electrification of several major 
lines has now been completed, including the 
mountain line Rioni—Kutais-Tkvibuli, in 
Caucasia. Civil engineering works involved 
in the electrification programme included the 
construction of 550 bridges. It is estimated 
that Soviet works will produce some 555 electric 
locomotives whilst the Five-Year Plan is in 
operation. 


The Port of Rotterdam 


The total volume of merchandise 
handled in Rotterdam during 1949 reached a 
total of 21 million tons, which is about 50 per 
cent of the total for 1938. The fact that the 
traffic handled is still no more than half of the 
1938 figure is due mainly to the lack of develop- 
ment in transit trade, especially as regards 
traffic to and from Central Europe. 

The reconstruction of the large docks of 
Rotterdam has now been completed, and the 
quays have all been repaired and the dock 
basins again dredged to the required depth ; 
205 cranes are now in operation and twenty 
floating dry-docks are in operation or nearing 
completion. 


Hydro-Electric Power in Switzerland 


The annual report of the ‘‘ Association 
Suisse pour l’Aménagement des Eaux” con- 
tains some interesting data on the development 
of electrical energy in Switzerland. By the end 
of 1948, the overall capacity of Swiss hydro- 
electric plants was 2617MW. During the period 
1947-48, Swiss power stations produced 10,480 
million kWh, as compared with 9822 million 
kWh produced in 1946-47. In nine years (up 
to September, 1948) consumption increased 
by about 492 million kWh per annum. 

At the beginning of 1949, twenty-six power 
stations were under construction in Switzerland 
and twelve of them were completed during that 
year. It is hoped that power stations will be 
opened at Aletsch (16,000kW), Meiringen 
IL (1500kW), Mievill, Salanfé (80,000kW), and 
Montcherand extension (4500kW), Oberhasli 
and Handeck II (58,000kW) during 1950. 
According to present estimates Swiss hydro- 
electric plants will have, by the end of 1952, an 
overall capacity of 2987MW, with a total annual 
production of 13,037 million kWh. 


Iron and Steel Production in Belgium and 
Luxemburg 


The output of steel produced in 
Belgium and Luxemburg in 1949 was 6,053,370 
metric tons, of which about 62 per cent were 
produced by Belgian steel-making plants. 
The 1949 figure is lower by some 230,000 tons 
than the 1948 output and about 830,000 tons 
below the record output figure reached in 1929. 
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Catalogues 


MECHANISED HANDLING PLANT AND Macuinery, Ltd., 
133/135, Euston Road, N.W.1.—Brochure showing some 
of the range of standardised equipment developed for 
manufacturing industries. 

THe Lapointe Macuine Toor Company, Ltd., Edg- 
ware, Middlesex.—Two bulletins, “‘ No. F 129 AB (B),” 
and ‘‘ No. F 129 B (B),” regarding latest range of hori- 
zontal broaching machines. 

Tos. W. Warp, Ltd., Albion Works, Sheffield.— 
Publication entitled ‘‘ Vernier Measuring Instruments ”’ 
also booklets on handling gear and portable air com- 
pressors and belt conveyors, 

THE GENERAL ELxectric Company, Ltd., Magnet 
House, Kingsway, W.C.2.—Leaflet illustrating 3kW unit 
heater and control unit; also catalogue ‘‘ PH.840,” on 
infra-red heating by electricity. 

W.T. HeNLEy’s TELEGRAPH Works Company, Ltd., 
51 and 53, Hatton Garden, E.C.1.—Folder “ Y 13,” 
entitled ‘Solon Electric Soldering Irons” (leaflet 
expressly designed for the export trade). 












Engineering and Shipbuilding Wages 

As reported in these notes last week, 
the Council of the Confederation of Shipbuilding 
and Engineering Unions met at York on 
Thursday, March 9th, to consider the position 
reached in the claim for an increase of £1 a week 
in the wages of adult male workers in the engi- 
neering and shipbuilding industries. The claim 
was rejected by the employers’ federations of 
both industries, and the National Committee 
of the Amalgamated Engineering Union then 
suggested that the thirty-seven unions affiliated 
to the Confederation should take a ballot as to 
whether there should be strike action over the 
rejection or whether the claim should go to 
arbitration. 

It is understood that after lengthy discussion 
last Thursday the Council of the Confederation 
decided—by a card vote—to recommend its 
constituent members to proceed with the ballot 
asked for by the A.E.U. At the same time, it 
appears that several of the unions in the Con- 
federation are not favourably disposed towards 
the ballot. They would prefer a claim to be 
made for &@ minimum rate of £5 a week for 
engineering and shipbuilding workers. The 
results of the ballot are to be sent to the Con- 
federation by June 30th and will be made known 
to its Executive Council on July 13th. 


Control of Engagement Order 


On Thursday of last week, the Minister 
of Labour, Mr. George Isaacs, announced the 
revocation of the Control of Engagement Order, 
which, it will be recalled, was made in Sep- 
tember, 1947. In his statement the Minister 
said that the distribution of manpower was now 
such that the Order could safely be withdrawn. 
With its -revocation, as from the end of last 
week, the use of the power of direction of 
labour by the Government would be entirely 
discontinued. 

The Minister added that there had been pro- 
gressive relaxations in administration of the 
Order, and for some time the practice of giving 
di.ections to specified work had been in 
abeyance. At the end of last year the “ring 
fences ’’ round coal mining and agriculture had 
been abolished. It would, therefore, the 
Minister continued, no longer be compulsory 
for engagements of labour to be made through 
the employment exchanges of the Ministry of 
Labour. The exchanges, however, would 
remain freely at the service of employers and 
workers and it was hoped that the fullest use 
would be made of them. 


Employment and Unemployment 

The employment returns for January, 
issued by the Ministry of Labour this week, 
show that, after the slight drop reported in 
December, the working population of Great 
Britain increased to 23,370,000 (16,112,000 
men and 7,258,000 women). It is suggested 
that the increase reflects the number of school- 
leavers who normally come into the working 
population at the turn of the year. 

The number in civil employment at the end 
of January was 22,265,000, or 43,000 more than 
at the end of December. The basic industries 
of the country lost a further 2000 workers 
during the month, the only addition in this 
classification being in the industry group “ gas, 
electricity and water.’’ The continuing down- 
ward trend in coal mining manpower is shown 
by the fact that at the end of January the 
number of wage earners on colliery books was 
707,000, compared with 709,000 a month 
earlier and 726,000 at the end of 1948. The 
total number of people engaged in the country’s 
manufacturing industries at the end of January 
was 8,411,000, or 38,000 more than at the end 
of December. In that classification the metals, 
engineering and vehicles group added 16,000 to 
its manpower during the month, bringing the 
total number employed to 3,938,000, compared 
with 3,921,000 at the end of 1948. 

Unemployment figures given in the Ministry’s 
statement relate to February 13th, when 
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372,782 people were registered as out of work, 
compared with 372,266 on January 16th. 


The Industrial Welfare Society 


To celebrate its removal to larger 
headquarters at 48, Bryanston Square, London, 
W.1, the Industrial Welfare Society is holding 
there this week an exhibition entitled ‘* Welfare 
in Industry.” The exhibition is not only a 
“house warming”; it also emphasises the 
many useful activities which the Society is 
undertaking. 

The new premises are the fourth which the 
Society has occupied since its was founded, 
through the energies of Sir Robert Hyde, at the 
end of the first World War. Its organisation 
was then housed in two rooms in Tothill Street, 
Westminster. Reference to these matters and 
to Sir Robert’s work was appropriately made 
by Lord Trent, President of the Society, at an 
official opening of the new house—-which has 
been named Robert Hyde House—on Tuesday 
afternoon last. 

The naming ceremony was performed by Mr. 
Seebohm Rowntree, C.H., who from its incep- 
tion has enthusiastically supported the work of 
the Industrial Welfare Society. In the course 
of an address surveying the Society’s achieve- 
ments, Mr. Rowntree said that efficiency in 
industry was never more needed in this country 
than it was to-day, and close co-operation be- 
tween employers and workers of all grades was 
an essential of high efficiency. To the develop- 
ment of that co-operation the Industrial 
Welfare Society was making an important con- 
tribution. Mr. Rowntree went on to point out 
that the great social achievements of this 
country had almost always had their origin in 
voluntary movements. It was possible, he 
observed, to legislate for physical working 
conditions, but industrial goodwill could not 
be achieved by Act of Parliament. 


Dividend and Wage-Freeze 
Hoover, Ltd., has issued this week its 
annual report, accompanied by a lengthy state- 
ment from the chairman, Mr. Charles Colston. 
The statement comments not only on the affairs 
of the company, but also on a variety of matters 
of importance to industry generally. 

In one section of the statement Mr. Colston 
advances the view that the basis of dividend 
limitation as a weapon against inflation is in 
process of disappearing. Many companies, he 
claims, are not earning sufficient to be able to 
raise their dividends and many are reducing 
them. It is not the policy laid down from 
above, the statement says, ‘‘ but the hard facts 
of the economic situation which in a growing 
number of cases will limit company dividends.” 

But it is argued, Mr. Colston’s statement con- 
tinues, that dividend limitation is necessary 
from the psychological and political points of 
view ; otherwise the trade unions will throw 
over the policy of *‘ wage-freeze.’’ Mr. Colston, 
however, is not in favour of a rigid wage-freeze 
any more than of a rigid dividend-freeze. 
Industry, he claims, should not be frozen with 
restrictions, but it should be stimulated with 
incentives. If a worker works rarder and does 
a better job and produces more, an increase in 
his remuneration is justified. If, on the other 
hand, the worker does not improve his pro- 
duction, then there is normally no case for such 
an increase ; and the fact that he continues to 
receive the same pay as before does not, in 
Mr. Colston’s opinion, constitute restraint on 
his part, but means simply that he has not 
earned higher pay. Mr. Colston’s statement 
makes it plain that he favours the development, 
as far as possible, of payment-by-results schemes 
and production bonuses which will stimulate 
workers to make the maximum efforts. 

He concludes his statement with the observa- 
tion that the profits of a company, and the 
dividends that are paid out of such profits, are 
in a competitive system an indication of the 
measure of service which the company renders 
to the community. If a company gives better 
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value to more consumers and earns higher 
profits as a result, that is a matter for cop. 
gratulation. It is such profits which rendey 
possible wider research, help to finance ney 
developments, consolidate the strength of 4 
company so that it may weather bac times 
give security to the workpeople by providing 
stable employment and better superannuation, 
and provide incentives to shareholders to risk 
their capital. 


Fuel Efficiency in the Steel Industry 


In the latest number of its Stutistieg) 
Bulletin, the British Lron and Steel Federation 
has included a useful survey on the subject of 
fuel efficiency in the steel industry. It explaing 
that in all the post-war discussions on industrial 
efficiency, attention has been concentrated 
largely on labour productivity, and thai mueh 
effort is at present being directed to the task of 
raising output per man-hour to the highest 
pitch. Labour productivity, however, is by no 
means the only criterion of industrial efficiency, 
and the survey shows that, in the case of the 
iron and steel industry especially, the output 
per ton of coal consumed is equally relevant. 
The iron and steel industry is, of course, the 
largest consumer of fuel and power in this 
country. Its fuel budget is estimated to be 
between £70,000,000 and £80,000,000 a year, 
and its annual consumption of coal, including 
coal for the production of coke, is about 
26,000,000 tons. The industry also now uses 
annually well over 1,000,000 tons of liquid fuels 
—tar, creosote-pitch and petroleum oils a ton 
of which may be taken as roughly equivalent to 
1-5 tons of coal. To this must be added the 
present annual consumption by the iron and 
steel industry of nearly 5000 million units of 
electricity, over a quarter of which is generated 
in its own works. The quantity of electricity 
purchased from outside, the survey states, is 
roughly equivalent to the purchase of another 
2,200,000 tons of coal a year. It is pointed out 
that the quantity of coal needed to produce a ton 
of finished steel has fallen from over 3 tons in 
the early 1920s to well below 2 tons to-day. 
Thus, the output of finished steel per unit of 
fuel consumed has risen by nearly 70 per cent 
since 1923 and by about 9 per cent since 1938. 
But, the survey observes, the advance in recent 
years has to some extent been masked by a 
decline in the quality of the coal supplied. It 
is not suggested, however, that the end of the 
road has yet been reached. On the contrary, 
the survey concludes, the constant attention 
which is being paid to economy in fuel con- 
sumption is but one aspect of the iron and steel 
industry’s continuing drive for improved effi- 
ciency and reduced costs of production. 


British Overseas Trade 

Provisional figures from the Board of 
Trade show that the value of United Kingdom 
exports in February was £155,700,000, which 
was 11 per cent lower than in January. It is 
pointed out that February conteined only 
twenty-four working days, but by adjusting 
the figures to a standard month of twenty-six 
working days throughout, exports were 4 per 
cent lower than in January, but 11 per cent 
above the monthly average for 1949. 

The provisional value of Februery imports 
is given as £187,700,000, which was £19,500,000 
below the January figure, but £19,700,000 
higher than in February, 1949. With re-exports 
valued at about £5,300,000, the excess of 
imports over total exports in February was 
£20,700,000. In January, the visible trade 
gap was £19,500,000. 

The Board of Trade has included in its 
statement provisional figures of exports to 
North America in February. The value of 
exports to the U.S.A. is shown as 17,700,000 
dollars, or £6,300,000 at the current exchange 
rate, and to Canada as 22,400,000 dollars, or 
£8,000,000. Both figures are slightly above 
those for January. 
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French Engineering News 
(From our French Correspondent) 


Owing to a reduction-in orders from the 
French Post Office, cable makers have had 
to dismiss many of their workers. In 
reply to @ question, the Minister has stated 
that no orders for cables have been placed 
abroad and that the Administretion is to 
Jace orders to the value of 500 million francs 
to remedy the situation. Other orders will 


follow. 


* * * 


In the course of the Reorganisation Assembly 
of the Sté. de l’Industrie Minérale, Monsieur 
Audibert, President of Charbonnages de France, 
referred to coal washing, compressor explosions 
and underground gasification. Difficulties met 
in washing coal, he said, arose from that fact 
that the present installations had been designed 
to treat coal containing 15 to 20 per cent dirt 
and were now obliged to treat products con- 
taming 35 per cent or more. To improve 
functioning, experiments had been made on 
all types of plant. Following the two com- 
pressor accidents in the Pas-de-Calais, Monsieur 
Audibert stated that the cause was oxidation 
of lubricating oil leading, under certain condi- 
tions of pressure and contact with ferrous 
hydrates, to explosions in mine shafts. Finally, 
the President spoke of underground gasifica- 
tion undertaken in Morocco. After three years 
of preparation there had now been some tests. 
Technical difficulties had stopped the work 
for the moment, but it would be resumed. As 
yet no conclusion had been reached. 

* * * 


Passage of a Bill designed to tax car owners 
in relation to horsepower has raised alarm 
among motor manufacturers. The Bill plans 
to charge 20,000 francs per horsepower for cars 
under 10 h.p., 50,000 francs per horsepower 
between 10 h.p. and 15 h.p., 100,000 francs per 
horsepower for 16 h.p. cars and over, where the 
car is less than three years old, after which 
it returns to the 50,000 franc category. Con- 
structors point out that if the French home 
market closes as a result of taxation they will 
not be able to meet export demands either. 

* “ * 


Electrification of the Nord and Pas-de-Calais 
mines is being rapidly developed. Before the 
present plan started in 1946 the total installed 
transformer capacity was not more than 
4000kVA. Between 1946 and 1949 a further 
twenty-six transformers were installed, repre- 
senting 4200kVA. When all plant ordered has 
been delivered, the total installed capacity 
at the coal face will be 28,000kVA, plus the 
4000kVA existing in 1946. It is estimated that 
this represents between 20 and 25 per cent 
of the power which can be installed in the basin. 

* * * 

There are 763 exhibitors at the Twenty- 
second Agricultural Machinery Salon in Paris, 
131 more exhibitors than last year. There is 
an increasing number of tractors fitted with 
multiple combinations of gears. Though 
mechanisation is increasing, animal-drawn ma- 
chines are also shown, with numerous improve- 
ments, which is not altogether surprising, 
for such implements still occupy an important 
place on French farms. The change-over to full 
mechanisation often implies the use of old 
implements which are still in good condition. 
Often the drawgear between tractor and 
implement is incorrectly laid out, however, and 
for this reason there is considerable interest 
in a new adjustable, semi-inclined drawgear, 
designed to permit a correct hitch between 
the tractor and various implements not origi- 
nally intended for mechanised traction. Among 
new machines shown are three French trailers, 
which can be converted into manure distri- 
butors. There are also several special sowing 
machines for beet seed. Other interesting 
exhibits are those designed for work in vine- 
yards. Renault has produced a version of 
one of its tractors for vine cultivation, parti- 
cularly well adapted for this purpose, with 
an auxiliary tool to work the ground between 
lines of vines. This is normally a tedious job 
done by hand. 
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Notes and Memoranda 


Rail and Road 


Track RELAYING on THE L.M. Recion.—The 
London Midland Region of British Railways says 
that in the last twelve months it has renewed 704 
miles of lines, using 98,000 tons of new rail and 
over 1,000,000 sleepers. This, it is claimed, is a 
record for any one year. The Region’s outstanding 
effort of the year was the relaying of 14 miles 
of track between 4.30 a.m. and 9 p.m. by 103 men 
at Whitmore. 


Weep-Kiriine Trains.—The Railway Execu- 
tive has arranged for weed-killing trains to spray 
14,861 miles of track on British Railways during 
1950. This, it is stated, will require the use of 
4838 tons of chemical weed-killer—mostly sodium 
chlorate—which will form about 1,000,000 gallons 
of weed-killing solution. The work is to be carried 
out during the spring and summer by eight trains 
specially equipped with suitable apparatus, which 
directs a fine spray of weed-killer over the entire 
width of the ballast as the train proceeds. A non- 
injurious preparation is used to prevent damage 
to the track and avoid any risk of polluting local 
water supplies. 


VictokIA Station CoLuision Rerort.—The 
Ministry of Transport report has just been issued on 
the collision which occurred at Victoria Station on 
December 9th last year. This accident took place 
when the engine of the 4.55 p.m. ‘‘ Golden Arrow ” 
continental express from Dover Marine was 
traversing the facing crossover from “up main” 
to ‘up relief” at about 10 m.p.h. as it approached 
No. 8 Platform. The engine overtook and con- 
verged with a light engine which was travelling at 
about 5 m.p.h. along the “ up relief’”’ line on theleft. 
The incoming “up main” signal was clear for the 
‘** Golden Arrow,” and the light engine had passed 
the corresponding “up relief” signal at danger. 
As a result of the collision the light engine was 
derailed and tilted at about 35 deg. to the left, 
fouling the “‘ down local” line of the central section, 
on which the 6.40 p.m. eight-coach electric pas- 
senger train from Victoria to West Croydon was 
passing after having started from No. 9 platform. 
There were no casualties in the “‘ Golden Arrow ” 
train, but the smoke deflector of the derailed light 
engine grazed the last six coaches of the electric 
train at waist-level and eight passengers sustained 
slight injuries. The guard of the electric train and 
the driver and fireman of the light engine were 
also slightly injured. In his conclusions, the inspect- 
ing officer states that the three train movements 
concerned were correctly signalled and there was 
no doubt that the “up relief” signal was at danger 
when the light engine approached and passed it. 
The driver of the light engine, it was decided, had 
to accept full responsibility for the accident. 


Miscellanea 

Tue Late Mr. J. E. Nasu.—We have learned 
with regret of the recent death of Mr. J. E. Nash, 
manager of Robert Jenkins and Co., Ltd., Rother- 
ham. Mr. Nash, who was fifty-eight, joined the 
company as an apprentice at the age of sixteen, 
— served with it for the whole of his working 
life. 

Tue JoHN Ericsson Mepau.—The John Ericsson 
Medal, presented annually by the American Society 
of Swedish Engineers, for outstanding merit in 
the field of engineering, has been awarded to Dr. 
Waldemar Borgquist, one of the pioneers in the 
development of Swedish hydraulic power resources. 
Up till 1947 Dr. Borgquist was head of the Swedish 
Board of Waterfalls. 


INsTITUTION OF CHEMICAL ENGINERRS.—The 
twenty-eighth annual corporate meeting of the 
Institution of Chemical Engineers will be held at 
the May Fair Hotel, Berkeley Street, London, 
W.1, on Friday, April 14th, at 11 a.m. The Presi- 
dent, Professor D. M. Newitt, will deliver his 
address at 12 noon on ‘“‘ Technology and the State.” 
The annual dinner of the Institution will take 
place in the evening at 7 for 7.30 p.m. 


“ BREEZE” Heavy Duty PLuc anv Socket.— 
A recent addition to the Breeze range of wiring 
accessories, manufactured by the Plessey Com- 
pany, Ltd., Ilford, is the heavy-duty plug and 
socket, incorporating two 100A pins and one 19A 
pilot pin, which may be used for an electrical 
interlock circuit, or otherwise, as desired, in a 
robustly designed brass housing. The two heavy 
duty pins of the plug and all three socket inserts 
are removable for soldering and the insulation 
material is of high grade phenol moulding material. 
A locating key and keyway facilitate connection 
and permit orientation in four positions, whilst a 





rear coupling nut enables any suitable form of 
cable anchorage to be fitted. Easy manual con- 
nection and disconnection, without recourse to 
strap wrenches or other tools, is assured by the 
ample width external union nut on a special square 
form thread. The unit, which is waterproof when 
mated, is designed for panel mounting, but may 
be used as a line éoupler when fitted with appro- 
priate standard fittings. 

Tae R.A.S.E. anp Ovencast Minine.—At a 
recent meeting of the Council of the Royal Agri- 
cultural Society of England, concern was expressed 
at the possible loss of a considerable area of agri- 
cultural land through methods of iron ore mining, 
which did not involve levelling as a preliminary 
to restoration. The Society’s Research Committee 
has been authorised to make a thorough investiga- 
tion of the matter. 

IncorPporRateD Piant Encineers.—The third 
annual conference of Incorporated Plant Engineers 
will be held at Nottingham from Thursday to 
Saturday, May 18th to 20th, under the presidency 
of Mr. E. G. Phillips. The annual general meeting 
and a dinner and dance will take place on Friday, 
May 19th. Particulars of the conference can be 
obtained from the secretary, Mr. H. 8. Seaborne, 
48, Drury Lane, Solihull, Birmingham. 

PorTaBLE FiRE-EXTINGUISHING APPLIANCES.— 
Technical Booklet No. 6, just issued by the Fire 
Protection Association, gives information in com- 
pact form of portable fire-extinguishing appliances 
and stresses that they are for first-aid use in the 
early stage of a fire. Various types of extinguishers 
are described for combating fires, involving ordi- 
nary combustible materials, and also flammable 
liquids. Installation, care and maintenance are 
discussed and a list of appliances approved by the 
Fire Offices’ Committee is given. 

Tue Late Mr. C. F. Trrpe.—We have learned 
with regret of the death, on March 6th, of Mr. 
C. F. Trippe, M.I.E.E., who, from 1927 until 1946, 
was manager of the Sound Reproducer Sales 
Department of the British Thomson-Houston 
Company, Ltd. He was a well-known personality 
in the radio, communications and cinema world. 
Mr. Trippe was born in Newfoundland on December 
10, 1875, and obtained his first engineering experi- 
ence with the Thomson-Houston Company, U.S.A., 
at Lynn, Mass, subsequently coming to this country, 
where he was largely engaged in radio valve manu- 
facture. 

A Puastics Exursirion.—A private exhibition 
of ‘“‘ Bakelite,” ‘‘ Warerite” and “ Vybak” plas- 
tics was opened by Bakelite, Ltd., on Wednesday, 
March 8th, at the British Colour Council. The 
central feature is the company’s travelling exhibi- 
tion, which has recently returned from the Con- 
tinent. A number of articles too large to send over- 
seas are inciuded in the exhibition on this occasion. 
This exhibition represents part of a policy of educat- 
ing the potential user of plastics to view them in a 
reasonable light, recognising their limitations as 
well as their outstanding advantages. The self- 
contained units, which comprise the exhibition, 
give a picture not only of the company’s products 
but also of their importance in every industrial 
sphere. 

I.E.E. Scorrish CENTRE, JUBILEE RECOLLEC- 
TIONS, 1900-1950.—To mark its fiftieth year, the 
Scottish Centre of the Institution of Electrical Engi- 
neers has produced a booklet entitled ‘“ Jubilee 
Recollections, 1900-1950,” by Donald Smeaton 
Munro. This brief history of the Scottish Centre 
recalls the auspicious influence of Lord Kelvin, its 
first chairman, from 1900-1901. It also records the 
contributions made to the history of the Centre by 
other personalities, some of whom are no more than 
names to the present generation. Members, both 
young and old, will find interest and pleasure in 
D. S. Munro’s lively pen portraits of some of his 
contemporaries—Lord Kelvin himself, Andrew 
Jamieson, Professor Magnus Maclean, Henry A. 
Mavor and Professor G. Baily, among many others 
who contributed to the healthy growth of the 
Scottish Centre. 





Contracts 


THe BuRNTISLAND SHIPBUILDING COMPANY, 
Ltd., has received a contract to build a shelter-deck 
motor coastal cargo liner for the Dundee-London 
service, from the Dundee, Perth and London 
Shipping Company, Ltd. The new vessel will be 
about 200ft in length and have a service speed of 
12 knots. Diesel propelling machinery will consist 
of an eight-cylinder British Polar diesel engine of 
1200 b.h.p., and all. auxiliary machinery will be 
electrically driven. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
i i this column, are 


inf . 
before, the morning of the Monday of the week precedi 
the meetings. In all cases the TIME and PLACE at whi 
the meeting is to be held should be clearly stated. 
Association of Supervising Electrical Engineers 

Mon., March 20th.—CEnTRAL LonpoN Brancu: 8t. 
Ermins Hotel, 8.W.1, ‘Industrial Lighting and 
Decoration Practice,’ T. 8. Jones, 6.50 p.m. 
Stockport Brancnx: White Lioa Hotel, Underbank, 
Stockport, Film Lecture on “ Radar Goes to Sea,” 
8 p.m. 

British Institution of Radio Engineers 

Wed., March 22nd.—W. Miptanvs Section: Tech. 
Coll., Wulfruna Street, Wolverhampton, “ Radio 
Interference with Broadcast Reception,” A. A. Devey, 
¢ pin. 

Th fag March 23rd.—Lonvon Section : London School 
of Hygiene and Tropical Medicine, Keppel Street, 
W.C.1, “High Performance Television Monitors,” 
J. BE. Jacobs, 6.30 p.m. 

Illuminating Engineering Society 


Tues., March 2\st.—Liverroot CENTRE : 





Electricity 


Board’s Showroom, Whitechapel, Liverpool, 1, 
* Lighting on the R.M.S. ‘Queen Elizabeth’ and 
R.M.S. * Caronia,’’’ T. Catten, 6 p.m. 

Thurs., March 23rd.—NorrtncHaM CENTRE: E. Mid- 


lands Gas Board, Demonstration Theatre, Parliament 
Street, Nottingham, “‘ The Problems Associated with 
Underground Lighting in British Coalmines,” D. A. 
Strachan, 5.30 p.m. 


Incorporated Plant Engineers 

Tues., March 2ist—Giascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, “‘ The Use 
of Electronics in Industry,” K. Marwood, 7 p.m. 

Mon., March 27th—W. anp E. Yorxs Brancu: The 
University, Leeds, ** Modern Methods of Lubrication,” 
Film, 7.30 p.m. 

Institute of Industrial Supervisors _ 

Thurs., March 23rd.—NeWARK-ON-TRENT SECTION : 
County Tech. Coll., Newark-on-Trent, ‘“ Teamwork in 
Industry,” F. J. Burns Morton, 7.30 p.m. 

Institute of Marine Engineers 

Thurs., March 23rd.—Municipal Tech. Coll., Swansea, 
“The Future of Steam for Marine Propulsion,” W. 
Gregson, 7 p.m. 

Institute of Navigation 

To-day, March 17th.—Royal Geographical Society, 1, 
Kensi Gore, London, 8.W.7, “ Navigation and 
Strategy in Ocean Racing,” J. H. Illingworth, 5 p.m. 


Institute of Refrigeration 
Tues., March 2ist.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James's Park, S8.W.1, “ Bulk 
Transport of Liquid CO,,” C. E. Paul, 5.30 p.m. 


Institute of Road Transport Engineers 

Tues., March 2\st.—N.E. CENTRE: County Hotel, 
Neville Street, Newcastle-on-Tyne, “‘ Modern Engine 
Testing Equipment,” S. G. Mundy, 7 p.m. 

Fri., March 24th——Miptanps CENTRE: Crown Inn, 
Broad Street, Birmingham, 1, Open Session of Ques- 
tions and Answers, 7 p.m. 

Institute of Transport 

Mon., March 20th.—Jarvis Hall, 66, Portland Place, 
W.1. “ Progress in the Co-Ordination of Road and 
Railway Transport in Northern Ireland,” J. Courtney 
and J, W. Hutton, 5.45 p.m. 

Institution of Chemical Engineers 

Sat., March 18th.—College of Technology, Manchester, 

“The Production of Technical Argon,” M. Ruhemann, 


3 p.m. 

Tues., March 2\st.—Geological Society, Burlington 
House, Piccadilly, W.1, “Cost Estimating in Process 
Development,” H. W. Ashton and G. T. Meikle-John, 


5.30 p.m. 
Institution of Civil Engineers 

Tues., March 21st.—Great George Street, Westminster, 
8.W.1, “Full Seale Experiments in Road Research 
with Special Reference to Thin Carpets,” A. R. Lee, 
5.30 p.m. 

Institution of Electrical Engineers 

Sat., March 18th.—N. Miptanp Stupents’ Section : 
Yorkshire Electricity Board Offices, Market Street, 
Huddersfield, ‘‘ The D.C. Traction Motor,” 8. A. Wood, 
2.30 p.m. 

Mon., March 20th to Thurs., March 23rd.—Convention 
on Electric Railway Traction. 

Fri., March 24th—N.E. Stuprents’ Section: King’s 
College, Newcastle-upon-Tyne, “Patents and the 
Electrical Engineer,’ L. H. A. Carr, 7 p.m. 

Mon., March 27th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2, “The Operation and 
Maintenance of Television Outside-Broadcast Equip- 
ment,” T. H. Bridgewater, 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., March 2\ist.—39, Elmbank Crescent, Glasgow, 
** Some Notes on ‘ Scuffing ’ of Teeth in Marine Gears,” 
G. R. Grange and L. Blake, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

T'ues., March 2\st.—N.E. Coast Braxcu: Institute of 
Mining and Mechanical Engineers, Newcastle-upon- 
Tyne, 1, “ Vacuum Steam Heating,” C. F. Assheton, 
6.30 p.m. 

Institution of Mechanical Engineers 

To-day, March 17th.—Storey’s Gate, St. James’s Park, 
SW, Annual General Meeting, 5.30 p.m. N.E. 

Branca Grapvates’ Section: Northern Gas Board 

Showrooms, Grainger Street, “ Newcastle-upon-Tyne, 

Annual General Meeting, “An Historical Survey of 
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the Development of Mechanical Engineering on the 


N.E. Coast of England,” J. W. Middlemas, 7 p.m. 

Sat, March 18th—WeEsTERN BrancH GRADUATES’ 
Section: Visit to the works of Stothert and Pitt, 
Ltd., Bath, 10 a.m. 

Mon., March 20th.—Mivitanp Brancu GRADUATES’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham, ‘Coal Cleaning,” 
Stacey G. Ward, 7 p.m.——Scortisu A.D. SECTION : 
Institution of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow, “‘An Application of Petrol 
Injection to Automobile Engines,” R. Barrington and 
E. W. Downing, 7.30 p.m. 

Tues., March 2\st.—Luton A.D. Centre: Town Hall, 
Luton, “ Air Condition Control for Automobiles,” 
C. 8. Steadman, 7.15 p.m. 

Wed., March 22nd.—SouTHerN Brancu GRADUATES’ 
Section: Tech. Coll., Royal Aircraft Establishment, 
Farnborough, ‘‘The Cavitation of Marine Screw 
Propellers,” K. U. Taylor, 7 p.m.——WESTERN 
Brancu: College of Technology, Unity Street, 
Bristol, 1, F. M. Rolt, Member of the British Standards 
Institute Committee on “ Engineering Drawing Office 
Practice,”’ will briefly introduce the Draft Standard, 


é p.m. 

Thurs., March 23rd.—_N.W. Brancu : Engineers’ Club, 
Albert Square, Manchester, “ Cold Forming as OP ed 
to Shaping Metal by Cutting,” B. P. Cooper, 6.45 p.m. 
——-N.W. A.D. Centre : Sports Club, Leyland Motors, 
Ltd., Leyland, ‘‘ Internal Expanding Shoe Brakes for 
Road Vehicles,” I. M. Waller, 7.15 p.m. 

Fri., March 24th.—Storey’s Gate, St. James’s Park, 
8.W.1, “The Full Application of Motion Study,” 
Anne G. Shaw, 5.30 p.m. 


Institution of Production Engineers 
To-day, March 17th—Coventry Section: Geisha Cafe, 
Hertford Street, Coventry, “‘ Some Notable Aluminium 
Alloy Castings,” A. R. Martin, 7 p.m.——N.E. 
GrapuaTE Section: Neville Hall, Westgate Road, 
Newcastle-upon-Tyne, “* Welding,” R. B. Williams, 


7 p.m. 

Sea March 18th.—YorksuirE GrapvuaTE SECTION: 
Great Northern Station Hotel, Leeds, 1, Annual 
General Meeting, 2.15 p.m., ‘“‘ Education and Indus- 
try,” G. E. Knight, 2.30 p.m. 

Mon., March 20th.—DerBy SupB-Section: School of 
Art, Green Lane, Derby, Annual General Meeting, 
7 p.m.——N.E. SEcTiIon: Neville Hall, Westgate 
Road, Newcastle-upon-Tyne, Annual General Meeting, 
“ Gear Cutting,” 7 p.m. 


Wed., March 22nd.—Luton GrapvuaTe SeEcTION: 
Town Hall, Luton, “‘ Product Packaging,” J. Evan- 
Cook, 7.30 p.m.——S. WaLes anpD MONMOUTHSHIRE 


Section : 8. Wales Institute of Engineers, Park Place, 
Cardiff, “Efficient Tooling for Production,” B. 
Holloway, 6.45 p.m. 

Thurs., March 23rd.—LXICESTER AND DisTRICT SECTION : 
College of Technology, The Newarke, Leicester, 
Annual General Meeting, 6.30 p.m., Address by Presi- 
dent, J. Wombwell, 7 p.m.; Film, “Tools for the 
Job,” 7.15 p.m. Lonpon Section: Royal Empire 
Society, Northumberland Avenue, W.C.2, Annual 
General Meeting, “The Effective Use and Selection 
of Materials,” R. Genders, 7 p.m. 

Fri., March 24th-—Coventry GRADUATE SECTION: 

. Coll, The Butts, Coventry, ** Production on 

Capstan Lathes,” R. C. Fenton, 7.15 p.m.——-WesTEeRN 
Section: University College of the South West, 
Exeter, “Jig and Tool Design,” R. O. Jeakings, 
7.30 p.m. 

Institution of Sanitary Engineers 

Tues., March 21st.—Caxton Hall, Westminster, S.W.1, 

“The Maintenance and Operation of Large Sewers,” 
K. W. Shortt, 6 p.m. 

Junior Institution of Engineers 

To-day, March 17th.—39, Victoria Street, 8.W.1, “‘ Cut- 
ting Tools, Development, Design and Application : 
A Review,” W. Castledine, 6.30 p.m. 

Fri., March 24th.—-39, Victoria Street, S.W.1, “ Railway 
Engineering Research,” J. C. Loach, 6.30 p.m. 

Manchester Statistical Society 

Fri., March 24th.—Albert Hall, Peter Street, Manchester, 
“* Measurement of Production,” A. Howarth, 6.45 p.m. 

North East Coast Institution of Engineers and Shipbuilders 

Fri., March 24th.—Neville Hall, Newcastle-upon-Tyne, 
“Electric Power Station Efficiency,” T. P. Everett, 
6.15 p.m. 

Sheffield Society of Engineers and Metallurgists 

Mon., March 20th—Royal Victoria Station Hotel, 
Sheffield, Joint Meeting with the Engineers’ Group of 
the Iron and Steel Institute, 6.15 p.m. 

Society of Engineers 

Fri., March 24th.—17, Victoria Street, S.W.1, “‘ Sub- 

mersible Pumps,” B. Payne, 6.30 p.m. 





Stephenson Locomotive Society 
Sat., March 18th.—Manchester G ical Society's 
Rooms, Deansgate, ‘‘ Rambles xt Wye and 


Severn,” B. Baxter, 6.15 p.m. 


Stoke-on-Trent Association of Engineers 
Sat., March 18th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, ‘‘ The Factory Acts of To-Day,” 
E. Waller, 6 p.m. 





Launches and Trial Trips 


British Union, motor tanker; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the 
British Tanker Company, Ltd.; length 463ft 5}in, 
breadth 61ft Qin, depth 34ft lin, deadweight 
12,160 tons; Swan, Hunter-Doxford oil engine, 
four cylinders. Launched, December 20th. 


GrRENA, motor tanker; built by Netherlands 
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Dock and Shipbuilding Company for J. Ludwig 
Mowinckels Rederi A/S Norway; length 15], 
breadth 20:65m, depth 11-+11m, deadweight 1604 
tons; Wilton-Fijenoord-Doxford oil engine, 
cylinders, 5500 b.h.p. Launched, January 7th, 


Wanpswortu, motor collier; built by Burnt. 
island Shipbuilding Company, Ltd., for South 
Eastern Gas Board; length 265ft 10in, breadth 
39ft 6in, depth 18ft 6in, deadweight 2825 tons ; 
British Polar Oil engine, eight cylinders, 340mm, 
diameter by 570mm stroke, 1180 b.h.p, Launched, 
December 29th. 


CHaNppaRA, cargo liner; built by Barclay, 
Curle and Co., Ltd., for British India Steam Nayj. 
gation Company, Ltd.; length 485ft, breadth 
62ft 6in, depth 40ft Yin, gross tonnage WK); 
Barclay-Curle-Doxford oil engine, six cylinders, 
670mm diameter by 2320mm combined stroke, 
6800 b.h.p. Trials, Becsaione 22nd. 


LANCING, motor tanker; built by Blythswood 
Shipbuilding Company, Ltd., for Hvalfanger. 
selskapet ‘‘ Globus” A/S Norway; length 516ft, 
breadth 70ft 6in, depth 37ft Yin, deadweight 
17,500 tons; Doxford oil erigine, five cylinders, 
670mm diameter by 2320mm combined stroke, 
5600 b.h.p. Launched, December 21st. 


British GENERAL, motor tanker ; built by Fur. 
ness Shipbuilding Company, Ltd., for the British 
Tanker Company, Ltd. ; length 490ft 10in, breadth 
6lft 9in, depth 33ft llin, deadweight 12,200 tons; 
Vickers-Armstrongs Doxford oil engine, four cylin- 
ders, 600mm diameter by 2320mm combined stroke, 
3100 b.h.p. Launched, December 20th. 


Recent Leoparp, motor tanker; — built by 
Blythswood Shipbuilding Company, Ltd., for 
Bowring Steamship Company, Ltd. ; length 460ft, 
breadth 61ft, depth 33ft 8in, deadweight 12,400 
tons; Burmeister and Wain oil engine, six cylin. 
ders, 740mm diameter by 1500mm stroke, 3300 
b.h.p., 13 knots. Trials, December 28th. 
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Personal and Business 


Sr Roperr Stnciair has been nominated for a 
second year of office as President of the Federation 
of British Industries. 

Tue Eart or VeRuULAM has been appointed 
chairman of Sterns, Ltd., and Sternol, Ltd., in 
succession to his late father. 


Tue ADMIRALTY announces the appointment of 
Mr. J. Wedlake as Director of Armament Supply, 
in place of Mr. G. B. McCormick, who retires on 
May 15th. 

Tue SoutnH-WesterN Evectricity Boarb an- 
nounces the following appointments : Mr. H. G. B. 
Dickinson, M.I.E.E., district manager, Bridgwater, 
and Mr. H. D. Weeks, A.M.I.E.E., district manager, 
Taunton. 

Caprain H. P. K. Oram, R.N. (Ret.), has been 
appointed Controller for the Board of Trade in 
Wales, in succession to Mr. H. Dawes, who has 
been appointed secretary of the Durham Divisional 
Board of the National Coal Board. 


LonpDOoN TRANSPORT announces the appointment 
of Mr. D. McKenna, rolling stock superintendent 
(railways), as joint commercial manager with Mr. 
J. H. F. Benford. Mr. G. 8. Bingham has been 
appointed assistant mechanical engineer (running). 


Davip Brown AND Sons (HUDDERSFIELD), Ltd., 
has acquired, as a wholly-owned subsidiary in 
South Africa, Precision Equipment (Pty.), Ltd., 
Benoni, Transvaal. This company is additional to 
David Brown and Sons 8.A. (Pty.), Ltd., Johannes- 
burg. 

Cotongw H. C. Smrru has been elected President 
of the British Tar Confederation. Mr. W. K. 
Hutchison has been elected chairman, and Sir 
Walter Benton Jones, Bart., and Major A. G. 
Saunders, vice-chairmen, of the Confederation’s 
executive board. 

Tue ALDRIDGE Tool AND ENGINEERING CoOM- 
pany, Ltd., Aldridge, Near Walsall, announces that 
it has added to its range of manufactures standard 
sizes of milling cutters, end tills, reamers and 
ground thread taps to conform to British Standard 
specifications. The sole selling agents for this 
country and overseas are A. A. Jones and Shipman, 
Ltd., Leicester. 

Mr. E. H. Goatrrer has been appointed represen- 
tative in the Yorkshire (Leeds) area of William 
Jessop and Sons, Ltd., and its associated company, 
J. J. Saville and Co., Ltd. He has been succeeded 
in the Sheffield area by Mr. A. W. Pryor, 25, 
Castlewood Road, Fulwood, Sheffield, 10 (tele- 
phone, Sheffield 33462). Mr. R. S. Lloyd, 46, 
Bryn Road, Brynmill, Swansea, has been appointed 
to represent the two companies in the South 
Wales area. 











March 24, 1950 


Monopolies and Restrictive Practices 


UnpeEx the Monopolies and _ Restrictive 
Practices (Inquiry and Control) Act, 1948, the 
Board of Trade is required to lay before both 
Houses of Parliament “ in the first two months 
of 1950” a report on the working of the Act 
upto the end of 1949. That report has now been 
published. It recalls that the main requirement 
of the Act was the setting up of the Monopolies 
and Restrictive Practices Commission, a tusk 
which wes eccomplished early last year by the 
Board of Trade. The Commission, under the 
chairmenship of Sir Archibald Carter, has had 
to get its staff together and spend a great deal 
of time and thought on initial problems of 
organisation. Six references were made to 
the Commission, but by the end of the year it 
had not been possible for reports on any of 
them to be completed. The references sub- 
mitted to the Commission by the Board of 
Trade related to the following matters :—The 
supply of electric lamps, supply of insulated 
electric wire and cables, supply of rain-water 
goods, soil goods and miscellaneous builders’ 
castings, supply of dental instruments and 
equipment, supply of match-making machinery, 
and the supply of matches and exports of 
matches. The report says that these references 
were chosen to cover a wide range of different 
types of allegedly restrictive practice “so that 
the Commission’s first reports should eneble a 
considerable section of industry to look at its 
trading practices in the light of authoritative 
judgments.” The Commission has informed 
the Board of Trade that, after seeing informally 
representatives of all the six industries con- 
cerned, it was decided to deal first with dental 
goods, electric lamps and builders’ castings, 
since those industries had been the subject of 
recent examination, and since also collective 
enforcement of resale price maintenance is 
common to all three. The report adds that a 
great deal of oral and written evidence was 
collected in the three investigations during last 
year and that the Commission visited many 
factories and business premises in the industries. 


Salvage of H.M. Submarine 
* Truculent ” 


By the time that these notes appear the 
wwing of the submarine “‘ Truculent ” safely 
into Sheerness Dockyard will have been 
accomplished. This marks the completion of a 
fine piece of salvage work. After being raised 
the vessel had twice to be beached before shallow 
enough water could be found to permit of 
patching the hole made by the bows of the 
“Dvina.” Thanks to the Davis escape appa- 
ratus and the “ subsmash ”’ organisation for 
saving life, it is nowadays possible to carry 
out salvage operations in “ slow time,”’ and the 
method employed on this occasion was what is 
known as ‘‘a power lift,” bringing the sub- 
marine to the surface in a single operation. 
Before the actual lift could be attempted it 
was essential to have a spell of fine weather to 
allow the divers, who could only work by 
“touch” on the muddy bed of the channel, 
w place four messenger wires under the hull 
and work them into correct positions. The 
“messengers”? were then used to guide into 
place the four double 9in hawsers required for 
raising the vessel. At the same time, the 
divers fixed air bolt connections and made 
“free flooding’ holes in the ballast tanks, 
while eight moorings were laid in appropriate 
positions to secure the salvage vessels 
“Energie ” and “ Ausdauer ” against shifting 
winds and currents. The lift was started at low 
tide with the ‘“ Energie’? and ‘ Ausdauer ” 
moored alongside one another, separated by a 
large pontoon to keep them at a proper distance 
apart, and positioned with their sterns almost 
over the sunken submarine. The four double 
hawsers were first hove under the submarine. 
Two of them, 32ft apart, were placed towards 
the stern and taken to purchases, together 
capable of raising 600 tons, on one of the lifting 
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craft. The other two, under the forward end 
and a similar distance apart, were taken to the 
second lifting craft, capable of lifting an 
identical weight. To lighten the submarine 
some of the water ballast was then blown out 
by using airlines from the salvage ships. Slowly 
the “Truculent” was raised in the four 
“slings” until her conning tower appeared. 
Then, broadside behind the lifting craft, she 
was towed up river and beached at high water. 
Five tugs, totalling approximately 8000 h.p., 
were employed. 


Public Health Engineering 

THE Institution of Civil Engineers has now 
formed a Public Health Engineering Division, 
the first meeting of which will be held on 
Tuesday, May 16th, when Sir Roger Hethering- 
ton, C.B., O.B.E., M.A., Past-President of the 
Institution, will deliver an inaugural address. 
The objects of this new division are “‘ to promote 
the general advancement of the science and art 
of engineering in relation to the maintenance 
and improvement of public health, especially 
in the solution of probems of water supply ; 
sewerage and sewage disposal ; the disposal of 
domestic and industrial refuse; river pollu- 
tion ; flood control ; land drainage ; the abate- 
ment of smoke and atmospheric pollution, and 
engineering measures to assist the control of 
insect-borne diseases.”” A provisional Board 
has been appointed for the division, the chair- 
man being H. F. Cronin, C.B.E., M.C., B.Sc., 
Vice-President of the Institution, and the 
remaining members Sir Roger Hetherington, 
G M. McNaughton, C.B., B.Sc., M.I.C.E., 
H. J. B. Manzoni, C.B.E., M.1.C.E., Professor 
A. J. 8. Pippard, M.B.E., D.Sc., M.I.C.E., and 
D. M. Watson, B.Sc., M.1.C.E. 


Atomic Energy Technical Conference 


REPRESENTATIVES of atomic energy pro- 
jects of the United Kingdom, the United 
States and Canada are to attend a technical 
conference to be held at the Canadian Atomic 
Energy Establishment at Chalk River, Ontario 
from March 22nd to 24th, in order to discuss 
problems in the design and application of 
instruments for detecting and measuring 
radiations encountered in atomic energy 
work. The Conference comes within the 
programme for technical co-operation which 
has been pursued by the three Governments 
during recent years. The Chalk River Con- 
ference will be a closed meeting. It will be 
highly technical and will deal with detailed 
applications of instrumentation, with par- 
ticular reference to the reliability of electronic 
equipment used for radiation detection and 
measurement. The United Kingdom repre- 
sentatives, we are informed, will be officers of 
the Atomic Energy Research Establishment, 


and of the Telecommunications Research 
Establishment. 
The Late Mr. Thomas Desmond 
Sutcliffe 


Ir is with deep regret that we have to record 
the death on Sunday, March 19th, following an 
operation, of Mr. Thomas Desmond Sutcliffe, 
of ‘‘ Delafield,’”? North Avenue, Wakefield, at 
the early age of thirty-five. He was the joint 
managing director of Richard Sutcliffe, Ltd., 
of Universal Works, Horbury, near Wakefield, 
manufacturers of mining and industrial con- 
veyor plant. Mr. Sutcliffe received his educa- 
tion at University College School, Hampstead, 
and was then articled to Messrs. Kain, Brown, 
Bennett and Clarke, chartered accountants, in 
London. He completed his articles in 1936, and 
became an associate member of the Institute of 
Chartered Accountants. In April, 1937, he took 
up the post of director and sales manager in his 
family’s firm, and was shortly afterwards 
appointed joint managing director. In his 
hands the business continued to expand, and he 
became a competent engineer and invented and 
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patented a number of devices in connection 
with his firm’s products. Under his influence 
the relationship between the management and 
the men became of a most cordial character. 
He was chairman of the works and production 
committees which were formed at Horbury, 
and he introduced a comprehensive system 
of bonuses based on aggregate output and 
trade union rates of payment. He was also 
a member of the Production Advisory Com- 
mittee which was formed during the last 
war to assist the Ministry of Fuel and Power. 
His friendly character, his inspiring leadership 
and his unquestioned knowledge of his work, 
endeared him alike to his staff and workmen, 
and he will be sorely missed, not only in the 
works, but by his many friends throughout the 
British coalfields. 


Hospital Engineering Services 

THE Ministry of Health has circulated to 
Regional Hospital Boards and Hospital Manage- 
ment Committees a memorandum concerning 
hospital engineering organisation, which out- 
lines a scheme for bringing those services under 
the supervision of experienced engineers having 
appropriate qualifications. It points out that, 
hitherto, except at the larger hospitals, qualified 
and experienced engineers have not always 
been employed. It is also explained, of course, 
that the responsibilities of such engineers 
should relate only to the day-to-day operation 
and maintenance of plant and not to the plan- 
ning, design, or construction of capital work. 
The scheme provides that an officer formerly 
known as “‘ Hospitals Engineer” should now 
be entitled “‘ Group Engineer,”’ his responsibility 
extending to more than one hospital. His 
assistants are to be designated “‘ Engineer-in- 
Charge.”” A Hospital Management Committee 
having within its group more than one hospital, 
of which one has not less than approximately 
200 beds and a steam boiler plant in every-day 
use for the main services, will normally appoint 
a Group Engineer. He must have served an 
apprenticeship in mechanical engineering or 
have otherwise acquired a suitable practical 
engineering training. He must also have a 
sound knowledge of the principles and practice 
of the efficient operation of institutional boiler 
plants and engineering services generally, and 
possess electrical experience. Engineers-in- 
Charge, for each hospital in the group of not 
less than 200 beds, will need to have had training 
similar to that required for Group Engineers. 


Accident at Battersea Bridge 


BatTERSEA BRIDGE, London, was closed to 
all vehicular traffic last Friday, following an 
accident the previous night when the “ John 
Hopkinson,” a 1314-ton collier of the British 
Electricity Authority, collided with the bridge 
in a gale. Road traffic was diverted over 
Wandsworth and Chelsea Bridges, and the bridge 
is still closed. The damage which the bridge 
sustained is above the water level, several of the 
cast iron ribs of the centre span being fractured 
or damaged near the pier where the collision 
occurred. The construction of Battersea Bridge 
was commenced in 1886; the bridge has five 
arch spans, the centre one spanning a clear 
distance of 163ft, and flanked on each side by a 
span of 140ft, and then one of 113ft 6in to each 
shore abutment. Each span is carried on seven 
cast iron arch ribs. In answer to a question 
about the accident at last Tuesday’s L.C.C. 
meeting, it was stated that it is expected that 
the bridge will be closed for repairs for several 
months. It was also stated that it is not 
expected that a public inquiry will be held, 
although the L.C.C. are investigating the 
matter. Under the Merchant Shipping Acts, 
it was stated, the owners of the vessel would be 
liable for the damage to the extent ofa maximum 
of £8 per ton of the vessel concerned, equivalent 
to about £10,400 in the case of the “ John 
Hopkinson”; it is expected that the cost of 


the repairs will exceed this amount. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 


No. 


HE mineral commonly called “ pitch- 

blende,” or, more scientifically, ‘‘ Urani- 
nite,” occurs widely distributed throughout 
the world. It derives its popular name from 
its general resemblance to pitch in colour 
and surface texture. Its specific gravity 
is high. Some samples have a density 
nearly ten times that of water, a figure 
which places them among the densest 
minerals known to man. Other samples of 
much less density have, however, been found. 
These lighter samples have a_ specific 
gravity of about 6-5. They are therefore 
denser than any ore of iron but are less 
dense than some ores of lead and tungsten. 

An interesting and significant fact has 
been noted regarding the occurrence of the 
heavier and lighter varieties of pitchblende. 
The heavier kinds are found associated with 
plutonic rocks of very early geological 
formation and seem almost certainly to be 
of primary origin with the surrounding 
material. The lighter samples, on the other 
hand, appear to be of secondary origin. 
They are found intruded in the surroinding 
material in a manner clearly suggesting 
that they were laid down at a much less 
remote period of antiquity than were the 
heavier kinds. 

The acquaintanceship of chemists with 
pitchblende is of long standing but for many 
years its- nature was a mystery. At one 
time or another it was thought to be an ore 
of zinc, iron, copper or tungsten. In 1789 
the German chemist M. H. Klaproth 
propounded a different view. He boldly 
asserted that pitchblende was an ore of a 
hitherto unknown element. The planet, 
Uranus, had at that date been recently 
discovered and in its honour Klaproth 
proposed that the new element should be 
called “‘ uranium.” 

Klaproth’s suggestion was not a wild guess 
on his part. He showed that when pitch- 
blende was treated with all the usual acids 
it yielded salts which differed in colour and 
crystalline formation from the correspond- 
ing salts of any known metal. Going a 
step further, he endeavoured to extract the 
new element in its metallic form by smelting 
the ore with carbon in a furnace. He 
obtained a heavy brown mass, readily 
friable to a powder, which, he claimed, was 
the new element in its uncombined state. 

During the next fifty years or so Klap- 
roth’s views remained uncontroverted. They 
became generally accepted and uranium was 
added to the growing list of elements recog- 
nised by chemists. Then, in 1840, the French 
chemist Péligot showed that in one respect 
Klaproth had been misled. His brown, 
friable mass was not the element in its 
uncombined state but consisted wholly or 
almost so of an oxide of uranium—a lower 
oxide resulting from the partial reduction of 
a higher oxide which was the main con- 
stituent of pitchblende in its native state. 
Péligot attempted to obtain uranium in its 
true metallic form by reducing uranium 
tetrachloride, UCl,, with metallic potas- 
sium in a platinum crucible. The product 
proved to be an alloy of uranium with 
platinum. Substituting sodium for potas- 
sium and using a porcelain crucible, he was 
more successful. The product was a grey 
powder containing a few metallic globules. 

In 1893, the French chemist, Moissan, 
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smelted purified pitchblende with carbon in 
an electric furnace, thereby repeating Klap- 
roth’s original process but having at his 
command temperatures up to or over 
1500 deg. Cent. He proved that if the tem- 
perature were sufficiently high the reduction 
could be carried to completion and that the 
process yielded metallic uranium contami- 
nated with a small amount of carbon. 
At lower temperatures the process merely 
reduced the original green oxide, U,0,, 
to the lower brown oxide, UO,. In 1896 
Moissan developed a second method of 
obtaining metallic uranium consisting of the 
electrolysis of the fused double chloride 
of uranium and sodium in an inert atmo- 
sphere. 

By these and other methods a few grammes 
of metallic uranium, more or less pure, were 
produced. The element in its uncombined 
state was purely a scientific curiosity. 
Industrially, uranium oxide had some small 
application in the ceramic and glass-making 
industries. In the world’s laboratories 
interest in uranium was concentrated on its 
salts and other compounds. It was therefore 
of little moment that the amount of metallic 
uranium available was minute. 

This situation remained unaltered until 
1940. In that year the determination to 
proceed with the production of the atomic 
bomb suddenly altered the whole position. 
The success of the project demanded as a 
first essential a supply of metallic uranium 
expanded from afew grammes to many tons. 
Further, it was necessary that the metal 
should be of a high degree of purity. 

The problems which had to be faced both 
in the laboratory and in the works were 
vast and complex. But by dint of team- 
work on an unprecedented scale they were 
solved within less than three years. How 
they were solved has not as yet been fully 
disclosed. It is known, however, that the 
first stage in the production process was, 
and still is, the preparation from the raw 
pitchblende of Klaproth’s brown dioxide of 
uranium in a high state of purity. There- 
after—in the earlier days at least—the di- 
oxide was treated with hydrofluoric acid 
and from the resultant uranium tetra- 
fluoride, UF,, the element was isolated in 
the metallic state by electrolysis. By 
November, 1942, six tons of the metal were 
available and the cost of production had 
fallen to 22 dollars per pound. Improve- 
ments in the production process were rapidly 
made and by the middle of 1943 adequate 
supplies of the metal were on hand. Infor- 
mation concerning the nature of these 
improvements is still secret. It is, however, 
stated that the production process now in 
use is very simple, rapid and low in cost. 

In the elemental state uranium, when 
pure, has a silvery lustre and can be given 
a high polish. Its melting point is about 
1150 deg. Cent. or considerably less than 
that of iron. Its specific gravity is 18-7, a 
figure which makes it the sixth heaviest 
metal in natural occurrence, the heaviest 
being osmium, with a density of 22-5. 

At one time the atomic weight of uranium 
was believed to be 120. In 1872, however, 
Mendeléef pointed out that there was no 
room in the periodic classification table for 
an element of that atomic weight. The 
physical and chemical characteristics of 


March 24, 1950 


uranium compounds suggested that th 
element was a member of the chromium 
molybdenum, tungsten family. Mendelgef 
therefore argued that the true atomic weight 
of uranium was twice the hitherto accepted 
value. This change brought uranium int, 
its correct family. At the same time jt 
gave it the highest atomic weight of any 
known element.* Time has justified Men. 
deléef’s contention. A recent authoritative 
figure for the atomic weight of uranium jg 
238-07. By mass spectrography ov similar 
means it has been found to consist of q 
mixture of three natural isotopes of relative 
masses 238, 235 and 234. The percentage 
abundancies of these isotopes are 99-28 
0-71 and 0-006 respectively. 

Pitchblende has been described as “a 
perfect museum of chemical rarities.” ‘That 
description is certainly merited if we take 
it as referring not to any particular sample 
but to all varieties of the mineral to which 
the name is applied. Its main constituent 
is the green oxide of uranium, U,0,. which 
may amount to 80 per cent or even more of 
the total. The next most abundant con. 
stituent in some samples is thorium <ioxide, 
which may be present to the extent of about 
10 per cent. In other samples, however, 
thorium may be completely absent. In all 
specimens of the mineral, lead oxide is 
found to occur in amounts ranging from 
about 3 to 11 per cent. 

The remainder of the mineral, from one 
specimen to another, consists of small 
amounts—mostly under 1 per cent—of the 
oxides of practically all the familiar metals 
and some at least of the rare earth metals, 
notably cerium, lanthanum and _ yttrium. 
In addition, arsenic, sulphur and _ phos. 
phorus may be present and frequently there 
are detectable traces of helium. The most 
significant constituent, radium, is present 
in the least conspicuous amount. 

While pitchblende is by far the most 
important ore of uranium there are at least 
a hundred other minerals which contain 
the element in considerable proportions, 
while in many others it is present as a minor 
constituent. It is certainly incorrect to 
regard uranium as a very rare element. 
Twenty-five years or so ago it was estimated 
hat the total amount of uranium in the 
earth’s crust was only a little less than the 
total amount of copper. Any such estimate 
must be founded largely on guesswork. 
In this case, however, recent discoveries of 
pitchblende deposits at numerous points 
all over the world suggest that the estimate 
may quite possibly err on the low side. 

In 1920 the world’s production of uranium 
bearing ores was reported to be about 
32,000 tens. What it is to-day cannot be 
assessed because the Powers possessing or 
controlling the major sources of supply 
preserve an iron secrecy regarding the 
outputs at their command. It is, however, 
probably true that the United States and 
Canada between them lead the world in the 
production of pitchblende and other urani- 
ferous ores. Intense mining activity by 
Russia is reported from the Joachimstahl 
area of Czechoslovakia and it would be 
surprising if operations on a similar scale 
were not being pursued in the Urals or else- 
where within Russia’s own territory. The 
Belgian Congo has for many years been an 
important source of uranium supplies. Else- 
where, notably in India, Australia and 
Africa, deposits have recently been dis- 





* The density of an element is not determined solely by 


its atomic weight. The “ atomic volume ” also wd a 
part. This is the reason behind the fact that a though 
uranium has the highest atomic weight of all the elements 
its density is less than that of tungsten, gold, platinum, 
iridium or osmium, 
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covered and promise to be fruitful. The 
output from Cornwall is of minor importance. 

From the purely chemical point of view, 
uranium is one of the most. remarkable of 
the elements because of the variety, com- 
plexity and diversified characteristics of the 
compounds which it forms. There are at 
least three principal oxides, the dioxide, 
U0,, the trioxide, UO,, and the green oxide, 
U0, Which is the chief constituent of 
pitchblende. Other oxides, such as the 
pentoxirle, U,0;, and the peroxide, UO,, 
are known or suspected. With other ele- 
ments uranium exhibits a similar multi- 
plicity of combining proportions. For 
example, there are at least two fluorides, 
three chlorides and three sulphides. 

Of the fluorides one, the hexafluoride 
UF,, is of exceptional interest and impor- 
tance. At ordinary temperatures it forms 
colourless crystals but if heated to about 
56 deg. Cent., at atmospheric pressure, it 
boils and vaporises without decomposing. 
The fact that it can thus readily be gasified 
led to its selection for treatment by the 
gaseous diffusion process of separating the 
two isotopes, U-235 and U-238. Indeed, in 
the early days of the atomic bomb project 
it was the only compound available for this 
purpose. Later other compounds, still 
secret, were developed and the gaseous 
diffusion process of isotope separation was sup- 
erseded, wholly or partially, by other methods. 

The dioxide, UQg, is basic. The trioxide, 
U0,, is acidic and in union with water 
produces uranic acid, H,UQ,. Correspond- 
ing uranates of most of the metals have been 
prepared. Opinions differ as to the nature 
of the green oxide, U,O,. It may be a 
mixture in suitable proportions of the 
dioxide and the trioxide. An analogous case is 
the intermediate oxide of iron, Fe,0,, which 
has been held to be a mixture of the lower 
and higher oxides, FeO and Fe,0,. It 
seems, however, to be more probable that 
U,;0, is a definite chemical compound. 
Some authorities hold it to be the uranate 
of uranium dioxide, UO,.2U0, and to con- 
sist of the union of the acidic trioxide 
radicle with the basic dioxide radical. 

In addition to the long list of direct com- 
pounds of uranium with other elements or 
radicles there is a corresponding series of 
compounds which arise from the dioxide. 
In these ‘“‘ uranyl ’’ compounds, as they are 
called, the dioxide radicle, UO,, appears to 
act as if it were the indivisible atom of 
another element. An analogous case is 
provided by carbon monoxide, which can 
combine as an indivisible unit with almost 
every one of the metals. The most notable 
of these ‘‘ carbonyl” compounds is nickel 
carbonyl, Ni(CO),, a volatile liquid, the pro- 
duction of which is the main item in the 
Mond process for the refinement of nickel. 

Corresponding to many or most of the 
“ direct” compounds of uranium with other 
elements there exist ‘‘ uranyl ’’ compounds, 
representing the union of the dioxide with 
the same elements. For example, uranium 
tetrachloride, UCl,, has its counterpart in 
uranyl chloride, UO,Cl,, while corresponding 
to uranium tetrafluoride, UF,, there is 
uranyl fluoride, UO,F,. On this basis the 
suggested nature of the green oxide of 
uranium mentioned above would justify that 
oxide being regarded as “‘ uranyl uranate.”’ 
One additional complexity in the chemis- 
try of this remarkable element arises from 
the fact that many uranium and uranyl 
compounds can form double salts by, as it 
were, shedding some of their uranium atoms 
and replacing them by atoms of other 
elements, particularly e atoms of the 
alkaline group of metals. The uranyl com- 
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pounds form such double salts with especial 
freedom. Many of these double uranyl 
compounds occur in nature and provide an 
almost bewildering variety of sources from 
which, in addition to pitchblende, uranium 
can be, or could be, obtained. For example, 
the mineral torbernite is primarily a double 
phosphate of uranyl and copper and that 
called walpurgite is a double arsenate of 
uranyl and bismuth. In this connection it 
may be noted that some authorities argue 
that the green oxide which forms the main 
constituent of pitchblende is in reality a 
double compound. Pitchblende always con- 
tains some lead. It is therefore contended 
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that some or all of its uranium content is 
present in it as the double uranate of uranyl 
and lead. 

Of all the double compounds of uranium 
one, the double sulphate of uranium and 
potassium, UK,(SO,)s, is of especial historic 
interest. In an extra high degree this salt 
exhibits a characteristic manifested by many 
other uranium compounds, the development 
of phosphorescence after exposure to sun- 
light. As we shall see presently, it was this 
salt and its phosphorescence which, by a 
fortuitous chain of circumstances and an 
erroneous theory, led Becqueral, in February, 
1896, to the discovery of radio-activity. 


(To be continued) 


A Temperature-Total Heat Diagram for 


Cooling Tower Calculations 


By B. WOOD, M.A., and P. BETTS, B.Sc. 
No. Il—(Continued from page 339, March 17th) 


MERKEL’s APPROXIMATE METHOD 


ERKEL devised a method of integration 

which greatly simplifies the working but 
involves making some rather broad approxi- 
mations. These may be quite invalid 
in certain circumstances when they will 
lead to serious error. However, Merkel’s 
method is the only one which is immediately 
reversible and the cases where the error 
would be serious can readily be spotted if 
the figures are plotted on the 7-¢ diagram. 

Fig. 3 shows a Merkel diagram, which is 
an elaboration of the original type of dia- 
gram given by Merkel (1926). 

The derivation and use of the diagram is as 
follows. In equation (3) replace i” by its 
mean value i”, over the cooling range. 
i”, is a function of cooling range (8,—9,) 
and recooled temperature ,. It can there- 
fore be computed once and for all and plotted 
in terms of these two variables. Also in 
equation (3) replace i by its mean value 
4n(0,—9,)+7%, from equation (4). Then an 
approximate integration of equation (3) is 

KA (6,—9,) 
WCp t”’m—}n(6,—9,)—7, 
which can be rearranged to give :— 
m—t, WCp _n 
0,0, KA ‘2 (5) 

The Merkel diagram in Fig. 3 is plotted 
in oblique (135 deg.) co-ordinates to give a 
convenient shape. The grid is a graph of 
i”, on a base of cooling range (6,—8,) 
for different values and 6,. The scale marked 
“wet bulb” is a scale of 7, but graduated 
in corresponding values of wet bulb tempera- 
ture. Thus a line joining any point in the 











List or SYMBOLS 


A Surface area for cooling square feet per square foot 
of base area. 
a Surface area for cooling square feet per cubic foot 
of fill. 
Cp Specific heat of air at constant pressure=0- 24. 
e Base of natural logarithms. 
H Heat transfer rate, B.Th.U. 
« Total heat of moist air, B. 


r hour. 
.U. per pound of dry 


air. 
é” Total heat of saturated air in contact with water, 
B.Th.U. per pound of dry air. 
Convection heat transfer coefficient, B.Th.U. per 
square foot hour deg. Fah. 
Latent heat of evaporation, B.Th.U. per Ib. 
Ratio W/Q=water rate/air rate. 
Air rate, pounds of dry air per square foot hour. 
Air na! bulb temperature, deg. Fah. 
=(0—%). 
Water rate, pounds of water per square foot hour 
=nKA/WCp. 
Water temperature, deg. Fab. 


SuF¥IXES 


, Inlet (atmospheric) air or recooled water. 
q Outlet (heated) air or hot (inlet) water. 


a 


oe SRAO8 


grid defined by recooled temperature and 
range to a point representing atmospheric 
wet bulb on the wet bulb scale has a slope 
(WC,/KA -+ 3n) in accordance with equation 
(5). Scales of n and KA/WC, are provided 
and so graduated that any parallel line inter- 
sects corresponding pairs of these variables. 

The original diagram given by Merkel 
had only a scale of slopes and this gave the 
combined quantity (WC,/KA-+4n), which 
Merkel called the cooling coefficient “ a.”’ 
Merkel regarded this as an adequate para- 
meter for comparing different towers with 
natural or mechanical draught, but it is 
evidently better to consider the effect 
of KA and n separately and for convenience 
in doing this the modified diagram was 
evolved by the authors. 

It will be noted that the calculation is 
readily reversible. Being given the air rate 
and water rate and amount of KA in a 
tower the slope of a line is defined on the 
Merkel diagram. A parallel line through the 
wet bulb temperature and cooling range 
will indicate the recooled temperature to 
be expected. For the example calculated in 
Table I the Merkel diagram gives KA/WC,= 
0-82, in reasonable agreement with the 
tabular method. It may be remarked that 
the implication above in being given the 
air rate is that the tower is of the mecha- 
nical draught type. In natural draught 
towers the air rate is variable and the dry 
bulb temperature which does not enter into 
the above calculations is relevant so the 
assumption of constant or of constant 
Merkel ‘‘a”’ is not justified. 

The approximation in Merkel’s method 
consists of assuming that an integral of the 


form {? can be replaced by (6,—4,)~+ 


Y 
(mean of Y) whereas it should be replaced 
by (8,—6,) X(mean of 1/¥), in other words, 
he assumes that the mean reciprocal can 
be replaced by the reciprocal of the mean. 
Obviously, therefore, the method breaks down 
if the approach (t”—t) is close at either 
end or in the middle. The danger is clear 
from consideration of the limiting values of 
harmonic and arithmetic means. The arith- 
metic mean of any two numbers p and q is 
k(p+q) and the harmonic mean is 2pq/ 
(p+-q). If p=gq these are identical, but when 
q is small compared with p the arithmetic 
mean approaches the value of $p, whereas 
the harmonic mean approaches zero. 
The error of Merkel’s method will be small 
when the air line and saturation line are 
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roughly parallel and the cooling range is Dividing (6) by (7) gives the ratio of total 2 thes 
small. In a long cooling range even when heat to sensible heat transferred and also T,=e¥! | vd0+7 It 1 
the air line is generally parallel the curvature with slight rearrangement gives the differ- wa . > (Ui) 
of the saturation line will cause sufficient ential equation for change of hygrometric 9, Qt 
variation to result in some error. For state :— 7T.. being the value at the ai 
h ] 3 ‘ ease '. g the value at the air outlet. Fro 
instance, the — touch in nneg middle a oe (8) this and the value of #, from the heat balan 
or cross, in which case an infinite area is us 2 Sey the end point of the pursuit is obtai 
implied. This equation can be interpreted graphi- “i ? —* 

a : cally on the #-¢ diagram. On Fig. 4 let 5 

NaTURAL ways ia OF point A represent the state of inlet air 

a defined by its dry bulb temperature ¢, Saturation Line 

While the case of mechanical draught and total heat +,. Let point Q on the satu- Y N 
towers can be regarded as adequately dealt ration line represent the state of saturated (t = 
with in the foregoing the natural draught air in contact with outlet water at tempera- , ®, 
tower presents difficulties of much greater ture 6,. Then 6,—t,—AX and i’,—1,=—QX : 
order. In the mechanical draught tower the and ; 
air quantity Q is given by the fan and QxX i*,—i, z 
remains substantially constant, irrespective ri gay Care ‘ 
of atmospheric conditions and load on the Comparing this with equation (8) it fol- -~ gE 

lows that QX/AX is 3 3 
Bo L+ the value of di/dt at | . l soi 
100 °F || tt tt the point A and gives 3 8 Condition of A : 
ao 3.0 the direction of the 
ptt initial change of 
> hygrometric state of 2 
& e2ep+++14 b+ tT og the air in the neigh- L 
> > 2-5 1g 
ee SPER ARE asi bourhood of A. Evid- a 
= = # rT rT ently it is aimed along : ' 
re TH LL | 0-5+-2-0 AQ and the curve a = 
90 TL 00 oF Raw, a traced by the point [- oat cas 
or sk perature representing the rising sect 
a4 +++} 1-5 air temperature can vol 
sar Prot be regarded as a Temperature t 
3 TH “pursuit” curve of @ FiG 4—DIAGRAM OF CHANGE OF CONDITION 
24 +t + TTA > 1.0+1-0 point on the satura- o.oo 
j PO TT & _ tion line. a —- ; 
4 Foe pee 5 | Sup “| an example, ee it is required to A 
aay 2 Skax : 7 11-7?-0--0.5 chan g . iz in tated back calculate end points of pursuit curves for the 
F TPH ITs S Th t+0 of air takes place 77 gem age e, Yong value of 
C 4 7 S) : - . is 0- or ¢= eg. F th 
se Peo = ist rt 0 girs He ciate to ond "of calculating the salegrel in (Il) 
7F +AOCM”~ALTN ts) | | ic - The air will now lue of KA/WC., will be a. 
oof F +O = ' + b mh ome wah ° [wO, wa required at half 
jf SEE mT++ 2 water slightly hotter cooling range, i.e., at 6=91 deg., which can 
0-84 Feo ee Re = = on @ by ans be calculated as 0-404. The value of nis [ 
ae SOE) PoeeSLiL Ss 3 t d0 “d nd 1-5. We may now tabulate as follows :— t 
od SER! cit. 2 sae i : 
4 Fen INN CMN T—_ — =a. slightly ABLE 
eNSSSSS P+ hotter water can be 9 —— the 
a we RES eet represented by point 1 | 2 3 4 : 
1 —E M0 o- Rn et ee R. Farther exchange a: 0 
= pete takes place along BR | Sas | eae | rl 
] ee ee ee and proceeding step 85° Fah. b. 0 1 ter 
a SS bystepinthismanner, SPR) SH | BE) Ee 
; ' ‘ad o 
change of hygromet- — ‘ re 
Instructions: Draw a line joining wet bulb temperature to the inter- ric state can be drawn. Mean of column (4) (by Simpson . rule)= 
section of cooling range and recooled temperature. Any parallel As an alternative to 1-95. 
line will intersect corresponding values of [WCp and n, (or 1/n). s tep by step caloula- - 
FIG. 3—-MODIFIED MERKEL DIAGRAM tion of the pursuit ' 
curve an integration e¥d0=12 deg. x 1-95=23-4 deg. Fah. 
tower. In the case of the natural draught can be performed by the following method :— 85 
tower the draught, being created primarily Replacing Q by W/n, equation (7) can be Now suppose that the atmospheric dry 
by levitation of the air, is dependent on the written :— Bas cai 
bulb is t;=77 deg. Fah. (70 per cent rel. hum.) 
thermal load and on the temperature and dt ar a Then 7',85—Tax6 dee, Fab. and from (11) 
bs ; —— — 16n = mm => . . anc rom 
tig of the atmosphere outside the o-474) ¢ ite se Gene Ti = (23-44+8)/3-40=9-2 fee. Fab. 

We may use the i-t diagram to investigate =dy, say = ae 
the manner in which the incoming air, ” _nKA The outlet total heat is 1.=44-6 B.Th.U. 
which may be unsaturated, reaches its — per pound, and reference to Fig. 1 o 
outgoing state, the density at which deter- Now put (0—t)=T' =difference between LH.V.E. tables shows that for t=87 -8 and 
mines the thermal draught produced. water and air dry bulb temperature. Then i=44-6 the relative humidity is 97:8 per 

In equation (3) Wd@ can be replaced by equation (9) becomes :— cent. ; bile i 
Qdi from (4), thus obtaining for the total ai i This example gives some justification for 
amount of heat transferred across an element 3,17 =z, ° (10) the usual assumption that the outlet air 
olen dé y y is saturated at least when the inlet relative ra 

K Now KA/WC, can be regarded as a humidity is high. : 
oai=(E)er—aa ee function of 8, which is obtained in the inte- As an indication of what may occur in dry 

The amount of sensible heat transfer gration of the heat transfer equation (3). countries, suppose the inlet dry bulb is a 
which is included in this is K(@—t)dA from It follows that dO /dy is a function of @ ¢,=90 deg. Fah. (37 per cent rel. hum.) ha 
equation (1). The transfer of sensible heat (°F of y), and accordingly the solution of Then 7,=85—90=—65 deg. Fah. and from (11) ba 
to or from unsaturated air only raises or ©4uation (10) is given by T,=(23-4—5)/3-40=5-4 deg Fah. ga 
lowers its temperature without altering its d0 t,=97—5-4=91-6 deg. Fah. 7 
moisture content. It follows that the TO = | ay dy = | #d8+constant. For t=91-6 and i=44-6 the relative mi 
sensible heat transfer causes a change dt humidity is 83-5 per cent, which is sub- CK 
in dry bulb temperature given by :— If 7=T, when 6=6, and y=0 then the stantially different from saturation. ty 

QCpdt=K(9—t)dA . . . (7) solution becomes Fig. 5 shows the loci corresponding to re 
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these two cases plotted on the i-¢ diagram. 
jt will be seen that in the low humidity 
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Fic. S-EXAMPLES OF CHANGE OF 
CONDITION OF AIR 
case the locus makes a smaller angle of inter- 
section with the lines of constant specific 
volume, so that the thermal draught is 
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much less. Unless some compensating fac- 
tor is introduced, such as an increased chim- 
ney height, the recooled temperature must 
therefore increase in order to re-establish 
adequate draught. This indicates a reason 
why natural draught towers (unlike mecha- 
nical draught towers) are inherently less 
suited to dry atmospheres than moist ones, 
It will be realised that an example has been 
chosen to show this effect and that in tem- 
perate climates it is much less important. 

A method of calculating the new point of 
operation of a tower from given particulars 
of the behaviour in one atmospheric condi- 
tion is explained in a paper to be published 
by the authors. This article is intended to 
supplement the paper in explaining details 
of procedure in integration and the method 
of deriving the integrals. 
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Automatic Control of Industrial Furnaces 


By LEO WALTER, A.M.I.Mech.E., M.Inst. F., M.S.LT. 
No. 1V—(Continued from page 325, March 17th) 


TimmE-CYCLE CONTROL OF FURNACES 

T is possible to achieve satisfactory con- 

trol by applying a timing mechanism, which 
cuts down, or cuts out, fuel supply after a 
predetermined time. A typical application is 
the control of soaking pits. 

These intermediate furnaces between the 
open-hearth furnace and the continuous 
rolling mill keep the hot ingots at a desired 
temperature, and are virtually vertical 
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It is well-known from experience what the 
heating-up and the cooling-down time-tem- 
perature curves look like for a particular 
range of pits. It is thus possible by the use 
of suitable industrial process timers, either 
to cut down after a predetermined elapsed 
time a number of burners or to reduce the 
intensity of firing. Intensity of heat input 
for soaking is usually also known, and so is 
heat demand during cooling time. By tim- 
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is illustrated in Fig. 27. Savings resulting 
from this control are estimated to be in the 
region of 5 per cent of fuel, which makes 
the installation of control a paying propo- 
sition. 
Gas PropucER CONTROL 

The future trend in gas producer design 
will be to raise blast temperature by pre- 
heating the air and ultimately 900 deg. 
Cent. may be attained, which would allow 
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1G. 29—TIME - TEMPERATURE CURVE FOR 
SOAKING PIT 


admixture of a higher proportion of steam. 
The further development of automatic con- 
trols for coal feed, blast saturation and ash 
discharge will make the gas producer an 
efficient automatic machine, operating con- 
tinuously without much supervision and 
attendance. 

It is not exactly correct that blast tempera- 
ture is an indication that the blast is fully 
saturated, but blast temperature is a con- 
venient means for automatic control of 
quantity of admixture of steam to air, by 
controlling a steam valve thermostatically. 
Maximum blast saturation temperature varies 
with nature of fuel from 55 deg. to 62 deg. 
Cent. 

The use of a gas pressure indicator and 
controller should be standard. The use of 
automatic cooling water control for puri- 
fication of the gas in the scrubber is not 
universal yet, but waste of water can be 
avoided by placing a thermostat in the out- 
let gas main of the washer cooler, acting on 
a thermostatic valve in the cooling water 
supply. 

Experience with wet steam confirms that 
it is preferable to control blast tempera- 
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reheating furnaces. The older design con- 
sisted of a series of heated pits sunk in the 
ground, heated by hot gases which passed 
from one pit to the next. Chamber pits 
have also been used, fired by burners in 
batteries or separately. Modern pits use 
gas/air ratio control instruments to pro- 
portion coke-oven gas, blast-furnace gas or 
mixed gas with the air for combustion. 
Continuous reheating furnaces of the bogie 
type are used for keeping ingots hot and may 
replace soaking pits in time. 
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ing heat input automatically a time-tempera- 
ture curve similar to Fig. 29 can be 
achieved. 


Guass-MELTING FURNACES 


It is well-known that operation of glass- 
melting furnaces has been improved by the 
use of controls. Obviously if the heat balance 
of a furnace is disturbed due to irregular 
unloading, or by fluctuating heat input, 
furnace temperatures will vary. The use 
of an automatic stack damper controller 


ture automatically, by applying dry satu- 
rated steam instead. Experiments have 
also been carried out in preheating the air 
before admixture of the steam. The use of 
a blast saturation indicator and controller 
requires careful location in the blast pipe. 
Fig. 28 shows automatic blast temperature 
control, performed by pneumatic control. 


Furnace ContTrRoL PANELS 


It is customary to group indicator—or 
recorder—controllers on panels made from 
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mild steel. They often contain other instru- 
ments and have coloured signal lights to 
indicate whether the controlled variable 
(pressure, temperature, &c.) is above (red) 
or below (yellow) the desired value. A 
green light shows that control is well main- 
tained. 


FuTURE DEVELOPMENT OF FURNACE 
DESIGN 


Designers of modern furnaces have as 
their target mechanisation of operations 
(so that the function becomes a continuous 
process as opposed to a batch process), wider 
use of measuring and controlling instru- 
ments, the use of forced draught for gases, 
and utilisation of the waste heat of the latter 
in recuperators and waste heat exchangers 
(hot water generators, steam boilers, &c.). 
This article is mainly concerned with the 
future use of controls. Air/gas or air/fuel 
oil ratio control combined with draught 
control should be installed on every new 
furnace suitable for it. A motor controller 
actuated from furnace temperature could 
govern the above furnace controls. The 
electronic tube and the photocell will play 
a bigger part in electrical furnace controllers, 
after their design and servicing has been 
simplified. Correct furnace temperature, 
where necessary varying according to a time 
schedule, with balanced draught, may be- 
come standard on many new furnace types. 
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Increased controllability will be considered 
in novel designs, and mechanisation of load- 
ing will eliminate over-loading or under-load- 
ing, which are both detrimental to good 
contro]. Gas-fired furnaces without fully 
automatic control of air and gas volume 
of supply, pressure, draught and tempera- 
ture may well become out-dated. 

Automatic controls found to-day on a 
modern open-hearth and continuous reheating 
furnace contain the following controls : gas 
pressure regulator, furnace draught control- 
ler, gas mixture regulator (volume ratio 
control), gas mixture pressure regulator, 
zone controller for gas/air ratio, pressure 
regulators for each zone (damper control), 
reversal controller. 


CoNCLUSION 

Although a good start has been made in 
the application of automatic control of 
pressure, draught, fuel supply and combus- 
tion to industrial furnaces, much remains to 
be done. Many existing furnaces have good 
controllability and should be equipped with 
automatic controllers for increased overall 
efficiency. Other furnaces are ripe for re- 
placement and the new furnace design should 
not only incorporate automatic controls, 
but should be designed for them. Improve- 
ments in design of very robust, reliable and 
lower-priced furnace controllers will pave the 
way to making a modern furnace an efficient 
automatic machine. 


The Organisation and Work of the B.S.A. 


Group Machinability 


By K. J. B. WOLFE,* M-Sc., F.R.I.C., 
No. 


INTRODUCTION 


ex B.S.A. Group Machinability Research 
Laboratory has now been in existence for 
about three years, although the buildings were 
available only in July, 1947, and the majority 
of the staff has been trained since that period. 
Much important work has been accomplished, 
however, in spite of the fact that in certain 
fields attention is still being given to research 
on developing suitable techniques rather than 
on using these techniques to obtain data. 

The Laboratory is situated at the Mackadown 
Lane Works of the B.S.A. Tools Group of 
Companies, and is adjacent to the B.S.A. Tools 
Laboratories and heat-treatment shop. It 
undertakes researches for the entire B.S.A. 
Group of Companies in a number of fields which 
may be broadly classified as follows :-— 

The development of the complete range of 
cutting tools, including design, manufacture, 
testing and practical operation. 

The development of tool materials, includ- 
ing manufacture and ultimate uses. 

The improvement of the machining pro- 
perties of existing and new materials. 

The determination of the correct machining 
techniques for existing and new materials, 
and their application to industry. 

An advisory service on cutting fluids to 
the B.S.A. Group of Companies and others. 

The development of cutting fluids, includ- 
ing co-operation with the major oil companies 
and other research organisations. 

Fundamental research on machining, 
including the tool, workpiece, cutting fluid 
and machine. 

The B.S.A. Group. of Companies includes 
B.S.A. Cycles, Ltd., New Hudson, Ltd., Sun- 
beam Cycles, Ltd., Ariel Motors, Ltd., B.8.A. 
Guns, Ltd., M.P.C., Ltd., the Daimler-Lanches- 
ter Group, the Birtley Company, Ltd., William 
Jessop and Sons, Ltd., J. J. Saville and Co., 

* Research manager, B.S.A. Group Machinability 
Research Laboratory ; chief metallurgist, B.S.A. Tools 
Group of Companies. 

+ Senior research assistant, B.S.A. Group Machinability 
Research Laboratory. 





Research Laboratory 


F.I.M. and PETER SPEAR, * B.Eng. 
I 


Ltd., Monochrome, Ltd., as well as the B.S.A. 
Tools Group, which comprises B.8.A. Tools, 
Ltd., Burton, Griffiths and Co., Ltd., B.G. 
Machinery, Ltd., Index Automatic Machine 
Company, Ltd., Cardiff Foundry and Engineer- 
ing (1947), Ltd., and Leo C. Steinle, Ltd. 


GENERAL LAy-OUT OF THE LABORATORY 


A general view of the main part of the 
Machinability Laboratory, excluding the large 
milling machine and large drill-testing machine, 
is shown in Fig. 1. Adjacent to the Laboratory 
is a tool room for the manufacture of equip- 


March 24, 1959 


ment and test specimens, and, in addition, ther 
is a small measuring instrument. section and 
drawing-office. A schematic plan of th, 
Laboratory is shown in Fig. 2. 

The arrangement has been based on the 
following principles :— 

To place the large machines to sive thy 
maximum ease of working and accossibility 
since many special set-ups and picceg of 
equipment may be necessary, whil: at the 
same time ensuring safety to staff working 
in other parts of the Laboratory froin flying 
swarf, broken tools, cutting fluid sp ish, &e 

To arrange the smaller testing rachingg 
together and away from the possib|: danger 
areas of the larger machines. 

To centralise the grinding facilities. 

To give an easy passage for test billet 
machines and other items which iust bs 
moved through the Laboratory. That this 
object has been attained is clearly shown in 
Fig. 1 by the white lines from the main door 
and along the machines. 

To ensure that all equipment is positioned 
in such a way that it can be serviced 
efficiently. 

To facilitate a clean lay-out, all shelves, cup- 
boards and storage space have been arranged 
round the walls. Thus, from any position jt 
is possible to see all operations taking place, 


PERSONNEL 


The research manager of the Laboratory is 
responsible to the director of research of the 
B.8.A. Group of Companies, and is also chief 
metallurgist to the B.8.A. Tools Group of 
Companies. This arrangement ensures an 
effective co-ordination between small tool and 
machine tool production and the research and 
development projects. Under the research 
manager is a senior research assistant responsible 
for the execution of the research programmes, 
the design and use of equipment, and the 
preparation of reports. A senior research 
mechanic is responsible for the manufacture of 
equipment, test tools, test components, and 
the condition of machine tools. There are 
six further members of staff undertaking 
research projects and the manufacture of 
equipment, The general principle adopted in 
staff recruitment is to select apprentices aged 
about nineteen years, with suitable practical 
and academic background, and to train them 
both in the tool-room and the Laboratory, at 
the same time giving them every encouragement 
to undertake advanced academic training. 


CO-OPERATION WITH OTHER RESEARCH 
ORGANISATIONS 


The facilities of the Machinability Laboratory 
are mainly concerned with the engineering 
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tg of this work. These facilities are 
gugmeni od, however, by others within the 
ps.A. ‘'ools Group and associated companies 
within the B.S.A. Group, as well as organisa- 
tions out side this sphere. The internal facilities 
may be broadly classified as follows :— 

Within the same building as the Machin- 
ability Laboratory at the Mackadown Lane 
Works are the main laboratories of the B.S.A. 
Tools Group. These laboratories undertake 
metallurgical work, physical testing, analysis 
of component materials, tools and cutting 
fluids, heat-treatment and X-ray work, and 
are under the same immediate control 
as the Machinability Laboratory to ensure 
continuity. 

The above services are further augmented 
by the B.S.A. Group Research Centre, Grey- 
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variable speed control over a 1 to 34 range, 
which combined with five gear ratios gives a 
variable speed control from 17 to 2000 r.p.m. 
Eighteen feeds geared to the main spindle give 
positive tool loading from 0-00089in to 0-100in 
per revolution. The lathe is equipped with a 
tachometer, wattmeter, and other auxiliary 
equipment. At the rear of the lathe is a swarf 
pit 2ft 9in wide by 12}ft long, tapering from 
3ft to 3ft 4in in depth, included in which is a 
cutting fluid tank holding 60 gallons. A crane 
runs over the centre line of the lathe to enable 
billets, chucks, &c., to be changed. The normal 
test billet weighs 1} tons and is initially about 
16in diameter and 4ft in length. The billets 
swing on centres, and are driven by a balanced 
driving tang machined in one end. A recess 
is machined at each end of a billet so that a 
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|,—75 h.p. Swift lathe. 


9A, 2B.—Control panel and transformer 17D 
for lathe. 


3A, 3B.—Swarf pit and cutting fluid tank. | 
4,—20 h.p. Cincinnati milling machine. 


5,—42 h.p. Adeock and Shipley drilling 
machine, 


6,—Milwaukee milling machine. 
1.—Drill fatigue testing apparatus. 


§.—Black Diamond drill point grinding 
machine, 


§,—No. 3 Huller tapping machine. 

10.—Drill dynamometer. 

11.—Pollard 12AX drilling machine. 178 

12.—Herbert Hunt drill point grinding 
machine, 

13,—Stedall tool grinding machine. 

14—Jones and Shipman 12in by 24in 
Universal tool and cutter grinding | 
machine. 





15.—Riehlé compression testing machine. 


16A, 16B.—Billet and cutting fluid 
storage. Bs | 


17A to 17@.—Cupboards and shelves. 
18.—100 gallon distilled water tank. 

19A, 19B.—Benches. iL 
20.—Instrument table. 
21.—Sink. 16A 
22,.—Barrel of standardised soluble cut- 
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FiG. 2—SCHEMATIC PLAN OF THE 


stones Hall, Sheffield, which co-operates 
in many projects. In particular this large 
organisation undertakes long-term projects 
such as the analysis and synthesis of cutting 
fluids. It also assists with instrumentation, 
particularly in the electronic field. 

Library research is handled by the Informa- 
tion Section of the B.S.A. Group Research 
Centre, and all patent work is undertaken 
by the Patents Department at the B.S.A. 
Company, Ltd., Small Heath, Birmingham. 

Special tool materials and all steel test 
logs are prepared by William Jessop and 
Sons, Ltd., who are within the B.S8.A. Group 
of Companies. 

The B.8.A. Group Machinability Research 
Laboratory is in active co-operation with the 
Production Engineering Research Association 
of Great Britain. The research er is 
on the main Technical Committee of the Pro- 
duction Engineering Research Association of 
Great Britain, is chairman of the Cutting Fluid 
Sub-Committee, and is also on the committee 
responsible for machining research in this 
organisation. In addition, active co-operation 
is maintained with a number of industrial 
laboratories. 


Macutnt Toots and Mason Equipment 
The largest machine employed is a 12fin 
centre height, 12ft bed length lathe built by 
George Swift, Ltd., of Halifax. A general 
view of this machine is seen in Fig. 1. This 
lathe, which is mounted on a 2ft 6in thick bed 
of concrete, is designed to have an extremely 
rigid bed and a powerful tail stock with a 
rotating centre. It is driven by a 75 hp. 
electric motor constructed by Lancashire 
Dynamo and Crypto, Ltd., with infinitely 
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EXCLUDING TOOL ROOM 


tool may feed in and out of the billet under 
power. 

A special 20 h.p. Cincinnati No. 3 plain 
milling machine is a major item of equipment. 
It has twenty speeds from 23 to 1670 r.p.m., 
and thirty-two feeds from }in to 40in per 
minute. The machine rigidity has been 
increased and a large flywheel incorporated in 
the main spindle together with a mechanical 
back-lash eliminator in the feed mechanism to 
withstand excessive impact loading. A tacho- 
meter and wattmeter are mounted on the side 
of the machine. Various sizes of test billets 
are used and in general suitable deep grooves 
are machined to give effective clamping. 

A special drilling machine is being manufac- 
tured by Adcock and Shipley, Ltd., but as yet 
is not installed in the Laboratory. This machine 
is designed on the inverted “‘ U ” principle and 
will have a 40 h.p. motor driving the spindle, 
and a 2 h.p. motor driving the feeding mecha- 
nism. Each motor is to be fitted with a watt- 
meter and a tachometer. The machine has 
forty-six speeds from 27 to 1100 r.p.m., and 
seventy feeds from 0-28in to 30in per minute, 
and it is anticipated that it will be the largest 
machine employed for drill testing in the United 
Kingdom. 

A Milwaukee No. 2 K plain milling machine, 
clearly visible in Fig. 1, is used both for the 
manufacture of equipment and for tests involv- 
ing relatively small cutters. The machine has 
twenty-four speeds from 15 to 1500 r.p.m., and 
thirty-two feeds from jin to 60in per minute, 
and is fitted with a 74 h.p. motor. Wattmeters 
have been fitted to determine the power output. 

The smaller machine tools include a No. 12 AX 
Pollard drilling machine with a speed range of 
1050 to 6050 r.p.m. A dc. motor is being 
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fitted to give an infinitely variable speed control. 
This machine is employed for most investiga- 
tions involving drills below jin diameter. 
At the present time tapping investigations are 
being carried out on a No. 3 Huller tapping 
machine fitted with an extra gearbox giving a 
speed range from 100 to 1120 r.p.m. On this 
machine the taps are leader-controlled by a 
pair of gears giving the appropriate threads per 
inch feed. The machine is fitted with a specially 
designed fixture described later. The drilling 
and tapping machines are visible in use in 
Fig. 1 

The grinding machines, which are grouped 
behind the drilling and tapping machines, are 
employed for the grinding of all tools and 
equipment, and comprise a 12in by 24in 
No. 305 Jones and Shipman universal tool 
and cutter grinder, equipped with a wide range 
of attachments; a No. 2 Herbert Hunt auto- 
matic drill point grinding machine covering 
the range jin to 2in diameter ; a Black Diamond 
drill point grinding machine for grinding drills 
below }in diameter, and a Stedall turning tool 
grinding machine for tools up to about l}in 
square shank. The wheels and cutting fluids 
in stock enable high-speed steels, stellites, 
sintered carbide and ceramic tools to be ground. 
The machines are also employed for investiga- 
tion of grinding fluids and wheels and the 
development of grinding techniques for special 
materials. 

One additional item of interest is a Herbert 
‘* Lubricar,” seen near the large doors in Fig. 1. 
This is used for efficient servicing of machines 
and a strict cleaning and lubricating rota is 
maintained. 

The tool-room is equipped with general- 
purpose machines, consisting of a Cromwell 
3}in precision lathe, which is occasionally used 
for small tool testing and finish turning research ; 
a 6in Hendey lathe; a No. 2 Edgwick plain 
milling machine; a 24in stroke Alba shaping 
machine ; a small surface grinding machine and 
a bench grinder ; a single-spindle B.S.A. drilling 
machine ; and a 6in by 20in B.S.A. multi-tool 
lathe, employed both for test-specimen manu- 
facture and tool testing. 


Spectra, EQUIPMENT 


The efficient and speedy investigation of 
machinability and its many related problems 
can be undertaken only with the use of special 
equipment, little of which is available com- 
mercially. Consequently, it wes necessary to 
design, build and develop many items, not for 
their intrinsic interest, but as a means to an 
end. It must be realised that no single instru- 
ment or technique will solve all the problems 
which arise, but each imparts some knowledge, 
the appraisal of which is the function of the 
research laboratory. 

A recording drill dynamometer! for measuring 
the torque and thrust acting on drills from 
about jin to gin diameter has been designed 
and built at the B.S.A. Group Machinability 
Research Laboratory, the electrical equipment 
being supplied by the B.S.A. Group Research 
Centre. The instrument has load ranges cover- 
ing 0 Ib-ft to 25 lb-ft torque and 0 lb to 2000 Ib 
thrust ; a general view is given in Fig. 3. These 
load ranges are infinitely variable by means of 
coarse mechanical and fine electrical adjust- 
ments. The apparatus is sufficiently sensitive 
to record the forces acting on a jin diameter 
drill under light conditions, and strong enough 
to withstand the forces generated by a jin 
diameter drill under very severe conditiors. 
This instrument is of assistance in the design 
of drills, investigations of the drilling properties 
of materials, the effect of cutting fluids in drill- 
ing operations, and, by means of suitable 
simple fixtures, it has been employed for shear 
and compression tests. 

It is considered that many drills employed 
for drilling deep holes, such as a j;in diameter 
drill with a 10in flute length machining a 
7}in deep oil-hole in a connecting-rod, break 
occasionally by fatigue and not necessarily 
by impact loading. The thrust on the relatively 
weak column of a long drill can cause it to bend 
slightly, and this whipping results in a repeated 
cycle of stress. Since such a speed as 1000 r.p.m. 
(49-3ft per minute for a jin diameter drill) 
will give 10® cycles in 16 hr 40 min, it is apparent 
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that a drill may be inherently weakened by 
fatigue to such an extent that a component of 
poor machinability, or a slightly extra force 
applied by an operator, will result in breakage 
which would not occur with a new tool. To 
investigate this property, a drill fatigue-testing 
machine was developed. The instrument 
consists essentially of a spindle rotating at 
2800 r.p.m., at one end of which is a small 
chuck to hold the point of the drill. The drill 
is held at the shank end by a second chuck 
mounted in a spherical seating ball race. This 
section of the apparatus is supported by a cord 
passing over a wheel and weights are applied 
to the other end. The drill thus rotates under 
a known constant upward load. When the 
drill breaks the weights fall, a micro-switch 
stops the motor and a revolution counter 
records the total number of cycles to failure. 
The use of such an apparatus combined with 
machining tests has been used to compare the 
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been designed and made which will position any 
drilled hole within 0-002in of the spindle axis. 
The floatin the tap chuck can compensate for 
this small amount. The apparatus consists 
of two parts. 

The base forms an auxiliary table and 
the positioning arm respectively. The base is 
fitted with two “‘ Camtog” clamps on adjust- 
able pedestals and has a deep groove to allow 
taps to go completely through the test com- 
ponents. The positioning arm is located in two 
vertical bearings fastened to the vertical 
column of the Huller tapping machine. This 
arm, which can move any distance vertically, 
is moved horizontally so that a vertical cone 
at its end is positioned in line with the spindle. 
The arm is lowered and this cone enters the 
mouth of the hole to be tapped. The component 
is then clamped and the arm removed. 

A grinding .device which enables standard 
specimens to be fed into the wheel under a 
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merits of various drill designs, materials and 
heat-treatment procedures, to obtain a high 
fatigue resistance associated with a good cutting 
efficiency. 

Accurate turning tool life data with a 
minimum of tests can be obtained only with 
accurately ground tools. To achieve a satisfac- 
tory contro] on tool shape the radius grinding 
fixture shown in Fig. 4 has been manufactured 
and developed in the Machinability Laboratory, 
based on a design by the Production Engineer- 
ing Research Association. The tool 1 is clamped 
on the slide 2, which can be moved in two 
directions at right angles by the screws 3 and 4. 
The slide is clamped at 5, and the assembly can 
be moved about the axis of a Brinell type 
microscope 6 by means of the handle 7. The 
entire set-up can be positioned about a vertical 
axis by means of the protractor 8 and clamp 9. 
The apparatus is mounted on the bed of the 
universal tool and cutter grinder so that the 
face of the grinding wheel is a vertical plane 
parallel to the axis of the microscope. The slide 
assembly is moved in an are against the stops 
10 and 11, thus generating the plan angle of 
the tool point. The microscope has a graticule 
marked in a series of concentric circles and the 
grinding action can be viewed through the 
device and the tool radius inspected and 
measured during the grinding operation. The 
clearance angle is automatically provided by 
the setting of the base. The tool can be com- 
pletely ground in two operations: first, the 
top face is ground, and then the clearance faces 
and the radius are ground, using this fixture. 

Machine tapping investigations must be 
carried out using a variety of sizes of com- 
ponent material and the centre of every hole 
must be in accurate alignment with the axis of 
the spindle. To avoid the time loss of accu- 
rately spacing drilled holes in components prior 
to tapping, a simple yet universal fixture has 


constant load has also been manufactured. This 
apparatus has been designed for the Stedall 
grinding machine, but can be applied to any 
grinding machine. Essentially it consists of an 
adjustable guide through which slides the 
specimen to be ground. This sample is usually 
din wide, fin thick and 2in to 3in long. The 
small face is forced on to the grinding wheel by 
@ plunger actuated by dead loads. In operation 
the time required to remove a known weight 
of material is determined and used to compare 
the efficiency of cutting fluid and grinding 
wheels. The finish of the component is also 
measured. 

Owing to the relatively recent inauguration 
of the B.S.A. Group Machinability Research 
Laboratory all the required equipment has not 
yet been provided. However, the following is a 
list of apparatus which is designed or in the 
course of manufacture :— 

A drill dynamometer to cover the forces 
produced by drills from jin diameter down 
to at least 0-030in diameter (i.e., a No. 68 
drill), which will supplement that! described 
previously. The main feature of this instru- 
ment is its simplicity, for there are only seven 
basic component parts, and it is expected 
to be the smallest drill dynamometer in use 
for drilling research, in any event in Great 
Britain. 

A dynamometer for measuring the com- 
ponents of force acting on the individual 
teeth of a milling cutter, or on a planing or 
shaping tool. 

A compound angle protractor for measuring 
solid angles. One of the uses of this instru- 
ment will be to measure the maximum rake 
aogle and the inclination of a turning tool 
in one setting without a calculation. 

A set of calibrating fixtures for the various 
dynamomoters built and under construction. 

A universal angle-plate dividing head for 
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precision marking and milling of instrument 
components. It has been designed so that 
components can be clamped to a face plate 
or accommodated in three or four-jaw chucks 
which form part of the auxiliary equipment 

A drill point measuring instrument which 
will measure web centrality, land width anq 
height, as well as the helix angle. 


The Machinability Laboratory not only builds 
equipment for machining research, but is also 
responsible for the production of apparatus for 
all the Laboratories situated at B.S.A. Tools 
Ltd. Apart from the manufacture of st wndard 
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physical and mechanical test specimens some 
of the major items have included a back-reflec- 
tion X-ray camera used in the Physics Depart- 
ment for the accurate determination of lattice 
parameters, grain size and preferred orientation ; 
a glancing angle camera with stand and 
oscillating table used in the Physics Department 
for the X-ray examination of surfaces and 
solid specimens, and a camera for micro- 
radiographic work* used in the Physics 
Department. 
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CremicaL Socrery’s Reszarcn Fonp.—The 
Research Fund of the Chemical Society provides 
grants for the assistance of research in all branches 
of chemistry. About £700 is available for this 
purpose annually, the income being derived from 
@ donation of the Worshipful Company of Gold- 
smiths, from the Perkin Memorial Fund, and 
from other sources. It is announced that applica- 
tions for grants will be considered in June next 
and should be submitted on the appropriate form 
not later than May 1, 1950. Applications from 
Fellows will receive prior consideration. Forms of 
application, together with the regulations govern- 
ing the award of grants, may be obtained from the 
General Secretary, The Chemical Society, Bur- 
lington House, Piccadilly, London, W.1. 
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Electrically Operated Walking Dragline 


N eloctrically operated 12 cubic yard capacity 

walking dragline built by the Marion Steam 
Shovel Company of America, was recently put 
into service at Scunthorpe by the United Steel 
Corporation, Ltd. This machine, stated to be 
the first of its kind to operate in this country, 
was supplied through the maker’s agents, John 
Blackwood Hodge and Co., Ltd., 11, Berkeley 
Street, London, W.1. Some photographs of the 
dragline, known as the “ Marion 7400,” are 
reproduced on this page. 

The dragline is fitted with a boom 175ft long 
and is designed to dump over a radius up to 
165ft and to heights up to 79ft 9in. With no 
overwind it can be operated to dig to depths 
of 100ft and has a bucket throw of between 
30ft and 45ft. In full working order and carry- 
ing some 100 tons of ballast, the machine weighs 
about 532 tons. 

The principle upon which the “ walking ” 
mechanism of these machines operate is now 
fairly widely known. Briefly, large ‘‘ shoes ” 
on each side are operated by arms through 
cranks set on the ends of a shaft extending 
beyond the sides of the upper frame. As the 
cranks are rotated the shoes first move down 
into contact with the ground to take the weight 
off the base. First, the leading edge of the base 
is moved slightly upwards and backwards to 
break the suction effect: between the ground and 
the base. Continued rotation of the cranks 
raises the machine and supports its weight as it 
moves forwards; then it is lowered slowly 
until the base again meets the ground to 
complete a “step.” At the conclusion of a 
walking movement the shoes are raised clear 
of the ground and the machine rests firmly on 
its base whilst the dragline operates over the 
selected area. 

On the machine supplied for Scunthorpe a 
new design of swivel connection to the shoes 

laces the cable and counterweight arrange- 
ment hitherto used to return the shoes to their 
normal setting when raised above the ground. 
The new connection consists of two sets of 
bearings which form a universal joint. It has 
been designed to overcome slipping when the 
machine is working on very soft ground or on a 
sloping surface. Under these conditions one 
shoe might make good contact whilst the other 
might sink in, slip or make contact with the sur- 
face of the ground later. Such operating con- 
ditions tend to make the body of the machine 

a pivot on the first shoe to make contact and 


impart excessive stresses to the walking 
mechanism. With the new arrangement each 
shoe is able to pivot about its normal 
centre line and at the 

same time tilt in aside- 

ways and a fore and 

aft direction when it 

meets uneven ground. 

A simple spring-loaded 

shaft and roller arrange- 

ment operating on a 

cam face built into the ‘ 
shoes return them to 
their normal settings 
when they are clear of 
the ground. 

The 3lft diameter 
fabricated base of the 
machine is _ heavily 
braced and on its top is 
mounted a heavy fab- 
ricated centre journal 
between which and an 
outer roller support 
track for the upper 
frame is set the rack 
for the main swinging 
gear. This roller sup- 
port track has a mean 
diameter of just over 
30ft and carries the 
upper frame on seventy- 
seven 10}in diameter 
rollers. All of the 
operating machinery 
for the dragline is 
mounted on the heavy 
fabricated upper frame 
which is some 50ft long, 
29ft wide and 33in 
deep. At the underside 
of its rear end the frame 
is fitted with sliding 
hooks which engage in 
# flange in the base and 
relieve the centre jour- 
nal of stresses when the 
machine is “ walking.” 
The machinery is enclosed in a rigid sheet steel 
housing on the upper frame and at the front 
corner of the housing is situated a large 
operator’s cabin, from which a clear view of all 
boom movements is obtained. 

Power for the motors of the main operating 
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machinery of the dragline is supplied through a 
550 h.p. a.c..motor which drives two 240V d.c. 
generators, all operation of the various units 
being effected through Ward-Leonard control. 
An impression of the arrangement of the main 
machinery can be obtained from one of the 
photographs reproduced. The hoist shaft and 
drag shafts are driven through reduction gearing 
by a 325 h.p. motor, and the drive to their cable 
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drums is transmitted through outside band 
clutches. The hoist shaft carries a 44in dia- 
meter drum and with a single line of jin or 
lfin cable the hoisting speeds are from 315ft 
to 420ft per minute. The drag shaft, which 
also carries the drive for the walking shaft, is 
fitted with a 48in diameter drum. This drag 
shaft drum is designed to take a single line of 
2in or 1fin diameter cable and it can exert a 
maximum pull of 124,000Ib or 99,000 lb. 
Both of the drum clutches are actuated by 
pneumatic cylinders which are controlled by 
electrical means from the operator’s cabin. 
Large band brakes on the drum shafts are 
also actuated electro-pneumatically. 

Synchronised control is fitted for the hoist 
and drag motions and consists of an arrange- 
ment whereby the two drums are engaged 
simultaneously, the drag cable paying out as the 
bucket is hoisted, and the hoist cable paying 
out as the bucket is dragged in. 

The machine is fitted with two swinging units, 
each consisting of a double reduction gear with 
a vertical transmission shaft driven by a 150 h.p. 
motor. These two units are designed to swing 
the machine at a speed of 2-15 r.p.m. A 15 h.p. 
motor-driven winch is fitted for boom-hoisting. 

As stated above, the main shaft of the walking 
gear is driven from the drag shaft, power being 
transmitted through spur reduction gearing 
and a heavy piston-operated dog clutch. The 
cranks of the walking mechanism are carried on 
18in diameter extensions of the shaft, and all 
of the bushed bearings of this mechanism are 
well protected against the ingress of dirt and 
dust, and are equipped for grease gun lubrica- 
tion. Each shoe is 6ft wide by 36ft 6in long, 
and the equipment is designed to give a walking 
step 6ft 2in long, at a rate of about two steps 
per minute. 
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Leipzig Technical Fair 


No. I 


HE Leipzig Technical Fair, which opened on 
Sunday, March 5th, and closed on Sunday, 
March 12th, had this year the special interest 
that it was the first Fair to be held since the 
forming of the German Democratic Republic. 
That fact was referred to by the President and 
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General machinery 
Lifting appliances 
Building appliances 
Transport 
Russian exhibit 
Textile and woodworking machinery 
Electrical machinery 
VIII Machine tools 
IX Optical and fine machinery 
X Foreign collective exhibits 


FiG. 1—ARRANGEMENT OF HALLS AT THE 
TECHNICAL FAIR 





Vice-President, who visited Leipzig in connection 
with the opening ceremonies. Both also made 
reference to the high importance of quality in 
machinery and other exhibits, a subject which 
had received particular attention in a recent 
“* Quality Exhibition ” held in Berlin. 

The number of exhibitors at this year’s Fair 
was larger than in any year since the end of the 
war. The area available for exhibits at this 
year’s Fuir was some five times larger than that 
utilised in 1946 and more than one-fifth larger 


FIG. 2—MACHINE 


than last year. These comparisons are clearly 
revealed in the accompanying table. It indi- 
cates that, despite all difficulties with rebuilding 
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Fair a good deal of new work has clearly been 
done in the rebuilding of bombed-out buildings 
and the provision of new open-air exhibition 
space. There are now ten halls, the posi. 
tions and arrangement of which are out. 
lined in the accompanying sketch. Tho main 
changes consist of the alteration and redecora. 
tion of Hall V, known before the war as Hall [Xx 
and always associated with machine too] 
exhibits, to meet the requirements of the 


FIG. 3—AUTOMATIC TURRET LATHE—-WMW 


and consequent upon the division between the 
West and East Zones of Germany, the Fair is 
approaching its pre-war size. A reconstruction 


Russian exhibit. That exhibit was of interest 
as being the largest of its kind yet shown out. 
side Russia. We shall refer to it in a later 
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March, | March, 
1948 1949 


March, 
1947 } 








Area of Fair in ‘square metres 
Number of exhibitors 
People’s factory exhibite in 


quare metres... 
Number of halls in Technical Fair ¥-) owe 





57,688 
5,049 
5,342 

‘ 


86,137 
6,496 
16,239 
8 


102,000 
6,500 
33,000 
9 








scheme for the Technical Fair is now under con- 
sideration. If and when completed, it is 
intended to secure for Leipzig its former place 
as the Trade Fair City of Germany. 

During the twelve months since the 1949 
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article. Machine tools were accommodated in 
Hall VIII. The original Hall XXI (now Hall X), 
with its M.A.N. design of outside girders, which 
was damaged by air attack, has been removed 
to the other side of the site, and rebuilt on a 
smaller scale. This year it was used to house 
the Foreign Collective exhibit, which included 
contributions from Czechoslovakia, Poland, 
Bulgaria, Rumania, Finland and Austria. 
Many of these countries showed small exhibits 
of machinery. 


MacutinE Toot ExuHIsits 

Again the principal engineering exhibit was 
in the machine tool section. Accompanying 
engravings show its general arrangement. The 
production policy of the various organisations 
showing products and the sale prices are decided 
upon and regulated by the Wirtschafts Minis- 
terium Haupt-abteilung Maschinen und Elek- 
trotechnik, while the co-ordination of import 
and export trade in the Eastern Zone of Ger- 
many is in the hands of the Deutsche Handels 
Zentrale, Berlin. 

Pride of place was taken by a group of some 
ninety machine tools, occupying the centre of 
the hall, and representing the united pro- 
ducts of the Vereinigung Volkseigener 
Betreibe, Werkzeugmaschinen und Werkzeuge 
(W.M.W.), of Siegmar-Schénau, 2, Hofer 
Strasse, 9. This undertaking is the head 
organisation of a group of nationalised works, 
all of which are V.E.B. or people’s factories. 
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That fully 30 per cent of these machines were 
either new machines or redesigned speaks well 
for the group, of whose works all but three were 
destroyed or dismantled during the war, and 
had to be rebuilt_or re-equipped. We learnt 
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also that many new designs are now being 
prepared for exhibition at next year’s Leipzig 
Fair. This year large machine tools were more 
plentiful. 

A group of planing and grinding machines 
was exhibited by the W.M.W. Maschinenfabrik 
Aschersleben, formerly Billeter und Klunz, 
while slotting machines, mechanically and 
hydraulically operated, were shown by the 
W.M.W. Maschinenfabrik Meuselwitz, formerly 
Heymer und Pilz. The W.M.W. Werkzeug- 
maschinenfabrik Coswig displayed examples of 
horizontal broaching machines. 

There was & representative number of 
W.M.W. Wanderer milling machines embracing 
all kinds, many of which appeared in redesigned 
forms. Gear cutting machines of many kinds 
were on view and, among others, we noted a 
small machine for making reamers, either 
parallel or conical, in one operation, in which 
the workpiece and the cutter both rotate 
simultaneously. 

Drilling machines were again represented by 
examples of the production of the W.M.W. 
Hille Feinmaschinenbau, Dresden. This firm 
showed single and multiple drilling machines. 
We have chosen for illustration in Fig. 4 a 
large radial drill of new design, shown by 
W.M.W. Its robust construction is made 
apparent in the engraving, and the convenient 
arrangement of controls should be noticed. It 
has an automatic clamping device and the 
gearbox is housed in a rectangular casing on the 
slide. A range of honing machines, designed 
by W.M.W. Honmaschinenbau, of Naumburg 
Saale, included very small and very large 
machines for diesel engine cylinder liners. 
Folding and bending presses were exhibited by 
W.M.W. Pressen und Scherenbau, formerly 
R. Sonntag G.m.b.H. Among the lathes we 
noted a large W.M.W. roll turning lathe and 
several examples of W.M.W. Werkzeug - 
maschinenfabrik Magdeburg lathes. 

We illustrate in Fig. 3 the new Magdeburg 
automatic turret lathe. The particular con- 
structive characteristic of this lathe is the newly 
developed determining control mechanism. 
This makes it possible to preset not only 
the tools and stops for each workpiece, but 
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also the corresponding spindle speeds and 
feeds. 

By this arrangement it is claimed that not 
only can full use of the machine be achieved 
with considerable saving in time losses, but 

also the lathe can be 


worked with good 
results by unskilled 
labour. 

Along with the 
determining _ control 
mechanism already 


mentioned there is a pre-selective mechanism 
and these two'fcontrols together make it 
possible during ‘one machining operation, to 
vary the speeds and: feeds for the next 
operation, should this be necessary. The speed 
controls are hydraulically operated and auto- 
matic coupling gears and braking gear are 
provided. 

Another new machine by W.M.W. is the 
centreless grinder for ball bearing casings, 
illustrated in Fig. 5. The grinding wheel 
spindle head is cast in one piece with the 
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designed for a grinding accuracy of +0-001mm 
under production conditions. The spindle of 
the grinding wheel runs in lapped bearings 
with adjustable bronze bearing shells. Pressure 
lubrication is provided. An automatic stop 
operates should lubrication fail. The adjust- 
ment of the feed wheel is operated by a screw 
with a setting knob, and by this arrangement 
it is claimed that the feed can be controlled 
down to about 0:000lmm. The table for the 
work to be ground is suitable for diameters from 
2mm to 70mm. These new centreless grinders 





FIG. 5—CENTRELESS GRINDING MACHINE FOR BALL BEARING CAGES—-WMW 


strongly ribbed bed. The machine has been 
are supplied for straight or parallel grinding, 
tapered work and profile or plunge grinding. 

Among the other machines shown in opera- 
tion were vertical and horizontal boring 
mills. The W.M.W. also exhibited some 
examples of its wire weaving machines and 
expanded metal presses. A new design of 
W.M.W. Karger turning and screwcutting 
lathe with a drop-worm attachment of neat 
design and a W.M.W. multi-tool automatic 
lathe were also shown. 


(T'o be continued) 


Institution of Mechanical Engineers 
ANNUAL REPORT OF THE COUNCIL FOR 1949* 


MEMBERSHIP 
HE numbers on the register at December 31, 
1949, were:—Honorary members, 27; 
members, 4661; associate members, 13,704; 
companions, 32; Associates, 979; graduates, 


PROPOSED CONFERENCE ON HEAT TRANSMISSION 
AND HEAT TRANSMISSION APPARATUS 
The Council have had under consideration a 
proposal to hold a conference on heat trans- 
mission and heat transmission apparatus in 


























arene Membership 
Hon. M. M. A.M. | Cc | A G. | Ss. | Totals 
Totals at December, 31, 1948 29 4,596 12,970 33 | 962 8,008 | 4,459 — 31,057 
Elected 2 | 652 379 1 72 1,332 | 1218 | — as 
Reinstated... a 1 2 — = 2 1 —_ —_ 
Transferred oe 134 625 1 10 638 + -- _ 
Total additions during 1949 2 187 1,006 2 82 1,972 1,219 + 4,470 — 
Deceased 4 106 93 2 8 14 6 — -- 
Resigned ... ... a 12 33 1 21 54 122 — —_ 
Erased a, ene — 4 13 =~ 9 30 57 —_— _ 
Elections voided — —— — —- 1l 3 29 — es 
Transferred ‘ — —- 133 a 16 608 651 _ os 
Lapsed as a = = 39 129 ee ag 
Total deductions during 1949 + 122 272 3 65 748 994 — 2,208 as 
Net alterations during 1949...) —2 +65 +734 -1 +17 +1,224 +225 _— + 2,262 
Totals at December 31, 1949 27 4,661 13,704 32 979 9,232 4,684 — 33,319 
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students, 4684; making a total of 





* Extracts. 





1950. In developing the scheme it became 
apparent that the importance and extent of the 
contributions it would be desirable to obtain 
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from the Americas were such as to make it 
necessary to work in increasing closeness with 
the American Society of Mechanical Engineers. 
After the Society had explored the position 
with potential authors it was found that the 
work could not be done properly were the 
original date adhered to. Accordingly it has 
been decided to postpone the conference to 
1961. 


JAMES CLAYTON FunD . 


The bequest under the will of the late Mr. 
James Clayton provides for the annual award 
of a prize, a lecture or lectures, and of fellow- 
ships bearing his name. The following particu- 
lars relate to the administration of the fund 
during the year. 

Award of the 1948 James Clayton Prize.—The 
will provides that one-quarter of the annual 
income shall be awarded as.a prize to a member, 
associate member, graduate or student who, in 
the opinion of the Council, has contributed 
most in the year to modern mechanical engi- 
neering science by way of research, invention or 
experimental work ; or by a treatise or paper 
on @ modern mechanical engineering subject ; 
or by originality in design; or by service to 
mechanical engineering. 

The Council considered that the most out- 
standing contributions to mechanical engineer- 
ing science within the terms of the trust were 
those of Mr. Karl Baumann, M.I.Mech.E., to 
the advancement of mechanical engineering 
science by way of invention, design and investi- 
gation, communicated in part in his Hawksley 
Lecture to the Institution in November, 1948. 
The Council accordingly decided that the 
amount available for the prize, £1350, be 
awarded to him. The prize was presented to 
Mr. Baumann at the general meeting on 
February 18th and was accompanied by a 
certificate bearing the seal of the Institution. 

James Clayton Lecture—A James Clayton 
Lecture was delivered by Dr. E. G. Bailey, 
Hon. M.I.Mech.E. 

Award of the 1949 Clayton Fellowships.—A 
number of applications were received in 
response to notices in the Journal of the Clayton 
Fellowships and of a scholarship under the 
terms of the Clayton and Manville bequests, 
and as a result of interviews of selected candi- 
dates by the Committee, the following awards 
for post-graduate training or research were 
made. They amount in total value for the 
academic year 1949-50 to more than £2000. 





Clayton Fellowships.—Frank Ellis, B.Sc. 
(Eng.) (Lond.). 
Clayton Grant.—R. D. Richardson, B.Sc. 


(Eng.), (Lond.), G.I.Mech.E. 

Manville Scholarship, Supplemented by a 
Clayton Grant.—Brian Mills, B.Sc. (Eng.), 
(B’ham), G.I.Mech.E. 

Renewal for a Second Year of Clayton Fellow- 
ships.—A. J. Barnard, B.Sc. (Eng.) (Lond.), 
G.I.Mech.E.; J. W. Fitchie, B.Sc. (Eng.) 
(Lond.), G.I.Mech.E. 


JaMES Watt INTERNATIONAL MEDAL 


The 1949 James Watt International Medal 
was awarded to Dr. Fredrik Ljungstrém, of 
Sweden, for his contributions to the develop- 
ment of mechanical engineering, the most 
notable of which are the air preheater which 
bears his name, and the steam turbine developed 
jointly with his brother, the late Birger 
Ljungstrém. The presentation took place at a 
meeting at the Institution in April, after which 
the recipient delivered a lecture. 


JOINT OVERSEAS GROUPS 


The Council has been collaborating for some 
time with the Councils of the Institution of 
Civil Engineers and the Institution of Electrical 
Engineers on the question of providing facilities 
for members in certain territories overseas of 
the three Institutions to meet together for the 
purposes of holding meetings at which papers 
of mutual engineering interest are presented and 
discussed, to arrange visits to works, &c.; and 
regulations governing these Joint Overseas 
Groups have now been approved. 

The first joint group has been formed in 
Abadan and a programme of meetings and 
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visits has been arranged. 
in process of formation. 
It is not intended that Joint Overseas Groups 
shall be established in a Dominion where a 
“‘ recognised ” national engineering body exists, 
but they are intended to meet the needs of 
members resident in those areas where there is 
no organisation already established or where 
sufficient membership of any one of the three 
Institutions would justify a separate unit. 


Other groups are 


Girts TO THE INSTITUTION 


The Council records its thanks to members 
and others who have made gifts of books and 
other items during the year 1949; details of 
some of these items are quoted below :— 

Portrait in oils of Joseph Bramah (1749- 
1814). This, the only known portrait of 
Bramah, the inventor of the hydraulic press, 
was presented by Messrs. J. L. Daniels and 
F. H. Towler, members, and was unveiled at a 
meeting of the Hydraulics Group, held at the 
Institution on December 9, 1949. The portrait 
was also lent to exhibitions held at Stain- 
borough, near Barnsley, and London, respec- 
tively, to commemorate the bicentennial year 
of the birth of Bramah. 

Balance sheets of the Clay Cross Colliery, 
dated December 31, 1839, to December 31, 
1841, signed by George and Robert Stephenson ; 
from the directors of the London Midland and 
Scottish Railway Company. 

Centenary Medal, 1847-1947, in bronze, of 
the Association des Ingénieurs sortis de l’Ecole 
de Liége ; from the Association. 


PoRTRAIT OF THE First PRESIDENT 


The Council has been fortunate in acquiring 
the fine original full-length portrait in oils of 
George Stephenson, painted by John Lucas in 
1847 for Edward L. Betts, at the same time as 
that of Stephenson standing on Chat Moss was 
executed for his son Robert. The figure is 
identical in both portraits, but the backgrounds 
are different. The portrait, which is 8ft in 
height, now adorns the wall of the Lecture 
Theatre of the Institution. 


INVENTIONS AND RESEARCH 


Pipe Flanges Research Committee.—The antici- 
pated completion of the third report has been 
delayed pending progress in calculations now 
being made in connection with the revision of 
the B.S. Standard Flanges for Steam Pipes. 
Completion of the report is expected during 
1950. 

Researches in University Laboratories.—No 
grants to private research workers were made 
during the year from Institution funds, but two 
Clayton Fellowships were awarded, also one 
Manville Scholarship supplemented by a grant 
in aid from the Clayton Fund. The subjects of 
research were as follows :— 

Birmingham University (Clayton Fellow- 
ship). The flow of gas through poppet-type 
exhaust valves and ports at subsonic and sonic 
velocities with particular reference to shock 
losses encountered on the downstream side. 

Imperial College of Science (Clayton Fellow- 
ship). Theoretical and experimental investiga- 
tion of hot and cold rolling, including the use of 
photo-elastic methods to determine the stresses 
involved in deformation during the rolling 
process. Determination of temperatures reached 
in cold rolling. 

Cambridge University (Manville Scholarship). 
Practical research training leading to investiga- 
tions on the control of the boundary layer by 
suction through slots on a porous surface. 

Reports of progress were received from 
workers in respect of grants made in previous 
years, as follows :— 

(a) Cambridge, Engineering Laboratory 
Further work has been done on the develop- 
ment of a photo-elastic apparatus for determin- 
ing the dynamic stresses in gear teeth. A 
power-circulation system has been designed to 
replace the ordinary hand-brake arrangement 
which had previously been used to measure the 
power transmitted by the model gears and which 
should make the measurement of tooth loads 
more reliable. 

(b) Imperial College of Science, Department of 
Chemical Engineering.—In the compilation of 
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thermal data for mixed gases the first object has 
been the determination of the latent heat of 
vaporisation of binary mixtures and a closed 
apparatus for pressures up to 200 atmospheres 
has been constructed. It was found tht large 
errors were caused through impurities in the 
gases. The latent heat of commercially pure 
ethylene has been closely determined. 

(c) Imperial College of Science, City ang 
Guilds’ College.—An investigation his been 
made into the functions of the spiral case in g 
hydraulic turbine in imparting the roquireq 
swirl component to the water and guiding it to 
the runner. It has been confirmed thi, wit), 
uniform inlet distribution, the primary flow jg 
one of constant angular momentum, and that the 
effect of secondary flow is to displace the axis of 
the vortex from that of the case. Methods of 
allowing for this and for any penstock effects 
are indicated. 

Some experimental work has been carried out 
on the behaviour of the rotor of a helicopter in 
horizontal flight; the velocity disturbance 
around the rotor, the flapping of the blades and 
the forces on them. The work was delayed by 
breakage of the apparatus, but will be continued, 

(d) Leeds University.—The investigation of the 
curvature correction for helical torsion springs 
from round wire has confirmed the validity of 
the theoretically derived correction, but indi. 
cates the existence of a residual tensile stress in 
springs from plain carbon steel which does not 
seem to be removed by normal low-temperature 
heat-treatment. An attempt is being made to 
deduce a theoretical curvature correction for 
the deflection of springs. An investigation of 
the optimum heat-treatment conditions for 
plain carbon spring steel is almost complete. 
An investigation into the effect of shot-peening 
is progressing and has arrived at the stage 
where an S.N. diagram for the shot-peened and 
un-shot-peened single plates of silico-manganese 
spring steel, with a mean stress of 35 tons per 
square inch, is practically complete. 

(e) London, King’s College.—The basic units 
of the small-scale differential analyser are 
nearly completed and the assembly of the 
machine is progressing. Work is proceeding on 
the construction of connecting gearboxes, 
adding units and various ancillary devices. It 
is expected that the integrators and torque 
amplifiers will be run under test in the near 
future. 

(f) Manchester College of Technology.—Pro- 
gress has been made with the research into taps 
and tapping and accurate threads have been 
obtained by applying an axial load to the tap. 
It has been found that the load varies with the 
size of tap and not with the hardness of the 
material. It is intended to do further research 
relating size of hole to torque value ; effect of 
taper of tap on torque value; effect of lubri- 
cant ; size and shape of flute. 

The fatigue properties of metals, with refer- 
ence to stress concentration, are being investi- 
gated by photo-elastic and other methods and 
several machines for the work have been 
installed or adapted. These have been used to 
determine the limited life of components and to 
show the plastic flow which allows of redistri- 
bution of stress. Experimental work on flame 
cut specimens has been carried out. 

(g) Royal Anthropological Institute.—Con- 
siderable work has been carried out, and 
specimens of copper from an excavation in 
Persia have been examined. Tool technology 
and some problems concerning the earliest 
metal spinning have been investigated. A 
report on prehistoric iron has been received. 


BENEVOLENT FunD 


The Council draws attention to the work of 
the Benevolent Fund and does so with the con- 
fident hope that members will continue their 
generous support of this worthy cause. Members 
who are not already subscribers to the Fund are 
asked to join and in that way help the Com- 
mittee of + in the work it under- 
takes for the Fund during the year. During 1949 
@ sum amounting to £6280 was granted to 
seventy-two cases. As the Institution bears 
the cost of administering the Fund, practically 
the whole of each subscription received is 
applied to the making of allowances and grants. 
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In connection with the latter the Committee 
of Management has been able to assist with 
the education of the children of deceased 
members. 

MopEL CONDITIONS OF CONTRACT 


The attention of members is drawn to the 
availability for purchase of the revised Model 
General Conditions of Contract (A), Home 
Contracts—with Erection, suitable for the 
mechanical and electrical engineering industries, 
the publication of which has been authorised 
by the Council and by the Council of the 
Institution of Electrical Engineers. Copies are 
on sale at a cost of 5s. each, post free, and may 
be obtained from the Secretary of either 
Institution. 

‘est CHARTS FOR MACHINE TOOLS 

Parts III and IV of the Test Charts for 
Machine Tools, prepared by the Joint Standing 
Committee on Research of the Institution of 
Mechanical Engineers and the Institution of 
Production Engineers, are now available for 
purchase at 5s. 6d. each per copy. The former 
deals with the tests for tool room lathes 
(highest accuracy), centre, relieving and facing 
lathes, universal tool and cutter grinders, 
planing machines (both double-standard and 
open-side), slotting and shaping machines. 
Part IV comprises tests for vertical drilling 
machines (box and pillar type), horizontal 
boring machines, gear shapers, spur, helical 
and worm gear-hobbing machines, thread 
milling machines, open-fronted and double- 
standard power presses and punching machines, 
plate shearing machines and guillotines. 

Copies of Part I of the charts and of the 
booklet “‘ Accuracy in Machine Tools and How 
to Maintain it,” are still available for purchase 
at 5s. 6d. and 3s. 6d., post free, respectively. 
Part II of the charts is out of print. 


HIsTORY OF THE INSTITUTION 


Copies of this volume, comprising 299 pages 
and fifty-six plates, and dealing with the 
history of the Institution from its formation in 
1847 to the centenary, are still available. This 
is the third impression of the book. 


_—— 


Railway Electrification in 
Great Britain* 
By ©. M. COCK 


No. I 

ELECTRIC traction made its first appearance 
in this country on August 3, 1883, when the 
first quarter of a mile of Magnus Volk’s electric 
railway at Brighton was opened to public traffic. 
On September 28th of that year electric traction 
was introduced between Portrush and Giant’s 
Causeway in Northern Ireland, the power being 
supplied from a waterfall—the first example of 
hydro-electric power to be used for traction. 
At a meeting of the shareholders in November, 
1949, it was decided to close down the Portrush 
and Giant’s Causeway railway. Another electric 
railway about 1 mile in length was installed on a 
private estate at Carstairs, Scotland, in 1888-9. 

But with the exception of the Liverpool 
Overhead Railway which operated electrically, 
in 1894, and the Waterloo and City tube railway, 
opened in 1898, the railway companies of that 
period did not take kindly to electric traction, 
and it was not until the early part of the new 
century that serious development started. The 
progress from that time is shown in Table I. 
British Railways now operate 4523 electric 
coaches and five electric locomotives over elec- 
trified lines totalling 921 route miles, equivalent 
to 2334 single-track miles including sidings. 


Tse Cuorce or System 


In the early days of electric traction, although 
the overhead trolley system had been estab- 
lished for tramways, the conductor rail system 
was generally favoured by railways. With 
tramways the advantage of the overhead con- 
tact line in city streets was obvious. With 
tailways the choice was probably influenced to 


_* Abstracts. I.E.E. Convention on Electric Railway 
Traction. March 20-23, 1950. 
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some extent by the precedent created by the 
electrification of underground railways, where 
the installation of conductor rails permitted a 
smaller diameter and less costly tunnel. There 
was, however, considerable difference of opinion 
on the railways with regard to voltages and 
systems generally, as will be seen from Table I. 

During the first two decades of the present 
century each railway company was proceeding 
with electrification independently and intro- 
ducing different systems at different voltages. 
But in March, 1920, the Minister of Transport 
appointed the Electrification of Railways 
Advisory Committee, with Sir Alexander 
Kennedy as Chairman, to consider and advise, 
inter alia, ‘‘ whether any regulation should be 
made for the purpose of ensuring that the future 
electrification of railways in this country is 
carried out to the best advantage in regard to 
interchange of electric locomotives and rolling 
stock, uniformity of equipment and/or other 
matters.” 

For future electrification the Committee 
recommended a standard voltage of 1500V d.c. 
at the substation busbars and the adoption of 
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“ In view of the progress which is being made 
towards widespread availability of high-tension 
electrical energy, to examine into the economic 
and other aspects of the electrification of the 
railway systems in Great Britain, with particular 
reference to main line working, and to report 
their conclusions.” 

The Committee were not asked to make any 
definite recommendations, but they came to 
certain conclusions of national and economical 
importance. By a comprehensive programme 
of electrification comprising all the non-elec- 
trified lines, less such branch lines as detailed 
examination may show to be more economically 
operated by other means, there would be a 
return of 7 per cent on an investment of new 
capital amounting to £261,000,000. It was 
estimated that, in addition, the increased 
revenue from intensified suburban and inter- 
urban traffic would yield 13 per cent on the 
additional capital expenditure involved. 

The London Plan Working Party Report in 
October, 1948, accepted electrification as 
synonymous with improvements in the railway 
traffic of London, and recommended that 


TaBLe I.—Electrified Lines in Great Britain and Northern Ireland (L.T.E. Lines Excluded) 








Year Electrification System 

gee ...| Volk’s Electric Railway, Brighton ...| 140V d.c., 3rd-rail, top contact 

1883 (to be closed) ...| Portrush Railway, Northern Ireland ...| 550V d.c., overhead (originally 3rd-rail) 
1893-1905 . sas ...| Liverpool Overhead Railway ...| 550V d.c., 3rd-rail, top contact 

1894 , ses ee ee eee eee] Manx Electric Railway... ...... ...| 550V d.c., overhead 

1898 ws wee cee eee eee] Waterloo and City Railway (S.R.)  ...| 660V d.c., 3rd-rail, top contact 
19031... cesses cee eee | Mersey Railway (L.M.R.) ..- ... .| 650V d.c., 3rd and 4th-rails, top contact 
1904, 1938 ...| Tyneside lines (N.E.R.)... ... ... ...| 630V d.c., 3rd-rail, top contact 

1904— .| Live 1-Southport line (L.M.R.) .| 630V d.c., 3rd-rail, top contact 


1 kiddies 
1905, 1908, 1932 ... 
LS eee 


:..| Bow-Upminster line (L.M.R.) ...... 
Paddington-Westbourne Park (W.R.)...| 630V d.c., 3rd and 4th-rails, top contact 


630V d.c., 3rd and 4th-rails, top contact 


1908 ... ... ... «.. «. «.-| Lancaster-Heysham line (L.M.R.) .| 6-6kV, 25 c/s, si -phase overhead 
1909 onwards ... ...| Southern Region surface lines ... ...| 660V d.c., 3rd-rail, top contact 
1910-11 Pe ...| Grimsby-Immingham tramway (E.R.)...| 500V d.c., overhead 
I Picotin ieee) ven ioe .| Manchester-B line (L.M.R.) ...| 1200V d.c., 3rd-rail, side contact 
1914-22,1927 ...... ... ...| Euston-Watford line (L.M.R.) ...| 630V d.c., 3rd and 4th-rails, top contact 
— i cree abandoned in} Newport-Shildon line (N.E.R.) .| 1500V d.c., overhead 

1935) 
1931 sue ...| Manchester-Altrincham line (L.M.R.)...| 1500V d.c., overhead 
1935... ...| Glasgow rk Railway ..._ ...| 575V d.c., 3rd-rail, top contact 
1938 as ...| Wirral line (L.M.R.) sss cee eee eee} 650V d.c., 3rd-rail, top contact 
1949 ddl Teaeien! Geiss .| Live 1 Street-Shenfield line (E.R.)| 1500V d.c., overhead 
Under construction 


...| Manchester-Sheffield-Wath line (E.R.) 


1500V d.c., overhead 











750V in those cases where advantage would 
arise from the use of the lower voltage. Higher 
voltages were to be permitted subject to limit 
of a multiple of the standard voltage should this 
prove advantageous. Both overhead and rail 
conductor collection were to be permitted. 

In November, 1927, another Committee, the 
Railway Electrification Committee (1927) with 
Sir John Pringle as Chairman, was appointed 
by the Minister of rt to review the 
recommendations made by the Kennedy Com- 
mittee, and to report what modifications, if any, 
should be made in those recommendations, 
having regard to the developments since that 
date. 

Generally, the Pringle Committee endorsed 
the recommendations of the Kennedy Com- 
mittee, and as a result the Minister of Transport 
introduced the Railway (Standardisation of 
Electrification) Order, 1932. So, following this 
and with the exception of the Wirral line and the 
extensions on the Southern Railway, which the 
Order permitted with the existing 660V con- 
ductor rail system, new electrification work has 
been planned and carried out on the 1500V 
overhead system. 

After nationalisation of the railways in 1948 
the British Transport Commission appointed a 
Committee of Officers of the Railway Executive 
and the London Transport Executive to review 
the Pringle Report. Their recommendations 
are awaited. 


THE Poxicy REGARDING ELECTRIFICATION 


The above reports concern the standardisation 
of electric traction equipment and not policy as 
related to the economics or desirability of elec- 
trification on a large scale. Detailed considera- 
tion was not given to the whole subject of 
electrification of railways pending the Report 
of the (Weir) Committee on Main Line Railway 
Electrification, 1931. 

The Weir Committee was appointed in 

tember, 1929, with the following terms of 
ce :— 





priority should be given to a large programme 
of electrification of London suburban and inter- 
urban lines. 

No announcement has yet been made by the 
British Transport Commission on policy with 
regard to major general schemes of electri- 
fication. 


PowER SUPPLY 


Early Systems.—Direct current has generally 
been adopted for electrification of British 
Railways. The exceptions are the electrifica- 
tion of 112 track miles in the London area of 
the former London, Brighton and South Coast 
Company, starting from 1909, and 19-5 track 
miles between Lancaster-Morecambe-Heysham 
on the former Midland Railway in 1908; the 
system adopted for these works being 6600V 
a.c., single-phase, 25 c/s. 

Following amalgamation in 1923 of the 
Brighton Company with the Southern Railway 
Company, @ decision was made in 1925 to adopt 
d.c. electrification for the Southern Railway, and 
in 1929 the a.e. system was finally abandoned. 
The Lancaster-Morecambe-Heysham electrifi- 
cation was experimental; it has now reached 
the end of its useful life and the future method 
of traction is under investigation. 

The early d.c. traction systems were supplied 
from special generating stations at a low 
voltage exclusively for traction purposes ; 
industrial and domestic supplies were generated 
at about 440V d.c. at other power stations. 
With the development of the a.c. system of 
generation and distribution the special d.c. 
generating station for electric railways was 
gradually superseded by rotary converter sub- 
stations, but even so generation was at low 
frequency in railway power stations as it was 
not then practicable to construct rotary con- 
verters to operate under traction conditions at 
the normal industrial frequency. In the course 
of time improvements in the design of rotary 
converters overcame these difficulties. 

Parliamentary Control of Generation.—With 





360 








the passing of the Electricity (Supply) Act, 
1919, the consent of the Electricity Commis- 
sioners was (by Section 11) required for the 
construction of a new generating station or the 
extension of an existing one. 

When the Act was passed the object of this 
section was to ensure that the Electricity Com- 
missioners, in formulating their schemes, would 
not be embarrassed or hindered by the estab- 
lishment of new, or the extension of existing, 
generating stations without their consent. 
Section 11 contains a proviso that in the case of 
a railway company requiring a supply for 
traction the Electricity Commissioners’ consent 
was not to be refused unless they were satisfied 
that an electricity undertaker would afford a 
supply adequate in quantity and regularity to 
meet the present and prospective demand of the 
railway company, at a cost not greater than the 
railway company would have incurred to 
generate and supply themselves. In 1922 the 
South Eastern and Chatham Construction Com- 
pany applied for consent, under Section 11, to 
erect a generating station at Angerstein Wharf 
for the purpose of supplying power for the sub- 
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including London Transport) are Stonebridge 
Park in the London Midland Region, com- 
missioned in 1916 to generate 25 c/s, three-phase 
a.c. at 11kV, and Durnsford Road in the 
Southern Region, commissioned in 1915 to 
generate 25 c/s, three-phase a.c. at 11kV. The 
former was reconditioned with 38MW installed 
capacity for 50 c/s generation in 1941-44 and 
is now running interconnected with the national 
grid by means of two 10MVA transformers 
commissioned in 1947. Durnsford Road has an 
installed capacity of 60MW and is still operated 
at 25 c/s; it is planned to replace this station by 
a new 50 c/s station to be constructed by the 
British Electricity Authority, and concurrently 
to replace the obsolete 25 c/s traction distri- 
bution system in the London area of the 
Southern Region. 
TRANSMISSION SYSTEMS 

Transmission systems are changing over to 
50 c/s as the older rotary converter plant is 
being replaced by rectifiers. The new systems 
are designed to supply in addition to traction 
the demands for signalling and other ancillary 
purposes 
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suitably sectioned. by means of circuit breakers 
for isolation purposes. 

The experience of lead-sheathed wire 
armoured cables supported on hooks installed 
along the railway track has not been satis. 
factory. There have been failures of the lead 
sheath, arising from flexure at the pvints of 
support due to cyclic expansion and contraction 
of the cable under the influence of sun tempera. 
tures. Continuous support in wood or concrete 
troughing is preferable, although more expen. 
sive, and of these alternatives concrete trough- 
ing with lids at ground level gives the best 
results; there is a risk of fire witl: wood 
troughing. The use of alloy-lead sheathing and 
possibly wire armouring is considered dvsirable 
to prevent failure from vibration. Aluminium 
sheathing is now available and should be 
considered. 


SUBSTATIONS 
Perhaps the most striking change in recent 
years—made possible by the use of rectifiers, 
improved switchgear and supervisory contro]— 
is in the arrangement of and the equipment pro. 


























































































































500kW) supplying the Grimsby- 


Railway which it was then proposed to electrify. 
The application was, however, refused and the 
supply was taken from the London Electric 
Supply Corporation. No railway-owned gener- 
ating stations have since been constructed for 
traction supplies. 

By the Electricity Act, 1947, the electricity 
supply industry came under public ownership, 
and Section 49 of that Act imposes the duty on 
the Central Authority (as distinct from the area 
Boards) established by the Act, to provide elec- 
tricity to meet the requirements for haulage or 
traction of railway undertakers. The terms and 
conditions on which electricity is supplied shall 
be determined in accordance with regulations 
made by the Minister of Fuel and Power and the 
Minister of Transport jointly. No regulations 
have yet been made. 

The two surviving important generating 
stations constructed by the railways (not 


There are in addition 4 Western Region substations (total me 
and maintained by L.T.E. staff, and negotiations for transfer of which to L.T 
ingham tramway (and other services). 














in hand ; also 


tween the source of supply of electrical energy 
and the traction substations were generally 
designed for a comparatively low voltage 
(11kV) with solid type paper-insulated cables 
carried on hooks supported by concrete posts 
and with switchgear of empirical ratings. Over- 
head transmission has also been used, but not 
extensively. 

Experience and research have produced much 
more economical and reliable systems on the 
ring-main principle working at a higher voltage, 
usually 33kV, depending, of course, on the load 
and the distance between the points of supply 
from the grid. As far as practicable and con- 
sistent with operational needs there is a 
tendency to reduction in the number of high- 
voltage circuit breakers, which are an expensive 
item in an electrification scheme. With greater 
reliability of cables and switchgear the trans- 
mission cable can be regarded as a busbar 


urban lines of the South Eastern and Chatham Early three-phase transmission systems be- vided for substations. The rather ornate 
TasLe Il.—Substations : Particulars of Rotary Converters and Rectifiers (1949) 
Number Installed 
of capacity of 
Region | sub- | Type of plant converting Notes 
stations | equipment 
North Eastern : | kW aa 
1. Tyneside (a) North ... aa 7 Rotary converter... ... ... ...| 14,000 Substations equipped with 1, 2 or 3 x 1000kW machines 
(6) South ... | a Steel tank mercury arc rectifier... 6,000 Substations equipped with 1 or 2x 1000kW rectifiers 
Eastern : ‘ -_ 
1. Liverpool Street-Shenfield —...| 6 Steel tank mercury arc rectifier...} 30,000 Substations equipped with 1, 2, 3 or 4 units each comprising 2 x 1000kW rectifiers 
2. Manchester-Sheffield* ......| 11 | Steel tank mercury arc rectifier...| 47,500 Substations equipped with 1, 2 or 3x 2500kW rectifiers 
3. Bow-Upminster jae see 4 Rotary converter... - esl SRD 2 substations equipped with 2x 1200kW machines, and 2 with 3x 1200kW 
machines 
in hee’ eee: \ Substation equipped with 3x 1200kW rotary sets and 1 x 1200kW rectifier 
* Under construction 2 Steel tank mercury arc rectifier ... 4,800 Substations equipped with 2 x 1200kW rectifiers 
Southern : zs a 
(Including Waterloo and City) .... 46 Rotary converter... ... ... . 169,718 Substations equipped with 1 to 5 machines, each rated at 1000, 1250 or 1500kW 
113 Steel tank mercury are rectifier...) 289,500 110 substations ag with 1x 2500kW rectifier, 2 with 2x 2500kW and 
| 1 with 3 pumpless 1500kW rectifiers 
Western : 
1, Ealing and Shepherds Bush 1 Steel tank mercury arc rectifier... 4,500 Substation equipped with 3 x 1500kW rectifiers 
2. Hammersmith and City ... 2 Steel tank mercury arc rectifier... 7,500 One substation equipped with 2, and one with 3 x 1500kW rectitiers 
London Midland : | | 
1, Euston-Watford 17 Glass bulb mercury arc rectitier...} 34,680 Substations equipped with 6, 8 or 10 two-bulb rectifier units giving total output 
| of 1680, 2080 or 2520kW, and in one case with 4 four-bulb units giving total 
} | | output of 1680kW 
2. Lancaster-Heysham... ... ...| 1 Motoralternator... ... ... ...| a Substation equipped with 3 motor alternators and exciters of 175kW total capacity 
3. Manchester-Bury : 2 Glass bulb mercury arc rectifier...) 7,200 Substations equipped with 3 six-bulb rectifier units, each giving an output of 
} 200kW 
4. Manchester-Altrincham ... | 1 Rotary converter... .-| 4,500 Substation equipped with 3 rotary sets, each comprising 2 machines in series and 
each giving an output of 1500kW 
| | | Reteny converter end tock testes 2089 } Substation equipped with 2 rotary sets as above and 1 x 1500kW rectifier 
- | mercury arc rectifier ; 1,500 é 2 i ; : fe 
5. Liverpool-Southport i4 Glass bulb mercury arc rectifier...) 24,260 Substations equipped with three, four or six-bulb rectifier units giving total output 
| of 1260, 1680 or 2520kW, and in one case with 16 single-bulb units giving total 
} output of 2000kW 
6. Wirral en nue ions Go isea eee 6 | Glass bulb mercury arc rectifier... 3,600 Substations equipped with 3 single-bulb units giving total output of 600kW 
7. Mersey 1 650V d.c. generating station... — 650V supply distributed direct to track from generating station of 7600kW total 
pacity 
2 | Glass bulb mercury arc rectifier.... 3,000 2 substations equipped with 1 x 1500kW glass bulb rectifier unit 
Total capacity of converting plant: Rotary converters ... ... ... ... 206,818KW 58 ro substati and 2 bined rotary and rectifier substations 
Steel tank mercury arc rectifie . 392,500kW 139 rectifier substati and 2 combined rotary and rectifier substations 
Glass bulb mercury arc rectifiers ...  72,740kW 41 substations 
Grand total . 672,058kW 


arc rectifier gem 13,500kW) supplying the L.T.E. services to West Ruislip, which are manned 
-E. are Eastern Region substations (total rotary converter capacity 


buildings with ample indoor accommodation 
for the rotary converters and the attendants 
are giving place to single-unit mercury arc 
rectifier substations which are unattended and 
remotely controlled. 

In modern designs the lifting bay, including 
the overhead crane with its heavy runway and 
supporting columns, has disappeared and the 
buildings are as simple as possible, the tendency 
being to have a “ streamline ’’ arrangement of 
equipment, to suit the flow of current and to 
restrict the floor area and height to a minimum. 
Line-side sites have a strong influence on the 
shape of the building. For incoming supply 
voltages up to 33kV the least costly arrange- 
ment is to accommodate all equipment indoors 
except the transformer. Waste heat from the 
rectifiers is useful for supplementing heating in 
winter. 

The installations for traction on the various 
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ions of British Railways in 1949 is shown in 

Table Ll. The average cost of a complete 

traction substation of which a number of single 

units were built in 1946-47 worked out as low 
as £9°2 per kilowatt installed. 

The period of railway electrification has seen 
a change from empirical to precise design of 
switchgear based upon the technical interpre- 
tation of full-scale tests in short-circuit testing 
stations. Methods have been developed for the 
calculation of current and voltage under fault 
conditions, and short-circuit ratings, expressed 
in MVA, of railway high-voltage circuit breakers 
have increased so that 500MVA rupturing 
capacity is often required. Although on rail- 
ways track short circuits and surges may be 
more frequent, the duty does not differ radically 
from that in electricity supply generally. 

The earlier switchgear was generally enclosed 
in stone or brick cells with air-insulated busbars 
and manually operated air-break isolators. 
This phase was followed by the adoption of 
metal-clad compound-filled switchgear for dis- 
tribution at 11kV, but the Southern Railway 
made extensive use of 33kV distribution with 
outdoor switchgear including minimum  oil- 
content circuit breakers. At the present time, 
for 33kV traction substations there is a tendency 
towards the increased use of metal-clad indoor 
switchgear, thus ‘permitting a reduction in the 
area of the substation. Air-blast breakers have 
not yet been used ; the fact that most traction 
substations contain only two or three units 
seems likely to favour the continued use of oil 
circuit breakers. Even so, railway electrification 
as applied in this country involves closely- 
spaced substations and an expensive investment 
in high-voltage switchgear, which operates 
infrequently on fault when connected with 
modern and reliable cables and other equip- 
ment. Increasing consideration is therefore 
being given to reduction in the number of high- 
voltage circuit breakers in the transmission 
system and the alternative use of isolators 
where required, and of suitable protection 
systems. 

Transformers.—The introduction of rectifiers 
involved the production of six-phase and 
twelve-phase transformers, for which  six- 
phase fork or double star and twelve-phase 
quadruple zigzag connections are used. The 
interphase transformer and sometimes a small 
transformer for supplying rectifier auxiliaries 
are frequently incorporated in the main trans- 
former tank. Transformers for surface railways 
are now generally of the oil-cooled natural- 
ventilated type installed outdoors, and increas- 
ing use is being made of detachable radiators 
to allow some latitude in the rating of an other- 
wise standard transformer. Low load-factors 
stress the importance of constructing trans- 
formers with low core losses and justify the use 
of the new low-loss grade of core plate steel. 
Special attention is necessary in the design for 
adequate support of transformer windings and 
connections, on account of the variable nature 
of the load and liability to surges, arising from 
the commutation of current by the rectifier and 
from faults on the track. Full advantage is 
being taken of improvements in graded insula- 
tion and in the surge testing of transformers. 
In recent installations, Bucholz relays give 
alarm indications at the control room, but the 
service performance of transformers and, in 
fact, the complete substation equipment is so 
reliable that the expense of providing fixed fire 
protection installations is not justified. 

Rectifiers.—The year 1930 may be considered 
as the starting point for the application of 
British rectifiers to heavy traction in this 
country. Prior to this, glass bulb air-cooled 
rectifiers had been manufactured for some 
years and work on steel tank water-cooled 
rectifiers had been mainly devoted to the 
development of the equipment. 

Although the first trial equipment of 1500kW 
at 630V was installed at Hendon by London 
Transport in 1930, a 1500kW, 1500V rectifier 
was installed by the L.M.S. Railway for the 
Manchester-Altrincham electrification in 1931. 
This comprised steel tank water-cooled units 
and was followed by 7200kW of glass bulb 
equipments at 1200V on the Manchester-Bury 
electrification in 1933. The Southern Railway 








THE ENGINEER 


began in 1932 the large installation of water- 
cooled rectifiers totalling 289,500kW, and 
included 4500kW of the air-cooled pumpless 
steel tank rectifiers commissioned at Purley in 
1942. Meantime, on other railways air-cooled 
steel tank and glass bulb rectifiers have replaced 
rotary converters, and the total capacity of 
rectifiers installed for traction on British 
Railways at the present time is 465,240kW, of 
which 72,740kW is of the glass bulb type. 

Operating experience has confirmed that the 
rectifier is entirely satisfactory as a means of 
power conversion for traction in this country, 
and in consideration of maintenance the air- 
cooled pumpless type is preferable ; the water- 
cooled rectifier is now considered as obsolete. 

A large number of rectifiers on British Rail- 
ways are six-phase, but to minimise harmonics 
there is now a tendency to favour twelve-phase 
connections. Proposals have been put forwardt 
for a phase-doubled twelve-phase connection 
using a single twelve-phase transformer of 
practically normal construction plus a small 
auxiliary transformer and rectifier connected 
across the interphase terminals, thus giving, in 
equivalent, twenty-four phases. ‘It is a question, 
however, whether more than twelve phases are 
required. The harmonics in a rectifier-fed d.c. 
system can be filtered out, if necessary, to a 
reasonable value by simple and reliable equip- 
ment to avoid interference with telecommunica- 
tion circuits in the vicinity of electrified lines. 

Rectifiers can be made with or without 
control grids, and with or without are sup- 
pression; experience so far indicates that 
neither of these is necessary with air-cooled 
rectifiers. 

D.C. Switchgear.—The duty of the track-feed 
circuit breaker is particularly onerous and impor- 
tant, and although many various types by reput« 
able manufacturers have been used, they have 
not in all cases been able successfully to with- 
stand the heavy short circuits imposed on 
them. The safety and reliability of d.c. 
traction systems have been greatly improved 
by the introduction of the high-speed circuit 
breaker and this is now regarded as standard 
equipment for traction. 

With faults to earth as distinct from faults 
between the positive and negative sides, the 
interposed earth resistance in a system using 
the running rails as the traction current return 
circuit may limit the fault current to a value 
below the trip setting of the circuit breaker. 
In these circumstances the best protection so 
far made available is a high-speed breaker 
operating on the rate of growth of the short- 
circuit current. 

The track-feed circuit breakers are arranged 
to trip only when current flows to the contact 
line while protection is afforded to the rectifiers 
by means of high-speed circuit breakers 
arranged to trip on reverse current only. 

The panel-mounted breaker is now obsolete. 
The installations are arranged with the breakers 
side by side on a concrete gallery or in cubicles. 
In the latter case the breakers are mounted on 
withdrawable trucks to provide more con- 
venient maintenance, particularly on main line 
systems where the contact line is alive con- 
tinuously. There is little to choose between 
the costs of the alternative arrangements. 


REMOTE ContROL SYSTEMS 


Remote control of unattended substations 
has proved economical and reliable and has now 
become standard practice on the d.c. traction 
systems in Great Britain. A typical railway 
remote control system covers fifteen to thirty 
substations, say, for 150 to 300 switches. The 
design must suit the particular electrified line 
and comprise standard components in com- 
liance with principles which are stabilising as 
experience grows. 

Standard P.O. relays and switches are used 
with 50V batteries to give coded impulses. 
One transmitter and pilot pair usually give 
control of, and indication from, five to eight 
substations. Spare pilots are provided and 
should be used regularly. The pilot cable 


t Read, T. C.: ‘*A New Method for Improving the 
Waveforms of Rectifier Equipments—the Phase-Doubled 
Twelve-Phase Connection,” Journal, I.2.H., 1948, 95, 
Part II, page 218. 
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generally includes inter-substation and some- 
times signalbox and passenger station tele- 
communication channels, and if properly 
screened and laid up may include pilots for 
switchgear protective systems. Relays and 
switches are housed in banks with jacked con- 
nections in dustproof cases to permit easy 
inspection and maintenance. 

Other essentials are a thorough test and fault 
record system and close co-operation between 
control, running and maintenance staff, with 
complete reliance on one another and on the 
equipment. 

The common diagram type of board, in the 
centre of the room, is displacing the large wall 
diagram, giving individual control of each 
switch by miniature switches. A recent control 
board, on which two men control simul- 
taneously sixteen substations, has an area of 
only 45 square feet, inclusive of a mimic 
diagram showing 170 switch positions and 
capable of extensions to twenty-four sub- 
stations. The design of these boards is still 
improving and although less flexible than the 
older costlier diagrams, they seem to supply 
information as fast as the operators can use it. 
Simplification continues by the elimination of 
alarms which are rarely used, and often trouble- 
some to maintain; the necessity for having 
instruments in substations or control room is 
doubtful. A system of seventeen substations 
without a single instrument has been used 
without difficulty for about five years. 


(T'o be continued) 





Britannia Tubular Bridge 
Centenary 


SATURDAY last, March 18th, marked the 
centenary of the official opening of the first of 
the two tubes of the Britannia Tubular Bridge 
over the Menai Straits, which completed the 
railway link from Euston to Holyhead. The 
line from Chester to Holyhead was authorised 
by Royal Assent on July 4, 1884, but the con- 
struction of the Britannia Bridge was provided 
for in a Special Act of June 30, 1845. The 
Chester Holyhead railway was planned by 
George Stephenson, but its construction was 
carried out by his son, Robert Stephenson, who 
was also the engineer for the bridge. The 
problem of bridging a strait 1500ft in width at a 
height of 100ft, making due allowance for a 
rise and fall of tide of 20ft to 25ft, was no easy 
task. Work began on the bridge in 1846, 
and on April 10th in that year the foundation 
stone was laid by Mr. Frank Forster, who was, 
at the time, the resident engineer. The 
bridge, we may recall, consists of three 
masonry towers and two abutments, con- 
nected by eight tubes of malleable iron plate, 
laid in pairs to form the four spans. The five 
supports for the bridge were named the Caernar- 
vonshire Abutment, the Caernarvonshire Tower, 
the Britannia Tower, the Anglesey Tower and 
the Angelsey Abutment, respectively. The 
shorter tubes between the shore abutments and 
the outer towers presented little difficulty in 
erection, but the spans linking with the Britannia 
Tower presented a problem. The tubes 
were erected on shore and floated into 
position, after which they were raised hydraulic- 
ally to their final position; each span was 
riveted to the preceding one to make one con- 
tinuous length of tubular bridge. On March 5, 
1850, Robert Stephenson drove the last rivet. 
Later, on March 18, 1950, the Britannia Tubular 
Bridge was opened, with due ceremony, for 
public traffic. 

———s———- 


CoNCRETING AND  BRICKLAYING IN COLD 
WeraTHER.—‘‘ Concreting in Cold Weather” and 
‘“‘ Bricklaying in Cold Weather,” Nos. 7 and 8 
respectively in the series of Ministry of Works 
Advisory Leaflets, published by His Majesty’s 
Stationery Office, are now available, price 2d. each. 
They describe simple steps to be taken under frosty 
conditions to keep concreting and bricklaying work 
going and to prevent damage to green concrete. 
Like previous leaflets in the series, Nos. 7 and 8 have 
been designed mainly to meet the need of the small 
builder, clerk of works, foreman and craftsman. 
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RAIL TRANSPORT 


THE publication of the report of the Trans- 
port Tribunal on the application of the 
Transport Commission to raise railway 
freight charges by 16% per cent, and debates 
last week in both Houses of Parliament, 
have brought the whole problem of 
rates and charges into a clearer perspective. 
Evidence presented before the Tribunal 
showed that if the rates are raised the 
price of steel will certainly go up by 
9s. 24d. per ton and possibly by 10s. per ton, 
dependent upon changes in the price of coke ; 
the price of coal is likely to increase generally 
by ls. 6d. per ton and by greater amounts 
(in London 3s., for instance) where long hauls 
are involved. Those increases and others 
like them must inevitably frustrate to some 
extent the main benefit sought to be derived 
from devaluation, the cheapening of British 
goods in world markets, particularly in 
relation to dollar goods. Evidence was also 
presented to suggest that economies of 
operational cost during 1950 amounting to 
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£2,000,000 to £3,000,000 expected by the 
Commission underestimated the possibilities. 
But it was offered to no purpose. The 
Tribunal advised the Minister to ‘‘ make 
regulations authorising the Commission to 
make on their railways the additional charges 
specified....” The point that seems par- 
ticularly to have carried weight before the 
Tribunal was the consideration that “ in 
1951 and 1952 the deficits at present charges 
are not likely to be materially less than those 
estimated for 1950.” The estimated deficit 
for 1950 is £30,000,000, and it follows upon 
an actual deficit for 1948 of £4,700,000 and 
an estimated deficit for 1949 of £20,700,000. 

There is no doubt that the Tribunal 
examined the matter very carefully and that 
upon the figures placed before it there appears 
to be plenty of excuse for the Commission’s 
contention that charges ought to be increased. 
At present rail charges are only 55 per cent 
above those ruling before the war, whereas 
costs of labour and materials, &c., stand, 
upon average, about 120 per cent over pre- 
war figures. Were the railways otherwise 
prosperous concerns those figures alone 
might be held to justify the increase. But, 
in fact, there are other considerations. The 
price at which goods or services are sold 
cannot be wholly regulated by costs. 
The job of any concern is so to adjust 
its prices that it can sell its wares in 
competition and still show a profit. That is 
an object that the railways are conspicuously 
failing to achieve at present. It is, for 
instance, admitted that a further increase of 
passenger fares that might reasonably be 
expected to accompany an increase of freight 
charges would be likely to reduce rather than 
increase passenger revenue. Nor, it will be 
noted, has nationalisation of transport 
changed the fact that the railways are still 
in competition with road and other forms of 
transport. The Commission admits that 
“one certain effect of increasing charges 
will be to divert some traffic.”’ This diversion 
is estimated to reduce the theoretical addi- 
tional yield of the 16% per cent increase, 
from £36,200,000 to £26,300,000, a loss of 
nearly £10,000,000. It is not at all reassuring 
to achieve a balance in the accounts by such 
a method. For since the costs of railway 
transport lie so heavily in capital charges, 
to achieve economic stability the railways 
need to be more heavily rather than less 
heavily loaded. 

The Government now has to decide whether 
present and prospective deficits in the 
Commission’s accounts are to be met by 
increased charges, as suggested by the Com- 
mission, or by subsidy. The Commission 
hopes that when a unified charges scheme for 
its road and rail services is completed 
(perhaps in 1952) it will, “ taking one year 
with another,” be able to balance its accounts. 
At what level are those charges likely to 
lie? For if they are to be no higher than 
those now ruling a temporary subsidy might 
be attractive, whereas if they are to be at a 
level corresponding with the now proposed 
increased charges, it may reasonably be 
held that those charges might as well go up 
now as later. But another point arises. If, 
when the new charges scheme comes into 
operation, the unification of accounts merely 
conceals a loss upon the railways, the users 
of road transport services will, in effect, be 
subsidising rail transport. It is, no doubt, 
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the fear that such a policy will be followed by 
the Commission that has contributed to Pd 
large increase between 1946 and 1949 of 


“C” licensed vehicles on the roads from 
383,000 to 675,000. Is it any more justifiable 
that users of road services should pay a 
subsidy to support the railways than that 
the whole community should? The reg] 
answer to the problem, of course js go 
to improve the railways that when they 
are integrated with competing forms of trang. 
port it is impossible to say overall (though 
it may be possible for individual classes of 
goods) that one form of transport is more 
costly than another. Undoubtedly it must 
be the Commission’s policy to briny that 
happy state of affairs about, and a tendency 
for the number of “‘C ”’ licensed vehicles to 
fall would be the signal of its success. It is, 
too, a policy the Commission has in hand, 
and it is one providing plenty of scope. For, 
quite apart from the improvement thai might 
be brought about by well-judged schemes 
for electrification such as those discussed at a 
Convention of the Institution of Electrical 
Engineers this week, by improved signalling 
installations and by other works of great 
capital cost, there is necessary a great pro. 
gramme for the replacement of locomotives 
and rolling stock that can confidently be 
expected to lead to economies. That was a 
point to which Lord Lucas directed attention 
when the matter was debated in the House of 
Lords. But unfortunately he had, too, to 
point out the way in which restriction on 
capital development is limiting the speed 
at which that work can be done. Not until 
it has been done will it become possible to 
determine whether rail transport really can 
compete on equal terms with other forms of 
transport. 


THE PERILS OF PROPHECY 

PRESIDENTS of engineering institutions 
may be forgiven if they do occasionally 
indulge in prophecy, for they are expected at 
their annual stocktakings to give some 
account of the present state of the art as 
they see it. Having done so, what is more 
tempting than to round off the story by 
including some of the years that lie ahead ! 
But it is in these added years that the pitfalls 
lie, when the tidy spectrum of the sequence 
of events may have added to it perchance 
some unpredictable radiation from a new 
source of scientific or inventive genius. Wise 
presidents therefore guard their words with 
care. But prophecies on technical affairs do 
not come solely from scientific and technical 
sources. Some come from politicians or 
politically-minded novelists, and these meet 
the even greater perils which accompany 
high gifts of imagination imperfectly illumin- 
ated by scientific education. 

Forecasts made by engineers do, on the 
whole, achieve a fair level of success. The 
political ones, on the other hand, range from 
the extremely good to the exceedingly bad. 
When good, they are often so in quite re- 
markable degree, but failures are at least 
equally striking. Instances of prophetic 
utterances of varying degrees of caution in 
both fields are readily found. Writing in 
1945 on the future of atomic energy, Dr. E. N. 
Condon, Director of the American National 
Bureau of Standards and scientific adviser to 
the Senate Special Committee on Atomic 
Energy, was careful to guard his forecast by 
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remarking that no reputable scientist would 

ever make definite promises of the future of 

anything. Nevertheless, he was ready to 
forecast that within ten years there would be 
such a lowering of the cost of producing 
fissile materials that ships would be in service 
which derived their power from these sub- 
stances; the first lustrum of this decade 
has already passed, but it is still early to 
assess the degree of success of this not so 
cautious prophecy. The possibility of a 
hydrogen bomb he did not mention, though 
he did allude to the chance that future 
research might discover source materials 
other than uranium or thorium, whilst con- 
fessing that no means for achieving it were 
in sight. 

The field of aeronautics has, of course, 
attracted numerous prophets, but the pitfalls 
are many. Not long before the last war one 
of the world’s leading experts forecast that 
the economical speed of flight in civil aviation 
would prove to lie in the neighbourhood of 
20 m.p.h. This seemed at the time a 
reasonable view, since there was then no aero- 
engine capable of taking our airways into 
the low-resistance regions of the higher 
stratosphere ; either the horsepower fell too 
rapidly with altitude or the weight of a larger 
amount of supercharging apparatus was too 
great. The turbo-jet method of propulsion 
as we know it to-day was not then even pro- 
spectively in existence ; its advent when it 
did come so entirely altered the economic 
argument that, as we now see, speeds twice 
as high as this forecast are the target for 
many of the aircraft now coming forward. 
Another pitfall also relates to the speed of 
flight. It was natural to expect that there 
should be an upper limit on speed imposed 
by the very rapid rate of rise of the drag 
coefficient of any aircraft, civil or military, 
as the velocity of sound was approached. 
This led engineers to think that, with the 
piston engine continuing to be the sole prime 
mover available, airspeeds must always lie 
substantially below 750 m.p.h. In fact, as 
more than one prophet put it, there was much 
to be said for assessing the highest speed of 
level flight as likely to lie between 500 and 
600 m.p.h., with the wise proviso that the 
type of engine then in use was the best 
available. Actually under war stimulus 
turbo-jet types developed with great rapidity 
and the sonic barrier was seon surmounted. 

Prophecies on technical developments come 
less freely from politicians, but experience 
shows that when they do they can be dis- 
tressingly, and expensively, wide of the mark. 
Astriking instance occurred in the early inter- 
war years, when a political decision was taken 
to favour the supposedly promising pro- 
spects of world travel by airship. In conse- 
quence much public money was spent in 
erecting airship masts in different parts of 
the world in anticipation of successful air 
traffic by craft of such types as the “ R,100 ” 
or ‘‘R.101.” ‘These were huge hydrogen- 

filled airships, and the astonishing forecast 
was made that if, as an experiment, one 
of them—the “ R.101 ”—were fitted with 
engines using heavy oil instead of petrol, the 
change would greatly decrease the fire risk. 
Action was taken in this sense, with the 
technical consequence that the fire risk 
was greatly increased; the hydrogen gas 
was there in any case, and the use of rela- 
tively untried engines not only added to the 
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chance of crash, but the higher engine weight 
made it necessary for the lifting force of the 
gas balloonets to be increased. This object 
could only be achieved by increasing their 
size and so decreasing seriously the clearance 
between them and the metal framework car- 
rying the outer cover. This action unfortu- 
nately led to rubbing contact and consequent 
gas leakage, and on the initial flight to India 
the entire ship was destroyed by fire. The 
immediate political consequence was a deci- 
sion to scrap the sistership—the “ R.100 ”— 
and to abandon future airship construction 
entirely, and with it the world travel service 
which had been planned. Political forecasts, 
nnguided by adequate technical consultation, 
are all too liable to be followed—as in this 
instance—by material and financial disaster. 

There have, however, been political fore- 
casts in the technical field which have been 
anything but failures. Perhaps the most 
successful of all was that of Mr. Harold 
Nicholson in his engaging story, “ Public 
Faces.” Though written nearly twenty 
years ago, he clearly described not only the 
coming of the atom bomb, and the rocket to 
carry it, but added an intriguing and 
plausible forecast of the effect on the foreign 
diplomacy of the day. Another notable 
success in prophecy was achieved by Mr. 
Churchill, who, as revealed in the second 
volume of his ‘“‘ The Second World War,” had 
prepared for the Cabinet as long ago as 1917 
a memorandum forcibly urging the need, for 
the invasion of an enemy-held coastline, of 
building the “‘ tanklanding craft” that did 
such useful work in 1943, and the ‘‘ Mulberry” 
harbours that proved so vitally useful in the 
following year. These twin proposals reveal 
high qualities of foresight, and are the more 
remarkable in that, though essentially tech- 
nical in nature, they were the brilliant product 
of a brain trained for quite other ends. 





Obituary 
A. L. COWARD 


WE have learned with regret of the death 
of Mr. Arthur Langdale Coward, which 
occurred suddenly in Birmingham on March 
14th. For the past twenty-seven years he 
had been associated with the consulting firm 
of Messrs. Highfield and Roger Smith, in 
which he became a partner in 1938. 

Mr. Coward was born in 1885 and was 
educated at the Blackburn Grammar School 
and the Municipal School of Technology, 
Manchester. Subsequently he joined the 
firm of Dick Kerr and Co., Ltd., Preston— 
later the English Electric Company, Ltd.— 
where he gained experience in the installation 
and commissioning of all types of electrical 
plant in many parts of the country. In 
particular, Mr. Coward was concerned with 
the installation of high-voltage d.c. generators 
for wireless telegraphy at Poldhu, Cornwall, 
and Carnarvon, and for the high-voltage 
d.c. series system installed by the Metro- 
politan Electric Supply Company, London. 

It was in 1923 that Mr. Coward joined 
Messrs. Highfield and Roger Smith, and his 
early work with the firm included the super- 
vision of power station extensions at Upper 
Boat, South Wales. He was appointed 
manager of the firm’s Birmingham office in 
1930, and supervised the construction of 
overhead lines, substations and plant in the 
Central England area for the Central Elec- 
tricity Board. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opini of 
our correspondents) 
LOCOMOTIVE PRACTICE AND PERFORM- 
ANCE IN THE TWENTIETH CENTURY 


Sirn,—Reading the review of Mr. Cecil J. 
Allen’s book in your issue of March 10th, and 
recalling its meticulously accurate documenta- 
tion of pre-war British speed records, raises a 
point that I am surprised Mr. Allen has not 
taken up before now. 

At the Chicago Railroad Fair of 1949 the 
Pennsylvania Railroad exhibited an “ Atlantic” 
engine ‘* No. 7002,” which, it is alleged, attained 
a maximum speed of 127-1 m.p.h. as long ago 
as 1905. An American friend sent me the 
enclosed postcard, on the back of which appears 
the following :—‘‘ The world’s fastest run by a 
railroad train was made by the ‘ Broadway 
Limited’ of the Pennsylvania Railroad on 
Monday, June 12th, 1905, when it ran 127-1 
miles an hour between AY Tower and Elida, 
Ohio. The ‘ Broadway Limited’ was pulled 
by coal-burning steam locomotive ‘ 7002,’ and 
although many swift runs have been made in 
recent years by steam, electric and diesel loco- 
motives, none has equalled the 127-1 miles-an- 
record run established in 1905.” 

Although Mr. Allen claims that his book 
includes “all the most notable runs of the 
present century of which details are available,” 
there is not even a mention of this 1905 exploit. 
I must admit that until I received this postcard 
I had never heard of it myself, and at the time 
of “ Mallard’s”” great run in 1938 no allusion 
was made to any possible eounter claim from 
the Pennsylvania. Yet the postcard appears 
to be an official one. 

With all deference to our American cousins 
I would suggest that a great deal more data 
is needed before such a claim can be generally 
accepted. It would be of very great interest 
if any of your readers—Mr. Poultney, perhaps 
—could throw any light on it, or recall the 
circumstances in which the run was made and 
the data recorded with sufficient accuracy to 
justify the acceptance of 127-1—not forgetting 
the 0-1—m.p.h. claim for the Pennsylvania 
engine “* No. 7002.” 





O. S. Nock 
Bath, March 14th. 


The Institute of Metals 


THE Institute of Metals will be holding its 
annual general meeting in London on Wed- 
nesday, Thursday and Friday next, March 
29th, 30th and 3lst. The meeting will begin 
at 10.30 a.m. on Wednesday morning at the 
Cafe Royal, Regent Street, W.1, when, following 
official business and the presentation of awards, 
Mr. H. 8. Tasker will be inducted to the presi- 
dential chair and will deliver his address. A 
luncheon will follow at 12.30 p.m. for 1 p.m., at 
which the Institute’s Platinum Medal will be 
presented to Monsieur Albert Portevin. A 
session for the discussion of papers will be held 
on Wednesday afternoon at 3.30 p.m., in the 
hall of the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. On Thurs- 
day, March 30th, the proceedings will begin at 
10 a.m., at the Institution of Mechanical 
Engineers, and the whole day will be devoted 
to a symposium on “ Metallurgical Aspects of 
the Hot-Welding of Non-Ferrous Metals and 
Alloys,” for which Dr. C. J. Smithells and Mr. 
G. L. Bailey will act as rapporteurs. A con- 
versazione will be held on Thursday evening 
at 8 p.m. at 4, Grosvenor Gardens, S.W.1. 
On the final day of the meeting, Friday, March 
31st, there is to be a morning session—beginning 
at 10 a.m. and concluding at 1 p.m.—at 4, 
Grosvenor Gardens, 8.W.1, for the discussion 
of three papers. 
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An Introduction to the Gas Turbine. By D. G. 
SHEPHERD, B.Sc., A.M.I.Mech.E. London : 
Constable and Co., Ltd., 10, Orange Street, 
W.C.2. 24s. 

Mr. SHEPHERD is a past member of the gas 

turbine teams of Power Jets (Research and 

Development), Ltd., and of A. V. Roe 

(Canada), Ltd., and into this excellent book 

of nearly 400 pages he has packed a wealth 

of information on gas turbines; but he is 
also Assistant Professor of Engineering at 

Cornell University, and to his treatment of 

his subject he has brought something of the 

detached judgment of the scholar and the 
interesting style of a good instructor. 

The book opens appropriately with short 
chapters on basic thermodynamics and gas 
flows. In both cases the treatment is ade- 
quate for the understanding of the later 
chapters, and the reader is not over-burdened 
with mathematical formule of little practical 
significance. In the next chapter on gas 
turbine cycles the theoretical cycle perform- 
ance is obtained for different temperature 
and pressure ratios and the effect of com- 
ponent efficiencies on this performance is 
made clear. 

The discussion of compressor design, per- 
formance and mechanical construction is very 
comprehensive and embraces displacement 
compressors as well as centrifugal and axial- 
flow types. The turbine is also fully dis- 
cussed both from the aerodynamic and mech- 
anical viewpoints, though only the axial- 
flow type is here considered, so no other form 
has achieved much success in practice. 

Then follows a chapter on fuels and com- 
bustion, and the author explains the various 
techniques adopted to burn kerosene and 
uses as illustrations several present-day 
engine combustion systems. Heat exchangers 
receive a more careful treatment than is often 
granted to them in gas turbine textbooks, 
and both recuperators and rotary regenera- 
tors are considered. 

A very useful chapter on existing power 
plants, both for aircraft and industrial use, is 
followed by a discussion on developments and 
applications, in the course of which the author 
gives his opinion of the main advantages and 
disadvantages of the gas turbine relative to its 
competitors. Chapters on experimental 
methods and test equipment and on auxiliary 
equipment and controls round off an ex- 
tremely well-written and valuable book, but 
for good measure the author throws in com- 
prehensive bibliographies and lists of refer- 
ences for each chapter, and finally four 
appendices on dimensional analysis and 
specimen calculations. 





Numerical Methods of Analysis in Engineer- 
ing. Edited by L. E. Grinter. New 
York: Macmillan Company; London : 
Macmillan and Co., Ltd., St. Martin’s 
Street, W.C.2. Price 30s. 

In May, 1930, Hardy Cross introduced his 

now classic ‘‘ Method of Moment Distri- 

bution in Structural Analysis ’’ in a ten-page 
paper published in the “ Proceedings” of 
the American Society of Civil Engineers. 

Since then engineering interest in various 

types of numerical analysis has been grow- 

ing exponentially. By a numerical analysis 
is meant any method of approximating to 
the solution of an engineering problem ex- 
cluding only rigorous mathematical analysis. 

The usual characteristic of these approxi- 

mate methods is that numerical values of the 

variables are handled throughout the working. 





The present volume is the result of a 
symposium on numerical methods, held at 
the Illinois Institute of Technology in May, 
1948, to honour Hardy Cross, ‘‘ whose simple 
demonstration of the power of numerical 
analysis brought these methods within the 
horizon of practising engineers.” There are 
ten chapters in all, by different authors, in- 
cluding a reprint of Cross’s 1930 article. The 
editor has divided the chapters into four 
groups: (i) Numerical Methods Based upon 
Physical Concepts ; (ii) Numerical Solutions 
of Equations for State of Stress ; (iii) Appli- 
cations of Numerical Methods to Heat 
Transfer ; (iv) Surveys and Bibliographies of 
Numerical Methods. This attempt at organ- 
isation does not successfully disguise the fact 
that these are ten distinct papers representing 
ten quite different. facets of numerical 
analysis. The topics range from the dis- 
cussion of improved techniques within a 
broader framework of an established method, 
through the complete solutions of certain 
particular problems, to exhaustive surveys 
of the multitudes of methods that have been 
proposed for certain classes of problems. 

In most of the papers the fundamental 
approximation consists in replacing a con- 
tinuous system with an “equivalent” 
lumped parameter system, thus reducing the 
number of degrees of freedom from infinity 
to a finite number and transforming the 
governing differential equation into a number 
of algebraic equations. Many of the tech- 
niques discussed are in fact methods for 
handling the resulting set of algebraic 
equations, although in most cases the process 
is well cloaked in physical analogy. 

This collection of papers makes a useful 
addition to the still too meagre literature on 
numerical methods. Although the diversity 
of purpose and content of the various papers 
mitigate against its suitability as an intro- 
duction to these methods, the engineer who 
is already familiar with some of these com- 
putational devices will discover several useful 
devices and techniques which he can adapt to 
his own advantage. 





Strength of Materials. By J. P. Den Harroc. 
London: McGraw-Hill Book Company, 
Ltd., Aldwych House, Aldwych, W.C.2. 
Price 24s. 

Tuts book is written as a sequel to the 

author’s ‘‘ Mechanics” and employs the 

same notation, but the two books are entirely 
independent. It is designed as a first course 
for engineering students who will welcome 
the liberal supply of problems provided in 
conjunction with the various chapters on 
tension, torsion, bending, compound stresses, 
deflections of beams, special beam problems, 
cylinders and curved bars, energy methods, 
buckling, and experimental elasticity. This 
is not the usual painstaking textbook ; it is 
rather a series of brilliant pen pictures on the 
range included and makes excellent provo- 
cative and stimulating reading. It is well 
illustrated and the style is discursive and in 
places colloquial to a degree which renders the 
explanation obscure, so that it would be 
unwise for a student to rely on it as his only 
work of reference, but it sets out to train 
him to visualise what is actually happening 
both in the structure and in his analytical 
procedure. It is the work of an artist leaving 

a vivid impression in which the great writers 

of the past, complete with dates, are asso- 

ciated with their special contributions. 

Small historical slips like “ Elizabethan 
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England ” and “ Fido ” are trivial in them 
selves, but they do warn the reader against 
the whole “ Myosotis” family. Forget-mo. 
nots are all very well if in daily use, but 
memory is apt to play odd tricks among the 
details of a little-used formula. 

One curious omission may be mentioned : 
after detailed treatment for a symmetrical 
case, we are told that ‘“ In a general cage the 
Williot diagram is more complex, }ut the 
steps are all the same.”” No hint is given that 
after arbitrarily ‘‘ considering one point of 
the structure and the direction of one bap 
through that point as fixed,” it will, jn 
general, be necessary to superimpose a rigid 
body displacement obtained by a Mohr dig. 
gram (loathed by most students) in order to 
arrive at the true displacements. Mohr’s 
circle, on the other hand, is very fully de. 
scribed and an interesting attempt made to 
define the sign of the shear stress. Each 
chapter has some point of note and tlie last 
contains short essays on photo-elasticity, 
strain gauges, fatigue and theories of strength. 

The book contains, in short, much that is 
good and some that is not quite so good. But 
certainly many students will profit by the 
vivid, detailed explanations. 





The Mechanics of Engineering Soils. By 
P. Leonarp CapreR and W. Fisuer 


CasstE. London : E. and F. N. Spon, 
Ltd., 57, Haymarket, S.W.1. Price 
21s. 


ALTHOUGH civil engineers and scientists have 
published papers on different aspects of the 
subject we now know as soil mechanics since 
the latter part of the eighteenth century, it is 
only within the last few years that their work 
has been unified as a definite branch of civil 
engineering. The increasing demand for a 
comprehensive textbook has so far been met 
with a few books of indifferent quality, in 
this country at least, and ‘‘ The Mechanics 
of Engineering Soils,” by P. L. Capper and 
W. Fisher Cassie, is the first to command 
serious attention. 

The book is well written and the subject 
matter set out clearly and concisely. Begin- 
ning with a definition of the scope of the 
subject and a brief historical review, the 
authors pass on to a consideration of the 
physical and mechanical properties of soils 
before dealing with earth pressure, the 
stability of slopes and foundations, and 
settlement; mainly from the theoretical 
point of view. In the two following chapters 
on pile foundations, and roads and runways, 
the treatment becomes increasingly empirical, 
and the book concludes with a consideration 
of drainage and site investigations. 

The claim on the dust cover that “ the 
book explains the basic principles of soil 
mechanics, describes the more usual tests, 
and introduces the reader to some of the 
practical applications of the subject” is 
generally well made. The main exception to 
this is the chapter on shearing resistance. 
This is admittedly a difficult aspect of the 
subject to explain fully in an elementary 
book, but the authors have gone into it too 
deeply without a clear explanation of the 
significance of the changes in the pressure of 
the pore water in a soil during changes in 
applied stress, and they make a number of con- 
tradictory and confusing statements. The use 
of effective stresses in Coulomb’s equation on 
page 89 would give the values of cohesion and 
friction usually associated with Hvorslev’s 
theory, and when we come to Hvorslev’s 
theory on page 95 we find it related to total 
stresses in the immediate shear test, which is 
quite incorrect and actually a complete 
inversion of the two equations. On pages 93 
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and 98 the ¢=0 criterion of failure in un- 
drained samples is wrongly associated with 
rupture planes at 45 deg. to the axis of com- 
ression specimens. 

From the point of view of the practical 
engineer the book may be criticised on other 

unds. ‘The chapter on earth pressure 
ives a number of alternative ways of working 

out both active and passive pressure, all of 
them approximate methods. Yet no mention 
is made of how to calculate the effect of 

und water, which is generally the cause of 
failures, or of the ways in which the factor of 
safety of a typical retaining wall is estimated. 
Ground water is also omitted from the 
calculations on the stability of slopes. 

In the chapter on foundations five alter- 
native approximate methods are illustrated 
for calculating bearing capacity, but in no 
case is a typical foundation problem worked 
through. Similarly seepage of water through 
the soil, although well presented theoretically, 
is left unrelated to many of the more import- 
ant stability problems. No reference is made 
to the effects of seepage pressures on the 
stability of slopes or earth dams, either during 
steady seepage or rapid draw down, although 
four alternative methods of calculating the 
pressures are given, of which three could not 
be used by the average engineer in a typical 
practical case (especially if it involved an 
unknown boundary) owing to the apparatus 
or mathematical skill required. 

In the limited space available the art of 
obtaining undisturbed samples of soil is only 
touched on briefly, but a more satisfactory 
sampler might have been illustrated, and the 
recording of water levels and artesian pres- 
sure in trial borings referred to. 

The authors have, however, done a useful 
service in producing a book which is both 
readable and contains much that is of value 
to all civil engineers, and which, by present- 
day standards, is not over-expensive. 


Dust Control in Mines. National Coal Board. 
London: Hobart House, Grosvenor Place, 
8.W.1. 


Tis handbook, issued by the National Coal 
Board, will undoubtedly be of interest to all 
mining engineers and not necessarily only 
those concerned with coal. Whereas dust 
of one kind or another can be a nuisance in 
many industries it constitutes one of the 
major hazards and difficulties in mining. 
The hazards arise from lung diseases caused 
by breathing the dust, especially the dust 
from certain minerals, and, in collieries, from 
the additional risk of explosion. The latter 
has accounted for occasional disasters of the 
kind which make headline news, but the 
former is the source of much more human 
suffering, ill-health and early death from 
pneumokoniosis—the generic name for lung 
diseases so originated, e.g., silicosis, anthra- 
cosis, asbestosis. Compensation for silicosis 
among miners was introduced in 1929. Some 
few years ago arbitrary standards of per- 
missible air dustiness were applied in South 
Wales (that being the worst affected area), 
and their application has now been extended 
to all mines in the country. In respect of 
the explosion hazard statutory regulations 
of long standing set out the steps which 
must be taken, as, for example, the use of 
stone dust in roadways. The introduction 
of the new standards to safeguard health 
will, in fact, greatly reduce the risk of dust 
explosions, though not to the same extent 
as those due to firedamp alone. 

It had long been known that the dust from 
certain minerals affected the lungs of persons 
exposed to it over long periods. Research in 
the subject in recent years has been actively 
pursued in many countries and along various 
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lines. But it is not yet known precisely 
what fractions of the dust are harmful. Nor 
is the nature of their pathogenic action on 
the lung tissue fully ascertained, although 
this is known to be of chemical rather than 
mechanical nature. It is, however, accepted 
that the dangerous particles fall within the 
range of size from 5 to 0-5 microns. They 
are therefore so small that once afloat in 
the air they cannot be removed from it by 
ordinary means of suppression. Hence, pre- 
vention at source and the elimination of 
dangerous concentrations is the present aim. 
The standards of dustiness applied depend 
on the mineral worked and they lie between 
450 and 850 particles of a certain size per 
cubic centimetre of air. Various types of 
instruments are used for sampling. When 
highest accuracy is required, as in research 
work, instruments such as the konimeter or 
the thermal precipitator are used. With 
them the dust content of a given volume of 
air is precipitated on a slide and the particles 
are counted under a microscope. In instru- 
ments recently developed for routine testing 
and checking the dust content is estimated 
from the density of the grey stain produced 
on a white filter paper when dusty air is 
drawn through it. They are accurate enough 
to be very useful in practice. 

The particular difficulties of suppressing 
dust in mining as compared with some other 
industries are, primarily, that far more dust 
is produced, it cannot so readily be collected 
or rejected to atmosphere, the volume of air 
available for dilution is limited by the 
velocity permissible or obtainable, and the 
inherent nature of mining with its cramped 
spaces and poor lighting. Also, it is quite 
impossible to alter the nature of the dust, 
as it is in certain processes of manufacture 
as, for instance, by the substitution of silicon- 
carbide grinding wheels for the old-fashioned 
sandstone wheels, thus eliminating the quartz 
dust which causes silicosis. In potteries, 
too, a comparable substitution has been 
made, and work is in hand to the same end 
on foundry sands. Nevertheless, the present 
brochure on dust control in mines may be 
read with profit by engineers other than 
mining men. 

Dust is created in the two major processes 
of breaking and getting the mineral, and in 
its subsequent loading and haulage to pit 
bottom. In general, the mechanisation of 
coal getting in this country has led to more 
dust because the majority of machines cut 
the coal with fast-running chains of picks. 
Moreover, their rapid rate of working pro- 
duces more intense dust over short periods 
as compared with hand getting, and the 
peak intensity is all-important. Similarly, 
in conveying the coal, the modern method 
of using face and gate conveyors means that 
the coal is more exposed, and it is often 
transferred two or three times in its journey 
to the tubs. At each transfer the agitation 
of the coal may raise dust. One considerable 
advantage of locomotive haulage under- 
ground is the reduction of this source of dust. 

Of the methods recommended for dust 
suppression water infusion of the coal in situ 
before cutting is already widely practised 
where conditions are favourable, chiefly in 
anthracite and other hard coals. Water is 
injected into holes drilled about 6ft deep in 
the coal face, at pressures up to 100 1b per 
square inch. Although the coal itself is 
practically impervious the water penetrates 
along hair cracks (fractures of mining or 
earlier origin), which contain some of the 
finest and most harmful dust. In other dry 
and dusty coals water is sprayed into the 
cut or on to the cutter chain, usually through 
nozzles fed by pipes built into the machine. 
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This is probably the most effective way of 
suppressing machine-made dust, and is now 
used in various forms at 22 per cent of the 
naturally dry collieries in this country. 
Another method, which may be used inde- 
pendently or supplementary to the foregoing, 
is to spray water on to the coal before each 
operation. The sprinklers are operated 
manually and are fed by hose connections 
to mains laid along the face, as, indeed, are 
most kinds of face installations. 

Drilling machines used for shot holes in 
coal or rock can be fitted with devices 
using either water or foam compounds. 
Each can be applied either at the drill nose 
or around the shank at entry into the solid. 
Alternatively, the dust may be collected as 
it is expelled from the solid by a trap similar 
to a domestic vacuum cleaner. In any 
method of damping down dust at the face 
the quantity of water used must not exceed 
requirements at the risk of loss of strength in 
the roof or floor strata or trouble in the opera- 
tion of dry-cleaning plant at the surface. 

Dust-control measures on the face do not 
usually eliminate the need for control on the 
gate and trunk conveyor systems. The 
recommended practice is to let the coal slide 
rather than fall at transfer points and in 
filling tubs, to enclose the loader heads 
where necessary and fit them with internal 
water sprays. Also to keep the belt speed as 
low as practicable to meet output, and in con- 
veyor gates which are also main airways, 
to provide a cross section of adequate size 
for adequate air flow without excessive air 
velocity. ‘The particularly difficult problem 
of dust which adheres to the conveyor belt 
after discharge is dealt with at length. 

The use of wetting agents can increase the 
efficiency of water used for spraying or 
infusion by as much as 60 per cent. By 
this means a useful reduction in the quantity 
of water may be effected. But wholly satis- 
factory devices for regulating the input of 
the wetting agent are yet to be found; also 
the treated water has a corrosive effect on 
machinery. 

Finally, a strong case is made for standard- 
isation of the pipes and fittings required for 
conveying and applying water for the sup- 
pression of dust in mines. The time is ripe 
for this, now that much of the development 
work is completed, and it is to be hoped it 
will be achieved by the joint committee 
(with representation from the Ministry of 
Fuel and Power, the N.C.B. and manufac- 
turers) which has been set up for the purpose. 
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CONVENTION on electric railway 
traction was held at the Institution of 
Electrical Engineers, Savoy Place, London, 
W.C.2, from March 20th to 23rd. At the 
opening meeting on Monday, March 20th, the 
chair was taken by Professor E. B. Moullin, 
President of the Institution, who introduced 
the convention by outlining its aims and its 
origins. : 
The purpose of the convention was to 
present the latest views and practices in 
electric railway traction and to reveal the 
achievements and capabilities of British 
engineers and the British electrical industry 
in the fields of railway electrification and 
diesel-electric traction. Referring to the 
origin of the convention, Professor Moullin 
recalled that four years ago the Traction 
Technical Committee of the I.E.E. Papers 
Committee was reviewing the position of rail- 
way electrification and the possible effect of 
the proposed nationalisation of the railways. 
It seemed likely that new railway electrifica- 
tion schemes would be projected and that an 
attempt would be made to standardise 
voltage. That likelihood was strengthened by 
a simultaneous appeal by the Ministry of 
Fuel and Power for the conservation of fuel. 
Accordingly the Traction Technical Com- 
mittee felt that there were many aspects of 
electric railway traction which could with 
advantage be discussed; that the practice 
now existing should be reviewed ; and that 
developments in the design of rolling stock 
and equipment should be made public. It 
was decided that the best way of concen- 
trating all the available information would 
be by a series of papers presented at con- 
secutive meetings of the Institution. Eventu- 
ally an opening meeting and six technical 
sessions were agreed upon and the subject 
matter for thirty papers was selected. 
Following Professor Moullin’s introductory 
remarks, Sir Cyril Hurcomb, Chairman of 
the British Transport Commission made the 
opening speech. Abstracts from his address 
are reproduced below. 





Sir Cyril Hurcomb : Your proceedings will 
interest railway administrations all over the 
world, and, from the point of view of the 
British Transport Commission, they are 
most opportune, for they cannot fail to assist 
us in the search for a correct solution of one 
of the most far-reaching problems which con- 
front us to-day, namely, what form of motive 
power we should adopt for the future. 

As will be apparent from the papers to be 
read to you, there is already a considerable 
mileage of electrified lines in this country. 
But unfortunately there is no uniformity in 
the technical methods or standards which we 
have inherited from the past. That is true, 
even leaving apart the system of underground 
railways in London, which, as Mr. T. 8. Pick 
points out in his paper, is an amalgamation of 
several separate electrifications, carried out 
without relation to one another or any 
thought that one day they might form part 
of a unified concern. In South-East England 
we are committed to third rail. In the rest 
of the country the haphazard electrification 
of so many different types has retarded pro- 
gress; though, much too late in the day, 
the Railway (Standardisation of Electrifica- 
tion) Order was made in 1932 as a result of 
the Pringle Report on Standardisation of the 
systems. After the lapse of eighteen years 
and, in the light of so much development 
abroad, we thought it would be well if a 
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group of railway officers reviewed the recom- 
mendations of the Pringle Committee and 
other technical matters concerning electrifi- 
cation, including standards, so as to clear the 
ground for the future. They have gone into 
the matter exhaustively and, though I have 
not yet seen the report, I should be surprised 


if it does not confirm the main conclusions of 


their predecessors as to the standard voltage 
appropriate for the overhead systems. May 
I add that in this investigation we have been 
fortunate to have the advice and help of Mr. 
Frank Lydall, who has rendered great service 
to electric traction? I am glad to say that, 
though he is unable to read his paper in 
person, he is now convalescent. 

We may safely assume that no technical 
difficulties need hamper an extensive pro- 
gramme of suburban and main line electrifi- 
cation if on economic grounds we thought it 
wise to proceed, and that, although it will be 
necessary to retain the conductor rail 
system in South-East England, elsewhere we 
shall adopt a 1500V overhead system. I am 
advised that no serious difficulties need arise 
in inter-running between the overhead and 
the conductor rail systems and that electric 
vehicles can be fitted, if necessary, for equip- 
ment suitable for running on either. 

If we are clear how to electrify, we have 
still to face the major question of whether or 
not to electrify. 

The vast system of British railways has 
been built up on the qualities of the steam 
locomotive—a British invention—which still 
remains the solid foundation of rail transport 
in this country and on the majority of rail- 
ways throughout the world. The only 
serious competitor at present—except in the 
United States of America, where for all long 
hauls dieselisation is fast superseding steam— 
is electric traction. Main line diesel and gas 
turbine locomotives are both now on trial in 
Great Britain and have yet to be proved. The 
price of the fuels is an important factor. At 
to-day’s prices, and after thermal efficiencies 
are taken into account, these prime movers 
might break even in fuel costs with the steam 
locomotive. But the high capital charges are 
formidable and the maintenance costs have 
yet to be established. It is right that we 
should gain experience of these developments, 
and perhaps others, under the actual operat- 
ing conditions of this country and their 
advantages and disadvantages should be care- 
fully assessed under the supervision of the 
expert officers of British Railways. But we 
have reached a point at which we must make 
some general assessment of the future of 
motive power. The Commission therefore 
early in 1948 invited the Railway Executive 
to give special and urgent attention to the 
whole problem of motive power and a special 
body of officers was appointed to report as 
quickly as possible upon the estimated future 
balance of advantage as between the various 
forms of motive power. The determination 
of that balance is perhaps the most serious 
railway question which we have to decide— 
serious alike in its technical and in its 
financial and economic aspects. We are 
awaiting the report of the experts, but mean- 
while the problem was examined by Sir 
Eustace Missenden in a paper read to the 
Institute of Transport last November. It is 

significant that, after balancing the pro- 
babilities, so experienced a railway operator 
came down on the side of electrification. He 
said :—“It is my conviction that the 
economic and operating advantages, and the 
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attractiveness, of electric traction are 80 
great, and the traffic density on a consider. 
able proportion of the system is sufficient, to 
warrant—or rather render essential—the 
early and progressive extension of electrifie,, 
tion for main line passenger and freight 
traffic, as well as for inter-urban and gy. 
urban services.” 

It is fair to add that Sir Eustace protected 
himself by saying that his paper ex)resseq 
his personal views and, though it may occur 
to you that it is difficult for anyone with 
access to special knowledge and able to 
influence decisions, to express merely personal 
views on matters of practical and urgent 
importance, I shall probably need the shelter 
of the same umbrella before I sit down. 

The author of to-night’s paper, Mr. (. M. 
Cock, has pointed out that railways are elec. 
trified for a variety of reasons, mainly 
economic, and it might be argued that the 
conditions in this country were not unfivour- 
able for extensive electrification at the time 
of the Weir Report and that the reason for 
the slow growth, apart from the striking 
exception of the Southern Railway, with its 
great preponderance of passenger trailic, is 
obscure. It is possible that if some of the 
railway companies had been so courageous 
and imaginative as to grasp the advantages 
of electrification, in spite of its high capital 
costs, they would have been better off. Some 
electrical engineers probably harbour a 
suspicion that, when electrification was being 
considered as an economic form of traction 
and a means of improving the services, the 
mechanical engineer over-persuaded his 
administration that he could do better and 
cheaper with the steam locomotive. Be that 
asitmay. Is it perhaps now the fact that the 
steam locomotive—magnificent achievement 
as it is—has reached the peak of its efficiency, 
apart from the improvement in details tend- 
ing towards better availability? On the 
other hand, is it not certain that the efficiency 
and reliability of electric traction are still 
improving and that there is a wide field in 
this country where electric traction would, 
given favourable traffic, reduce the annual 
working expenses and provide much improved 
services—under both main line and suburban 
conditions ? 

No doubt more progress could have been 
made in the early thirties, but no one, I 
think, should be unduly critical of the old 
boards of railway directors who hesitated to 
take the plunge into wholesale main line 
electrification. There was much to give them 
pause, and we are faced with many of the 
considerations which confronted them. In 
suburban areas we may fairly assume that 
we should get a considerable additional 
passenger traffic from electrified services. 
Some of this additional traffic would be 
created by the new facilities themselves and 
by the cleaner, quieter and brighter stations 
which, would accompany them. Part of the 
traffic would be gained from the road, includ- 
ing the private car, but some of it would be a 
diversion from our own road services. Nor, 
for my own part, should I be disposed to 
under-estimate the possibilities of additional 
traffic on long-distance services fostered, as it 
would be, by speedier and more frequent 
services and a radical overhaul of the time- 
tables. In freight working also better 
services would be given. But all this means 
that before we consider embarking hundreds 
of millions in an investment which would be 
doomed to remain unremunerative if the 
traffic was not secured, we should want to 
feel reasonably certain on some major ques- 
tions. The bold and imaginative policy 
which might have paid if it had been pursued 
in a period of low cost would run the risk of 









—e — mc & Gh Gh ch eo Sf oh & SS ee Fe atest lUem,lUMO! USE CU lS 


ee ee ee ee 


ee ee ee Te 


ain tom Se one 


a ne ae ae a eS See ee ee ee ee ee Le ee ae ae 


ona mee aa. ieee 








a ee a ee UL Ue, 








March 24, 1950 


proving foolhardy if the general trend of 
events was against its success. A forward 
programme could be greatly assisted if we 
could look to the manufacturers of traction 
equipment, not only for the high standards of 
performance which they offer us, but also to 
keep the costs as low as possible. We should 
have to look to our own staff not to make the 
cost of manning electric locomotives pro- 
hibitive. We should need to be guaranteed 
cheap and abundant electricity. I am told 
that, with equal work measured at the wheel 
rims the steam locomotive would consume 
about two and a half times as much coal as 
the electric tractor, after taking into account 
all losses in transmission between the power 
station and the locomotive, at the thermal 
efficiencies of generation likely to be reached 
in 1958. Electrification on a large scale 
would save coal of good quality which would 
be of great value in the export market. 

And now I will speak for a moment from 
the shelter of that umbrella which I men- 
tioned just now, and indicate the sort of pro- 
gramme which, speaking merely for myself, 
] would like to contemplate if I felt sure that 
our economic position would not be under- 
mined and that everything was as straight- 
forward on that side as it is on the technical 
and engineering side. 

Obviously we must complete the electrifi- 
cation of South-East England, so admirably 
begun by the old Southern Railway, and in 
doing so make the conversion complete, so 
that freight traffic and not merely passenger 
traffic is electrically hauled. In the British 
Transport Commission’s Report on the 
London Plan we have indicated the necessity 
for additional tubes in the London area. We 
also regard the electrification of the London, 
Tilbury and Southend line as even more 
urgent. 

Where do we go next? There are many 
possibilities. We might extend the recently 
electrified line from Liverpool Street to 
Shenfield somewhat further afield. The 
Manchester/Sheffield line now being elec- 
trified might be projected, for example, to 
Liverpool. Round Manchester there are 
obvious opportunities for linking up and 
extending the existing bits and pieces of 
electrified lines, and the same: is true of 
Liverpool. Gradually we might electrify 
Lancashire, from such beginnings. Some- 
thing exists on Tyneside. We are looking 
into the position at Glasgow. Any local 
developments would normally have to be 
planned so as to link eventually with more 
extensive schemes. But what, I expect, all 
of us would most like to see would be a main 
line electrification scheme from London right 

the way through to the point at which 
density of traffic begins to tail off. There is 
still no main line electrification in this 
country in the full sense. We have nothing 
on this scale to show our overseas visitors, 
and yet our leading manufacturing companies 
have undertaken very successfully large 
schemes of main line electrification overseas. 

I hope that we shall not have to wait too 
long for a real move forward. At any rate, 
we must put definite objectives before our- 
selves and I, for one, shall be disappointed 
if we are unable to quicken the pace. 


Review oF Raruway ELEctrio TRACTION 


Sir Cyril Hurcomb’s address was followed 
by C. M. Cock’s paper, “‘ Railway Electrifica- 
tion in Great Britain,” abstracts from which 
are reproduced elsewhere in this issue. 

The remaining papers were presented 
during the afternoon and evening sessions on 
Tuesday, Wednesday and Thursday, March 
21st-23rd. 

Sir John Hacking took the chair during 
the afternoon session on Tuesday, when 
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three papers were read, presenting a general 
survey of British electric railway practice as 
applied at home and abroad. British under- 
ground railway practice was reviewed in the 
first paper by T. 8S. Pick and R. Dell. A 
particular scheme, the electrification of the 
Liverpool Street to Shenfield lines, formed the 
subject of the second paper, by H. H. Swift. 
Estimated figures for current consumption 
and maximum demand were given in this 
paper, but the service, which was opened on 
September 26, 1949, has not been in operation 
long enough to allow those estimates to be 
confirmed, or any operating experience gained 
with the equipments. In the third paper, 
E. T. Hippisley reviewed the achievements of 
British engineering in railway electrification 
overseas and described typical electrifica- 
tions, designed for widely differing circum- 
stances, in South Africa, New Zealand, 
Australia and India. Included in this paper 
were useful tables summarising the main 
particulars of rolling stock, substation, and 
diesel electric equipment supplied for various 
electrifications. 


Prosect CONSIDERATIONS 


Four papers, dealing with various con- 
siderations affecting electrification projects 
generally, were presented in the evening 
session on Tuesday, March 21st, under the 
chairmanship of Mr. E. T. Hippisley. 

The detrimental effects of multiple-unit 
electric trains on surface track in England 
were surveyed by F. C. Johansen, in the first 
paper, in which reference was made to factors 
influencing the performance of the track as a 
whole and to specific forms of rail damage, 
including side cutting and its investigation 
by high-speed cinematography. The paper 
also included a brief study of the effect of 
electrification on traffic costs. 

In the second paper, W. J. Webb considered 
the spacing of substations for railway elec- 
trification, and derived formule for calculat- 
ing the ideal spacing in terms of the maximum 
allowable voltage drop. The author also 
included formule for determining the ideal 
spacing in terms of the maximum permissible 
overload-current setting of the track-feeder 
circuit breakers, to satisfy the condition 
that the current due to a short circuit in the 
worst position.must always be sufficient to 
trip the circuit breakers. 

ultiple-unit trains were dealt with 
by W. 8S. Graff Baker in the next paper, 
which summarised the main operational 
characteristics of multiple-unit rolling stock 
compared with locomotive-hauled rolling 
stock. The author referred to train forma- 
tions operated by London Transport and the 
various regions of British Railways, indi- 
cating the difference between tunnel and 
surface-line working, and commenting on 
the make-up of trains and the relevant 
economic considerations. 

The final paper of the evening, by F. Lydall 
dealt with the tractive resistance of passenger 
trains in still air and with the effect of wind 
at various angles. Reference was made to 
the advantages gained by streamlining and 
particulars were given of tests made to 
determine the additional tractive resistance 
in tunnels and on curves. Finally, the author 
discussed the resistance of goods trains and 
referred to the available information on the 
subject. 


EQUIPMENT 


The afternooon session on Wednesday, 
22nd, under the chairmanship of Dr. J. L. 
Miller, was devoted to six papers covering the 
subject of electrification equipment. 

The first paper, by F. B. Kitchin and J. 
Holland, discussed the principal factors 
involved inthe design of overhead equip- 
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ment, with particular reference to British 
practice and to specific railway systems in 
Australia, Brazil, India, Poland and South 
Africa. A separate paper, presented by Mr. 
J. L. Eve on behalf of the author, Mr. H. P. 
Colwell, described the overhead equipment 
of the Melbourne suburban electrified 
railways. 

Conductor-rail installation and mainten- 
ance, and collector shoe formed the subject 
of the next paper, by M. E. Constant and 
C. A. Craig, who gave brief particulars of the 
systems used by London Transport Executive 
and British Railways, and added some details 
of the proposed new standard 106 lb and 
150 Ib per yard flat-bottom and 130 lb per 
yard rectangular conductor rails. 

The fourth paper, which was read by 
E. L. E. Wheatcroft on behalf of the author, 
W. L. King (who is with South African Rail- 
ways and Harbours), dealt with lightning pro- 
tection on the South African electrified rail- 
ways. The author described the local light- 
ning conditions, outlined the history of the 
early difficulties that were experienced and 
the counter-measures that were adopted. 
He included tables indicating results obtained 
from various protective devices and gave his 
conclusions on the best means of protecting 
each section of a 3000V d.c. system. 

The general lay-out, operation and main- 
tenance of traction substations was then dis- 
cussed by S. B. Warder in a paper reviewing 
forty years of British practice, and comparing 
the costs, operation and maintenance of the 
rotary converter and of the mercury arc 
rectifier which has now virtually displaced it. 
The paper discussed the increase in capital 
cost of plant and buildings since 1915 and the 
influence of the type of plant on these costs. 

To conclude this session a paper on the 
3000V mercury arc rectifier substations of the 
South African Railways was presented by 
W. J. Webb on behalf of the author, A. J. G. 
Gosling, who is with South African Railways 
and Harbours. 


LOCOMOTIVES AND COACHES 


Four papers dealing with locomotives and 
coaches were presented during the evening 
session on Wednesday, March 22nd, when 
Mr. G. H. Fletcher was in the chair. 

Electric locomotives of the British Rail- 
ways—d.c. equipments operating at 660V or 
1500V—were described in W. J. A. Sykes’ 
paper, who devoted particular attention to 
the Southern Region locomotives, in view of 
the unorthodox control system used therein. 

In the second paper, F. A. Harper dealt 
with the diesel-electric locomotives of British 
Railways, including special points of interest 
in the 350 h.p. shunting locomotives, and in 
the 1600 h.p. main line locomotives of the 
London Midland Region. Discussing the 
problems of main line working, the author 
stressed the essential compromise between 
space and weight restrictions and a reliable, 
economical engine with a high load factor. 

The next paper, by E. S. Cox, was con- 
cerned with mechanical design of electric and 
diesel-electric locomotives ; and the session 
ended with a paper by F. W. Sinclair and 
S. C. Lyon on the mechanical design of 
modern light-weight trailer and motor 
coaches. 


ConTROL AND AUXILIARY EQUIPMENT 


The afternoon session on Thursday, 23rd, 
under the chairmanship of Mr. J. E. Calverley, 
comprised seven papers covering various 
aspects of control and auxiliary equipment. 

Opening the session, R. Books read a paper 
describing control and auxiliary equipment 
for d.c. electric locomotives, and was followed 
by E. T. Hippisley, who dealt with control 
gear and auxiliary machines for d.c. electric 
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muitiple-unit trains. Thereafter R. I. D. 
Arthurton read a paper on power-operated 
doors for multiple-unit electric railway stock, 
making reference to a new design of key- 
operated door controller and including statis- 
tical evidence of service reliability. 

Two papers on braking were presented in 
this session: H. R. Broadbent outlined the 
growth of electro-pneumatic braking as 
practised in this country, and gave details of 
some recent developments ; and F. Whyman 
described railway electric braking systems, 
in which the braking effort is produced by 
regenerative or rheostatic control. ; 

Electric coach lighting and heating formed 
the subject of a paper by J. W. Grieve, who 
was followed by P. L. Mardis, the author of a 
paper on the electrical equipment of diesel- 
electric locomotives and motor coach trains. 


DESIGN AND MAINTENANCE OF STOCK 
Mr. C. M. Cock took the chair on Thursday 


THE 


ENGINEER 








evening for the final session on the design and 
maintenance of stock. 

The first paper, which was concerned with 
modern traction motors and gearing, was by 
G. H. Fletcher and E. A. Binney. There 
followed two papers dealing with rolling 
stock: running attention was discussed by 
David McKenna, and maintenance by H. H. 
C. Barton. 

In the fourth paper F. A. Harper dealt 
with the basic principles of the maintenance 
of diesel-electric locomotives with some 
reference (within the limits of British expe- 
rience) to main line working. 

Finally, L. C. Woodhouse gave an account 
of some operating experiences with the trans- 
mission systems of diesel-electric motor coach 
trains, including the original railcars bought 
by the Buenos Aires Western Railway ; 
reference was also made to experience gained 
in Ceylon and on the Sao Paulo Railway, 
Brazil. 


Firefloats 


HE possibility of fire and the necessity of 

bringing it rapidly under control was the 
keynote of a firefighting display, which we 
recently witnessed at the invitation of the 
Ministry of Supply and Vosper, Ltd. Two 
prototype firefloats, which have just . been 
completed by the company and specially built 
to combat fires on board seaplanes and other 
marine craft, gave a demonstration of their 
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capabilities in Portsmouth Harbour. The 
smaller of the two firefloats, Number 80, 
has a length overall of 55ft, beam 12ft 64in, 
and depth 5ft 44in, while the larger, Number 
81, has length overall 60ft, beam 14ft, depth 
6ft 5in; their freeboard is such as to per- 
mit them to pass under the wing of a flying- 
boat. Both vessels have a speed of 13 knots 
and a range of 100 miles and are of the round 
bilge type, with four watertight compartments, 
and have a flush deck with a raised foredeck. 
The smaller vessel is built of mild steel, hot 
galvanised, and the larger of aluminium alloy 
to specification N65. 

In each prototype firefloat the main 
firefighting equipment consists of four dual 
purpose monitors, for use with either water or 
foam. Two of the monitors, mounted one amid- 
ships and one aft, can each deliver 350 g.p.m. 
of water or 1800 g.p.m. of foam at 130 Ib per 
square inch, and those mounted on the raised 
foredeck, one port and one starboard, can 
each deliver 150 g.p.m. of water or 900 g.p.m. 
of foam at 130 lb per square inch. All operate 
through 360 deg. in the horizontal plane and 
180 deg. in the vertical plane. The monitors 
are supplied from two Drysdale 5in fire pumps, 
each capable of delivering 500 g.p.m. against 


a head of 300 ft. The total output from the 
monitors is 1000 g.p.m. of water or 5400 g.p.m. 
of foam. In addition, foam spreaders, one port 
and one starboard, are fitted Ift above the 
waterline so that a blanket of foam can be 
formed on the water. There are also breeching 
connections to which hoses can be attached 
and then run on board a vessel to fight an inter- 
nal fire. The reverse operation can be performed 
and the pumps used for salvage purposes ; 
suction hoses and special deck connections are 
provided for this purpose. 

The main differences between the two vessels 
lie in the machinery arrangements and the 
method of propulsion. The main propelling 
machinery of No. 80 consists of four Perkins 
“S.6 m.” diesels, of the same handing, rated at 
100 b.h.p. at 2000 r.p.m., with an overload 
capacity of 130 b.h.p. at 2250 r.p.m. Twin 
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driven from the main gearboxes pumps oil 
to the selector valve mounted on an oi! trans. 
fer unit. A tube running through the hollow 
propeller shaft feeds oil to the aft side of the 
ram and also connects the piston to the “ hunt. 
ing gear,” which operates the selector valye 

The fire pumps are driven, one from 
each gearbox, through Hardy-Spicer coup- 
lings and shafting and a friction clutch, 
At full output the pumps absorb 160 hp., 








ARRANGEMENT OF VOITH SCHNEIDER 
PROPELLER 


leaving 180 h.p., at 1800 r.p.m., available for 
propulsion. Included among the auxiliary 
machinery is a Coventry Victor diesel, which 
drives an auxiliary dynamo and, through a 
dogelutch, a centrifugal pump. The electric 
power is derived from four 6V batteries, which 
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Rotol variable pitch propellers are each driven 
by a pair of engines through a gearbox, and 
special clutches enable either engine to be 
completely isolated. The three-bladed propellers 
are outward turning and of 29in diameter, 
the blades having a range of 110 deg.; that 
is, from 20 deg. astern to feather at 90 deg. 
ahead. Each propeller is hydraulically operated. 
Pressure oil is fed to a double-acting ram, to the 
piston of which are attached links connecting 
with offset pins in the blade roots. A pump 


are charged from dynamos, each having an 
output of 12A, driven by the main engines. 
The vessel has twin rudders with car-type 
steering, and full equipment, including a tele- 
scopic mast, a hinged R/T mast, rescue nets 
and beaching legs. There are two 150 gallons 
fuel tanks and the foam tank has a capacity 
of 400 gallons. 

In No. 81 the main machinery consists of two 
General Motors “64 H.N.5” diesels, each of 250 
b.h.p. at 2100 r.p.m., driving Voith Schneider 
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Jlers through reduction gears. The Voith 
Schneider propeller, it will be recalled, has four 
gerofoil-shaped blades in a runner wheel and 
each blade is linked with-an adjustable control 
plate actuated by a lever. With the control 


—» 
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jets, which are fitted, one starboard and one 
port; and in No. 81 of varying the direction 
of thrust of the Voith Schneider propellers. 
Later the firefloats carried out orders given 
by radio-telephone and also closely circled the 


ates a 
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FIREFLOAT OPERATING WATER JETS 


plate in the central position the blades remain 
tangential and there is no thrust but movement 
off centre changes blade-pitch and the thrust 
produced depends upon the direction and mag- 
nitude of this movement, so that the speed 
can be infinitely adjusted from full ahead to 
full astern without change in the engine revolu- 
tions or its direction of rotation. The Drysdale 
fire pumps are driven by a third General Motors 


launch with the inspecting party on board and 
poured foam upon the surface of the water 
through the spreaders. A L.C.T. was next 
sprayed with foam from the monitors through 
special nozzles and subsequently sprayed with 
water. Both vessels successfully demonstrated 
their ability to maintain station and resist the 
reaction from the jets. A fire started on the 
L.C.T. served to bring another service * into 





SPRAYING FOAM ON TO L.C.T, 


diesel through a chain-case and friction clutches. 
Four 6V batteries supply the‘electric power 
and they are charged from two dynamos 
mounted in the main engines. There is an 
auxiliary dynamo driven by a Coventry Victor 
diesel, which also drives a centrifugal bilge 
pump through a dog clutch. The equipment 
is similar to that on No. 80. The oil fuel is 
carried in two 200 gallon tanks and the foam 
in four tanks of 300 gallons total capacity. 
The trials carried out by both vessels con- 
sisted of a demonstration of manceuvrability 
and the effect of the thrust generated by the 
monitors when in action and the effectiveness 
of the counteraction taken. In No. 80 counter- 
action consisted of employing the reaction 





action. A float was put alongside and the 
fire was quickly brought under control by the 
crew, who boarded the vessel with hoses. 





The Hoover Fractional 


Horsepower Motor 


THE accompanying illustrations show the 
general arrangement and some of the details 
of the newly designed fractional horsepower 
motors manufactured at the Cambuslang 
(Lanarkshire) works of Hoover, Ltd. For 


the sake of interchangeability the major dimen- 
sions of the new motor conform to those of its 
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predecessor. In other respects, however, the 
motor has virtually been redesigned so as to 
be suitable for mass production. As far as 
possible the complete range of motors (single- 
phase and three-phase with drip-proof or, alter- 
natively, totally enclosed frames) is built up 
of standard assemblies and components. For 
example, the same frame “diameter” is 
standard throughout the range, while the frame 
length is varied, as necessary, to provide 
different outputs. 

The stator consists of an aluminium alloy 
body, die cast around a stack of suitably slotted 
electrical sheet steel laminations, to form a 





% HP. SPLIT-PHASE, DRIP-PROOF MOTOR 
single rigid assembly. At each end of the 
stator body a spigot is machined to close 
tolerances to locate the end frame, providing 
accurate alignment and a uniform air gap. 
The end frames are cast in aluminium alloy, 
with reinforcing ribs, as illustrated below. 

The squirrel-cage rotor consists of pure 
aluminium, die cast through a stack of punched 
sheet steel laminations to form the bars and 
end rings. A cooling fan is die cast integrally 
with the rotor. When used for quantity pro- 
duction this form of rotor construction is 
generally more stable electrically and mechanic- 
ally than the older form of assembly using 
copper rivets soldered or brazed to the end rings. 
The rotor is pressed on to a shaft of {in diameter. 

For economy in production the journals on 





SECTIONED \% H.P.€SPLIT-PHASE MOTOR 
WITH RESILIENT MOUNTING 


the rotor shaft are of one diameter only, to serve 
either as the journal surface in the case of 
sleeve bearings, or to take the inner race in 
the case of ball bearings. The journal diameter 
itself is, of course, greater than the shaft exten- 
sion diameter, to prevent damage during 
assembly or servicing. To control end play in 
the motors that are fitted with ball bearings, 
one bearing is secured in its end frame. In 
sleeve bearing machines an oil overflow is 
provided to ensure that any surplus oil can 
leak away outside the end frame instead of 
dripping or splashing into the stator. 

One of our illustrations shows the new form 
of centrifugal starting switch for single-phase 
motors. It is simpler than its predecessor and 
comprises two main sub-assemblies—the con- 
tactor or switch mechanism mounted in the 
terminal end frame, operated by the centrifugal 
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mechanism mounted on the rotor shaft. To 
avoid magnetic effects the centrifugal weights 
are of brass. 

A new design of thermal overload cut-out, 
using the micro-switch principle and operated 
by a bimetal strip, is incorporated in the 
motors. The general arrangement of the cut- 
out is shown in one of our illustrations. Using 
the same basic components cut-outs can be 
assembled either for manual or automatic 
operation. An inherent characteristic of the 
manual element is that it is “ trip free”? and 
cannot be held closed. 

The terminal box is sunk into the top of the 





TERMINAL END FRAME AND ROTOR 


end frame and is protected by a cover which, 
when in position, maintains the smooth lines 
of the motor casing. For conduit entry the 
rubber grommet in the side of the end frame 
can be removed, giving access to a }in-tapped 
hole. 

Considerable attention has been paid to 
cooling of the motor. There are four wide 
axial ducts between the stator laminations and 
the shell, as suggested by the accompanying 
cut-away view of the motor. Both the drip- 
proof and totally enclosed motors have a tem- 
perature rise of about 40 deg. Cent. and all 





Left, In circuit. 


Right, Tripped. 


RESET THERMAL OVERLOAD 
CuT - Out 


AUTOMATIC 


the motors are stated to operate well within 
the 50 deg. Cent. rise permitted by BS 170/1939. 
There are four alternative kinds of mounting 
—solid foot, flange, resilient and resilient with 
auto-belt tensioner. Both ends of the resilient 
mounting cradle are connected by a solid 
base plate to guard against axial displacement. 
With the auto-belt tensioner the resiliently 
mounted motor is carried in a further mounting 
in which it pivots radially through an arc of 
28 deg. about a point below the shaft centre. 
Belt tensioning is derived from a spring, 
assisted by a component of the weight of the 
motor. Matters are so arranged that as the 
radial inclination of the motor varies, the 
combined effect of the spring and the weight 
of the motor remains almost constant. Belt 
tension is thereby kept constant at a value which 
is just enough to drive the load without slip ; 
wear on belt and bearings is thereby reduced. 
The single-phase motors are available either 
as split-phase motors, having normal starting 
torque, or as capacitor start motors, for applica- 
tions requiring high starting torque. In each 
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form the output range covered is ¢ h.p. to } h.p. 
at 2850 r.p.m. in the dripproof enclosure, and 
+ h.p. to $ h.p. in the totally enclosed frame. 
In the three-phase motors the maximum output 
is somewhat greater, ranging from } h.p. to 
1 h.p. at 2850 r.p.m. Three speeds are normally 
available—2850, 1425 and 950 r.p.m., except 
that in the totally enclosed, single-phase range 
the two upper speeds only are available. The 
motors can be supplied for normal 50 c/s 
supply voltages between 100V and 250V, 
single-phase, and 360V and 440V. 





The Automatic Telephone 
Trigger Dial 


A RECENT improvement in the design of the 
“No. 10” automatic telephone dial involves 
the slipping cam mechanism which is employed 
to provide the pause prior to the first train of 
impulses. The pause allows relays and other 
circuit equipment the requisite time for opera- 
tion before the first and subsequent trains of 
impulses are sent out by the dial. 

The slipping cam mechanism is arranged to 
mask the edge of the toothed impulse wheel 
so that the teeth cannot operate the impulsing 
contact springs until a certain amount of return 
rotation (and time interval) has occurred. 
There has always been a tendency, however, 
for the cam to stick, the trouble being aggra- 
vated by dust and moisture to a degree which 
threatened the popularity of the “No. 10” 
dial. Then, as a result of a G.E.C. development 
about twenty years ago, four steel washers were 
added to the slipping cam mechanism assembly 
to provide a clutch-like action, and this modi- 
fication improved the operational reliability 
of the dial sufficiently to enhance its working 
life and to maintain the popularity of the 
“No. 10” dial over the intervening years 
until a better method could be devised to pro- 
vide impulsing with a pre-digit train pause. 

The new method, which has been developed 
by the General Electric Company, Ltd., Magnet 
House, Kingsway, W.C.2, is, in effect, a rever- 
sion to the well-known “ trigger ”’ principle of 
dial switch operation, but with the fundamental 
difference that the trigger is mounted upon a 
doubly pivoted lever. 

A general rear view of the new dial is shown 
herewith. The trigger assembly is hinged on 
a swinging lever, and the operation is shown 
in the diagrams. 

When the dial is at rest the trigger is as 
shown in diagram (a), but, during the forward 
motion of the finger plate the toothed impulse 
wheel transfers the trigger to the forward, or 
inoperative position as shown in diagram (b), 
and removes any danger of the trigger becoming 
jammed in the impulse wheel. When the 
finger plate is released the impulse wheel rotates 
as shown in diagram (c), picks up the trigger 
and transfers it to the impulsing position. 
When this occurs the trigger rides over the 
crests of the impulse wheel Zand so operates 





REAR VIEW OF TRIGGER DIAL 


the impulse springs, causing contact ‘‘ make ” 
and “ break.” The time taken for the transfer 
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of the trigger from the forward to the impulsin g 
position provides the necessary deliy befor, 
impulsing commences. 


Trigger 
Assembly 









é Impulse 
(a) Springs 


Trigger Being 


Moved to Impulsing (ce) 
Position ef EA 
rae oe 
Ve ‘ oO 


(a) Dial at rest (b) Forward motion of dial. 
(c) Return motion of dial (d) Impulsing position. 


OPERATION OF TRIGGER DIAL 


In addition to this improvement the trigger 
dial offers other 
advantages. Clipped or 
unwanted impulses 
have been completely 
eliminated. Another 
interesting provision is 
the automatic compen- 
sation for wear on the 
impulsing contacts. 
Wear at the trigger tip 
would change the im- 
pulse ratio, measured by 
the times of “ make” 
and “break” of the 
springs. This change, 
however is compensated 
by the wear of the actual 
contacts of the springs, 
and the net result is 
that the impulse ratio is 
stated to remain sub- 
stantially unchanged 
even after 20 million 
impulses. Further, the 
new trigger dial has a 
quieter action, a simpli- 
fied finger stop, frontal dust exclusion and & 
transparent plastic dust cover as illustrated. 
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Institution of Naval Architects 


{ae spring meeting of the Institution of 
Naval Architects will be-heid on Wednesday, 
Thursday and Friday of next week, March 
29th, 30th and 31st, on board the “ Welling- 
ton,” the headquarters of the Honourable 
(Company of Master Mariners, Victoria Embank- 
ment, W.C.2. The meeting will open at 
10.15 a.m. on Wednesday morning, and after 
the transaction of the annual business and 
presentation awards, the President, Admiral of 
the Fleet Viscount Cunningham of Hyndhepe, 
will deliver his address. Mr. K. C. Barnaby 
will then give the Parsons Memorial Lecture, 
entitled “‘ Progress in Marine Propulsion, 1910 
to 1950,” to which members of the Institute of 
Marine Engineers have been invited. The 
annual dinner of the Institution will take place 
at the Connaught Rooms, Great Queen Street, 
W.C.2, on Wednesday evening, at 7.15 p.m. 
The meeting will be resumed at 10.15 a.m. on 
Thursday morning, when papers by Mr. P. 
Carlotti on “‘ A Note on New Forms for Ships’ 
Sterns” and by Professor A. F. Lindblad on 
“Further Experiments with Models of High- 
Speed Ships” are to be discussed. In the 
afternoon, at 2.30 p.m., the papers to be pre- 
sented are :—‘‘ Shifting Boards for Ballasted 
Cargo Vessels,” by Mr. R. A. Beattie, and 
“Notes on Stresses in Tanker Members,” by 
Mr. H. J. Adams. On the last day of the 
meeting, Friday, March 31st, at 10.15 a.m., 
Lieut.-Commander K. P. Farrell will present a 
paper on “‘ Improvements in Mooring Anchors,” 
and Mr. H. L. Dove a paper entitled “ Investi- 
gations on Model Anchors.” At an afternoon 
session, at 2.30 p.m., a paper by Mr. E. C. B. 
Corlett on ‘“‘ Thermal Expansion Effects in 
(Composite Ships ”’ is to be discussed. 





Stud Welding 


Tue welding of mild steel studs has long been 
established, but the introduction of aluminium 
alloys for the construction of superstructures 
calls for the welding of studs in that material 
and this has raised difficulties which have been 
the subject of experiment and research. In 
certain naval vessels now building it was decided 
to insulate the aluminium alloy deck-houses 
with sprayed asbestos, and the method of 
securing the reinforcing expanded metal pre- 
sented a major problem. We understand from 
Cye-Arc, Ltd., that it has perfected a technique 
for welding aluminium alloy studs to aluminium 
alloy plate and has recently successfully demon- 
strated the method at the shipyard of Yarrow 
and Co., Ltd., using standard equipment. 
Commercially pure aluminium and 2 per cent 
aluminium-magnesium studs were welded to 
7 8.W.G., 5 per cent aluminium-magnesium 
half-hard plating under conditions existing on 
board ship. 
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Catalogues 


NorpBERG MANUFACTURING ComMPANyY, Milwaukee 7, 
Wisconsin, U.S.A. Brochure entitled ‘‘Symons Cone 
Crushers and Symons Vibrating Screens in Portable and 
Semi-Portable Plants.” 

British THomson-Hovuston Company, Ltd., Rugby.— 
Rugby Works Souvenir catalogue, describing achieve- 
ments and products of the company, also catalogue of 
mechanical and electrical equipment for marine service. 


Sunvic Controts, Ltd., 10, Essex Street, Strand, 
W.C.2.—Publication ‘D.C. 10(qa),’’ describing d.c. 
amplifier, type “D.C.A.1”; also _ publication 
“C.E. 10 (a),” describing creep test control equipment 
and furnaces. 

STANDARD TELEPHONES AND CABLES, Ltd., Warwick 
Road, Boreham Wood.—“ Bulletin F /SRT 6, Edition 3,” 
entitled “‘Single-Phase Medium-Current Rectifiers ” ; 
also ““F/SRT 5, Edition 2,” entitled ‘* Low-Current 
Tubular tifiers.”” 

Tur HackBrIpGE anp Hewirtic Etxrorrio Company, 
Ltd., Hersham, Walton-on-Thames, Surrey.—Publica- 
tions “R223” and “ R 224,” dealing with Hewittic 
rectifiers for d.c. supply to gasworks and for d.c, supply 
to dockyards, respectively. 

ASHMORE, BENSON, PEASE AND Co., Ltd., Stockton-on- 
Tees.—Pamphlet on heat exchangers and condensers ; 
also x, of per entitled “‘The Recovery of 
Low Value Heat,” by A. Ahlstrom and A. Ullman, pre- 
sented at the Institute of Fuel. 
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District Heating and Its Appli- 


cation to the New Towns* 
By A. E. MARGOLIS, Dipl. Ing. 

No, I1—(Continued from page 331, March 17th) 
BALANCING oF Heat AND Power Loans 
THE greatest difficulty experienced in the 

past in combined heat and electricity generation 
was due to the variation of the heat and power 
loads. Fig. 3 shows the daily heating loads in 
Hamburg, which are typical of an office area. 
The load curve for an outside temperature of 
32 deg. Fah. is indicated by a thick continuous 
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Method (b): By Back-Pressure and Low- 
Pressure Condensing Sets in Series.—The exhaust 
steam of the back-pressure set, when not 
required for heating, is supplied to a low-pressure 
condensing set. It improves considerably the 
value and load factor of the back-pressure 
sets, and the additional cost of a comparatively 
small low-pressure condensing set is much 
lower than that of parallel high-pressure 
independent condensing sets for the total 
load. 

Method (c): By the Use of Pass-Out Steam.— 
Pass-out turbines were extensively used in 
the Soviet Union. The cost of pass-out turbo- 
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outside temperature. 
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Time, Hours 
Fic, 3—Daily Load Curves of District Heating in Hamburg in 1928-29 


line. The thick broken line indicates the 
fluctuation of the electricity load in relation to 
the heating demand. The curves demonstrate 
that peak demands do not coincide nor is there 
conformity in the fluctuation of the loads. The 
heat demand on mild days during the electricity 
peak in the evening is so small that the back- 
pressure sets cannot be put into operation and 
the heat has to be supplied by live steam. 

Fig. 4 shows the daily heating load of the 
Charlottenburg plant. The curves are flatter, 


owing to the residential character of the area 
served, but the great divergency of the heat 
and electricity loads, especially on mild days, 
It is significant that practically no 


remains. 
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F Denotes daily mean 
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alternators is lower than that of separate 
condensing and back-pressure sets. The overall 
steam consumption, owing to the variation of 
the heating and power loads, is, however, much 
higher than with back-pressure sets. 

According to the investigation of L. A. 
Melentiev, heat-electric stations with pass-out 
turbines had a scarcely better fuel consumption 
per kilowatt-hour generated than the usual 
condensing stations. 

Method (d): By Hot-Water Storage, Combined 
with Any Form of Heat-Electric Station, Wholly 
or Partly with Hot-Water Distribution.—Heat 
storage in large-capacity hot-water accumu- 
lators is the most efficient method of balancing 






Time, Hours 
Fic. 4—Daily Load Curves of District Heating in Charlottenburg in 1928-29 


heat is taken through the night, even on com- 
paratively cold days. 

The methods adopted for balancing the heat 
and power loads are as follows : 

Method (a): By Back-Pressure and Condens- 
ing Sets Working in Parallel.—This is the most 
expensive method, because the capacity of 
the back-pressure sets is not available on 
mild days at the time of the electric peak, 
and the annual load factor of the back-pressure 
and condensing sets as well is comparatively 
poor. The main disadvantage is that the cost 
of the back-pressure sets has to be allocated 
entirely to district heating. 





* Institute of Fuel, March 7th. Abstracts. 


the variation of heat and power loads. The two 
services can be run independently, the capacity 
of the boilers and of the back-pressure generating 
sets can be considerably reduced, and the 
annual load factor of the power station plant is 
increased to that of a condensing station. 

In Hamburg a hot-water accumulator with 
a storage capacity of 400 million B.Th.U. was 
installed in 1929-30 for the hot-water distribu- 
tion system. The heating load on this system 
was only about 15 per cent of the total district 
heating load, but with the use of the accumulator 
two back-pressure sets of 2000kW and 4000kW, 
installed in two stations situated 4 miles apart 
could always be run in accordance with the 
requirements of the electric load. Any surplus 
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or deficiency in exhaust steam was made good 
by the accumulator. 

This method of balancing the heat and power 
loads was accepted for the district heating 
scheme for the Pimlico Housing Estate, West~ 
minster. The Westminster Council approved 
the heat-electric method, with exhaust heat 
supply from the Battersea power station and 
with a hot-water accumulator at the sub- 
station serving the housing estate. This 
accumulator has an internal diameter of 29ft 
and a height of 126ft and a heat storage capacity 
of about 350 million B.Th.U. 


Co-ORDINATION OF HEAT AND POWER GENERA- 
TION ‘ 


District heating is the only method of supply- 
ing heat at a lower cost than from central 
heating boilers burning solid fuel. The economic 
limitations of straight heat supply force us to 
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Power Generation Factor, 4Wh/10® B.Th.U. 


Exhaust Heat Output, 10° B.Th.U./hWh 


Initial Steam Pressure, /b. per sq.in. (abs.) 


Exhaust steam dry, saturated. 

Curves A, B and C give the power generation factor, 
and Curves D, E and F the exhaust heat output. 

A, back pressure, 20 ]b. per square inch (absolute) ; 
B, back pressure, 60 lb per square inch (absolute); C, 
back pressure, 100lb per square inch (absolute); D, 
back pressure, 100lb per square inch (absolute); £, 
back pressure, 60 Ib per square inch (absolute) ; F, back 
pressure, 20 Ib per square inch (absolute). 


Fic, 5—Influence of Initial Steam Pressure upon Elec- 
tricity Generation 


combine district heating with electric power 
generation wherever possible. When this is 
not possible, as with many housing estates, 
heat distribution should be by means of low- 
pressure hot water to facilitate exhaust heat 
supply at some later date. 

By heat-electric generation both coal and 
steel are saved and, owing to technical improve- 
ments in recent years, the quantities saved 
have been considerably increased. This double 
increase in saving has greatly widened the 
economic range of district heating. 

The main technical improvements are as 
follows :—(a) Increase of the adiabatic heat 
drop; (6) introduction of large-capacity hot- 
water accumulators; (c) introduction of the 
double heat-storage system; (d) reduction in 
the size of transmission and distribution mains 
by increasing the temperature drop. 

(a) The increase of the initial steam pressure 
and decrease of the back pressure are even 
more important for heat-electric stations than 
for condensing stations, because the adiabatic 
heat drop is increased and the steam consump- 
tion per kilowatt-hour reduced at a higher 
rate. Also, the saving in boiler plant capacity 
is greater. 

Figs. 5 and 6 show the power generation 
factor (i.e., the electricity output per 1 million 
B.Th.U. of exhaust-heat output) for various 
initial pressures and back pressures. The 
calculation was based on a thermodynamic 
efficiency of 80 per cent, with an alternetor 
efficiency of 96 per cent. To simplify the 
comparison no account has been taken of the 
influence of the initial pressure upon the thermo- 
dynamic efficiency and upon the electricity 
output from feed-water heating. 
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Fig. 6 indicates the influence of the back 
pressure upon heat-electric generation, at an 
initial steam pressure of 900 Ib per square inch, 
850 deg. Fah. Even within the small back- 
pressure range shown, i.e., up to 40lb per 
square inch (absolute), the decrease in back 
pressure is of great advantage. If, for instance, 
the heating of the water of a hot-water distribu- 
tion system takes place at 6 lb per square inch 
(absolute) the power generation factor is 
increased up to 101-5kWh, as compared with 
72kWh at a back pressure of 40 lb per square 
inch (absolute). 

The increase in boiler capacity, as compared 
with condensing stations at 29in vacuum and 
28in vacuum, is reduced to 21-5 and 16 per 
cent respectively. At a back pressure of 40 Ib 
per square inch (absolute), as required for 
heating the water up to 255 deg. Fah., the 
increase in boiler capacity amounts to 58-5 and 
52 per cent respectively. 

These figures demonstrate that the cost of a 
heat-electric station is not greater than that of 
a condensing station if the back pressure is 
sufficiently reduced. The increase in cost due 
to the provision of extra boiler plant is more 
than offset by the lower cost of condensers and 
the saving in cost by the omission of cooling- 
water plant, especially with cooling towers. 
Also, the cost of boilers for high initial steam 
pressures for heat-electric generation is usually 
lower than for generation by ‘condensing sets, 
because the temperature of the superheat can 
be reduced and carbon steel used instead of 
alloy steel. 

It is usually not sufficiently realised that 
the warming of the heating water can be 
carried out, on the average, at a very low 
exhaust steam pressure. Fig. 7 indicates on 
the left-hand side the theoretical annual 
load/duration curve, based on the required 
temperature rise, and on the right-hand side 
the heating water temperatures and the back 
pressure required at various outside tem- 
peratures. It shows that by far the greater 
part of the heat used for space heating during 
the heating season is required for a tempera- 
ture rise of less than 20 deg. Fah. and can be 
supplied at a back pressure of less than 6 lb per 
square inch (absolute). 

The temperature of the heating water in 
the morning and on days when the outside 
temperature is below 45 deg. Fah. can be raised 
in calorifiers with bled steam of a higher 
pressure, or by increasing the back pressure 
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for heat is then supplied by exhaust stexin wider 
the most favourable operating conditions, 

(6) The main advantage of hot-water storage 
in large-capacity hot-water accumulators (fo, 
the introduction of which the author wag 
responsible) is the balancing of the heat ang 
power loads and the considerable reduction jn 
plant capacity. 

The hot-water accumulator can be ised jn 
summer for the storage of cooling water. When 
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Initial steam condition, 900 lb per square inch (absolute), 
850 deg. Fah. 


A, electric power generation factor; B, exhaust heat 
output ; C, increase in boiler capacity, as compared with 
a condensing station at 29in vacuum; D, increase in 
boiler capacity, as compared with a condensing station 
at 28in vacuum ; H, power/heat ratio. j 


Fic, 6—Influence of Back Pressure upon Electricity 
Generation and Boiler Capacity ; 


the quantity of cooled return water of the hot- 
water distribution systems is not sufficient to 
meet the requirements of electricity generation, 
it is increased by an air-blast cooler. The 
additional electricity is generated with the 
reduced efficiency of a condensing cycle, but 
with the advantage that the cooling water can 
be stored in the hot-water accumulator and a 
small cooler unit can be used. To ensure, for 
instance, the operation of the heat-electric 
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Bach Pressure, /b,/sq.in. (abs.) 
(6) 


(a) Load/duration curve, based on the outside temperatures in Coventry (average of 1937-41). 


(6) Back pressure and hot-water temperatures. 
A, back pressure ; 


B, exhaust-steam temperature ; 


C, district heating supply temperature ; 


D, flow temperature of consumers’ heating system; EH, return temperature of consumers’ heating 


system. 


Fic, 7—Back Pressure for Hot-Water Distribution 


on the turbines. The most efficient method 
is to operate the turbines to give a variable 
exhaust pressure and to raise the temperature 
of the stored heating water during the night, 
when the electricity output of the sets can 
be reduced. By increasing the back pressure 
to 141Ib per square inch (absolute) the tem- 
perature of the service water can be raised to 
200 deg. Fah. and practically the total demand 


station for four full-load hours, in addition to 
the normal electricity output, an air cooler for 
only one-sixth of the generating capacity is 
required because it can remain in operation 
for twenty-four hours and store the cooling 
water for the time of use. The additional fuel 
consumption for this kind of peak power 
generation is negligible as compared with the 
advantage of firm kilowatt generation also 
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dwing the summer, and without additional 
yondensing sets and cooling towers. 

(c) :xhaust-heat storage increases the annual 
joad factor of a heat-electric station, but an 
appreciable quantity of power is generated in 
the off-peak time, mainly during the night. A 

rtion of the off-peak power will be avail- 
able for heating purposes by means of thermal 
electric storage. This leads to the system of 
double heat storage: first of exhaust heat at 
the generating station or sub-stations for the 
districts which can be served from the power 
station, and, secondly, of electric thermal 
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increased about two or three times and that 
of the transmission mains up to six times when 
suitable hot-water storage is provided. 

Economy of heat transmission increases with 
the greater heat demand. At a temperature 
drop of 100 deg. Fah. and a pressure drop of 
5in. water head per 100ft, the heat-carrying 
capacity, for instance, of a 20in main amounts 
to 286 million B.Th.U. per hour as compared 
with 4-3 million B.Th.U. per hour of a 4in 
main, or sixty-six times as much. 

For transmitting 1 million B.Th.U. per hour 
a distance of 1 mile, the weight of steel of both 
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Fic, 8—Interconnected High- and Low-Pressure Heat-Electric Generating Stations with Double Heat-Storage 


storage for districts which are too far away from 
a power station to be served by exhaust heat. 
By the system of double heat storage a complete 
co-ordination of generation and supply of heat 
and electric power can be attained. 

Fig. 8 shows a basic diagram of the double- 
storage system for an interconnected high and 
low-pressure heat-electric station. From a 
heat-electric station with a working steam 
pressure of, say, 1500lb per square inch, 
exhaust steam is supplied to a heat-electric 
station with a working pressure of, say, 200 Ib 
per square inch. The heating water is heated 
at this station in two pressure stages and 
stored in large-capacity hot-water accumulators, 
from which it is transmitted and distributed 
to the consumers with exhaust heat supply. 
The surplus of electric power is transmitted to 
substations with thermal storage. 

The electrode boilers can be combined with 
steam accumulators and back-pressure sets 
for peak power generation and hot-water heat- 
ing, by exhaust steam with subsequent hot- 
water storage. By this method electric peak 
power can be generated in consumers’ areas 
with a fuel consumption of only 6000 B.Th.U. 
per kilowatt-hour. 

When a convenient source of heat, such as 
river or lake water, is available heat pumps 
can be used instead of electrode boilers. The 
double heat-storage system facilitates the most 
economic application of the heat pump. Off- 
peak back-pressure power is used and, owing 
to the increased heat output, large districts or 
small towns even far away from the heat-electric 
station can be served by district heating. 

(d) The size of hot-water transmission and 
distribution mains can be considerably reduced 
by an increase of the temperature drop of the 
circulating heating water. For the distribution 
system of a district heating plant, a temperature 
drop of 70 deg. to 80 deg. Fah., and, for the 
transmission system, even a greater tempera- 
ture drop of, say, 100 deg. Fah., can to-day be 
permitted, as compared with 35 deg. Fah. pre- 
viously used. The heat-carrying capacity of 
the distribution and transmission mains is thus 


flow and return mains of 20in diameter amounts 
to 0-9 ton, as compared with a weight of 11-2 
tons of 4in mains for the same pressure drop. 
The cost of transmission mains can be assumed 
to be in proportion to their weight, and thus 
the economic range of a 20in main is 12-5 times 
as great as that of a 4in main. The weight of 
large transmission mains is small as compared 
with that of water-tube boilers, which amounts 
to about 9 tons for a capacity of 1 million 
B.Th.U. per hour. As has been shown above, 
only about 20 per cent extra boiler plant 
capacity is required for a heat-electric station 
as compared with a condensing station, i.e., 
1-8 tons of steel per 1 million B.Th.U. per hour 
boiler capacity. Similarly, the extra weight of 
steel for the boiler-house construction is reduced 
and, in consequence, the saving in steel and 
building material of a heat-electric station is 
appreciable as compared with the requirements 
of decentralised boiler plants for straight heat 
supply. 

The heat losses of large hot-water mains when 
properly insulated are very low. For heat 
transmission to a distance of 1 mile they amount 
to 0-77 per cent for 12in mains and 0-32 per 
cent for 20in mains. In contrast, the heat 
losses of the distribution mains and connections 
are much higher, because of the pipe sizes being 
much smaller, With heat-electric generation, 
however, the heat losses mean increased elec- 
tricity output and the cost of the heat losses 
is considerably reduced—to 20 per cent or 
less of that of a straight heat distribution 
system. 

The power input to the circulating pumps 
for the heating water is not higher than that 
for the cooling-water pumps of a condensing 
station. Whereas the power consumption of 
cooling-water pumps is lost, the greater part 
of the power consumption of the heating- 
water circulating pumps is regained in the form 
of heat. 

[The remainder of the paper dealt with a 
theoretical example of the application of heat- 
electric generation to a new town of 40,000 
inhabitants, ] 
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Personal and Business 


Siz Ernest Murrant has resigned, for health 
reasons, his appointment as a part-time member of 
the Docks and Inland Waterways Executive. 

LievuT.-CoLoNEL T. Cuitp, M.I.Mech.E., has been 
appointed general manager of British Engineers 
Small Tools and Equipment Company, Ltd. 

THe BristoL AEROPLANE Company, Ltd., 
announces that Mr. Brian Davidson, business 
manager, has been appointed a director of the 
company. 

Tue InsTITUTION OF Gas ENGINEERS has changed 
its address to 17, Grosvenor Crescent, London, 
8.W.1 (telephone, Sloane 8266; telegrams, ‘‘ Gaso- 
phaner, Knights, London ’’). 

Lonvon Transport states that Mr. L. B. Hewitt, 
A.M.I.E.E., has been appointed stores standardisa- 
tion officer in the Department of the Chief Technical 
Planning and Supplies Officer. 

Tue Unirep Steet Companies, Ltd., announces 
the appointment of Mr. A. A. H. Douglas, A.M.I. 
Mech.E., as director and general manager of the 
Distington Engineering Company, Ltd., Working- 
ton, Cumberland. 

Mr. H. J. Nicnots, C.I.E., D.Sc., M.I.C.E., 
A.M.I.Mech.E., has been appointed Registrar and 
Secretary of the Professional Engineers Appoint- 
ments Bureau, of 9, Victoria Street, S.W.1, with 
effect from March 8th. 

Tue Sretson Macutnz Toot Company, Ltd., 
states that its head office and showrooms have 
been moved to Cunard Works, Chase Road, North 
Acton, London, N.W.10 (telephone, Elgar 4000 ; 
telegrams, Selsomachi, London). 

Tue British BRoaDoASTING CORPORATION states 
that Mr. W. Balfour has been appointed engineer- 
in-charge of the studio centre and transmitting 
station at Aberdeen, in succession to Mr. W. W. 
Inder, who has retired after seventeen years’ 
service. 

Messrs. R. W. GREGORY AND PARTNERS, con- 
sulting engineers, of Newcastle-upon-Tyne, have 
opened an office at Refuge Assurance Buildings, 18, 
Baldwin Street, Bristol, 1 (telephone, Bristol 
23316). It will be in charge of Mr. L. C. Rettig, 
F.LE.S., A.I.E.E., whom the firm has taken into 
partnership. 

Dr. E. H. T. Hostyn, F.R.LC., has been 
appointed director of the British Chemical Plant 
Manufacturers’ Association and the British Food 
Machinery Manufacturers’ Association in succession 
to the late Mr. Norman Neville. As secretary, 
Dr. Hoblyn has been associated with the work of 
both organisations since 1944. 

Mr. R. W. Grirrin, B.Sc.(Eng.), A.M.I.E.E., 
and Mr. Cecil H. Smith, B.Sc.(Eng.), A.C.G.I., 
have started practice as consulting engineers under 
the style of Griffin, Smith and Partners, Ltd., at 
28, St. James’s Place, London, 8.W.1 (telephone, 
Regent 7191). They are specialising in instru- 
mentation and industrial process control. 

Mr. C. F. I. RamspEN, overseas director of the 
Federation of British Industries, has left this 
country for a two months’ tour of the Middle East. 
The object of the tour is to study existing financial 
and industrial conditions in the area and to investi- 
gate the prospects for British exports, particularly 
in connection with large-scale development plans or 
contracts which may bring business in machinery 
and equipment. 

Mr. E. P. Perecrine, B.Sc., Mem. A.S.M.E., 
A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., formerly 
chief research engineer at Pametrada, has now 
joined in partnership with Mr. A. K. Jeffrey and 
Mr. W. A. Turner, production engineering and 
foundry planning consultants. . The new partner- 
ship is known as Peregrine and Partners, and the 
address is The Manor House, Royston, Herts 
(telephone, Royston 3213). 

THe TELEGRAPH CONSTRUCTION AND Main- 
TENANCE Company, Ltd., and Johnson and Phillips, 
Ltd., announce an exchange of directors to 
strengthen the closer business association and tech- 
nical collaboration following the exchange of shares 
between the two companies in 1947. Accordingly, 
Mr. William Glass has been appointed to the board 
of the Telegraph Construction and Maintenance 
Company, Ltd., and Mr. John N. Dean to the board 
of Johnson and Phillips, Ltd. 


eee ie 


Mose Fan SHowRoom.—A demonstration van 
serving as a mobile fan showroom, is being operated 
by Woods of Colchester, Ltd., a subsidiary of the 
General Electric Company, Ltd. Aerofoil dual 
duty fans with contra-rotating impellers, propeller 
fans, man-cooler fans, and ‘‘ Xpelair” window 
fans are represented in the display. The van is 
visiting various towns and areas in the country 
and we learn that special visits can be arranged on 
request to Woods of Colchester, Ltd., or the parent 
company. 
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European Steel Costs 


The sixth session of the steel com- 
mittee of the United Nations Economic Com- 
mission for Europe has been concluded recently 
at Geneva. It was attended by representa- 
tives of fifteen European countries and of the 
U.S.A. M. Leon Daum (France) was re- 
elected chairman of the committee, and Mr. 
C. R. Wheeler (United Kingdom) was re-elected 
chairman of the Workng Party on Raw 
Materials. 

Among the many matters considered by the 
committee was the subject of steel costs in 
Enrope. In a review of measures recom- 
mended for reducing European steel costs, 
it was noted that, on the average, raw materials 
account for more than 50 per cent of the costs 
of steel products. The committee intends, 
therefore, to keep under constant review the 
short and medium-term supply and require- 
ments of the main raw-materials for steel- 
making ‘‘so as to take, if necessary, proper 
steps to ensure adequate supplies.’’ It is also 
intended to study measures by which prices 
of the main raw materials could be reduced. 
The view taken by the committee was that the 
present discrimination in prices practised in 
inter-European trade had an_ inflationary 
effect on steel prices. The committee expressed 
its desire to take the initiative towards finding 
a solution to the problem. . 

During a discussion on steel statistics the 
committee noted with regret that several 
European countries had not replied to its 
statistical questionnaires. It was emphasised 
that for the work of steel committee, it was 
important that production and consumption 
statistics should be forthcoming from all 
European countries. 


Taxation and Government Expenditure 


The Engineering Industries Associa- 
tion has issued a memorandum outlining 
representations which it has recently made to 
the Chancellor of the Exchequer in connection 
with his forthcoming budget. It again empha- 
sises that the penal level of taxation must be 
reduced and Government expenditure cut if 
the nation is to recover its economic well-being. 

The Association suggests that the present 
policy of freezing wages, profits and dividends 
hinders the productive effort, and that the 
level of reward for industry should move with 
the level of production. It, therefore, urges 
that reductions in taxation should be made to 
provide incentives for all categories of tax- 
payers involved in the productive effort. 
Among the proposals submitted by the Associa- 
tion are the abolition of profits tax on undis- 
tributed profits and the reduction of purchase 
tax on distributed profits ; the spread-back of 
losses, a review of purchase tax and the elimi- 
nation of all items entering into production 
costs by way of overhead expenses or other- 
wise, and a review of the Estate Duty legisla- 
tion in the Finance Act, 1940, which imposed 
a penal levy on an enhanced valuation of shares 
in controlled private companies. 

The memorandum goes on to say that the 
Engineering Industries Association is not 
satisfied with the manner in which the nationa- 
lised industries are being operated. It believes 
that the financial results of those industries 
would be improved if red tape and unnecessary 
paper work were eliminated and if executives 
were required to assume more responsibility 
as in private enterprise. It suggests that a 
non-political body of business and professional 
men should be appointed to submit an unbiased 
report on the operation of the nationalised 
industries and the desirability of decentralisa- 
tion. Moreover, the Association considers 
that all further plans for nationalisation should 
be abandoned and that no justification can be 
advanced for the nationalisation of the iron 
and steel industry. 

A further point made in the memorandum is 
that Government bulk buying has proved to be 


costly and unsatisfactory in many directions, 
and is a system which should be applied only 
in very exceptional circumstances. Finally, 
the Engineering Industries Association ex- 
presses the conviction that material savings 
should be effected in the cost of Government 
administration, including the elimination of 
unnecessary Government departments. 
British Overseas Trade 

The final figures for British overseas 
trade in February show the value of United 
Kingdom exports as £155,756,666, which was 
approximately £20,000,000 below the record 
figure achieved in January, but £7,000,000 
above the monthly average for 1949. Imports 
were valued at £181,657,890 and re-exports at 
£5,273,746. By volume, February exports 
are estimated to have been about one-eighth 
below January and slightly less than the aver- 
age for the fourth quarter of last year. 

Exports of manufactured goods in February 
were valued at £134,169,251, and most of the 
items in this classification maintained much 
the same level as in preceding months. Vehicle 
exports, for example, valued at £29,738,718, 
were a little higher than in the fourth quarter 
of 1949, exports of cars and chassis totalling 
33,554 units, which was 2807 more than in 
January and 27 per cent above the average for 
the fourth quarter of last year. Exports of 
commercial vehicles and chassis during February 
numbered 10,608 units, and were 18 per cent 
higher than the average for the fourth quarter 
of 1949. Machinery exports last month reached 
a value of £24,039,013, and those of iron and 
steel a value of £11,242,917. February coal 
exports amounted to 1,390,000 tons and were 
20 per cent above the monthly average for 
1949. 

The statistical material dealing with British 
exports and imports has been added to this 
week by the publication, by H.M. Stationery 
Office, of the first issue of a bulletin entitled 
** Report on Overseas Trade.’’ It has been 
prepared by the statistics division of the Board 
of Trade and will appear monthly. Most of 
the information contained in the bulletin has 
already been published in other official docu- 
ments, but the manner in which it is arranged 
will no doubt prove of value to those who 
require to have a broad pattern of the current 
overseas trade position. An especially useful 
feature of the new publication is the detailed 
analysis of United Kingdom exports to those 
markets where increased earnings are of par- 
ticular importance at the present time. The 
price of the bulletin is one shilling. 


Canadian Nickel 


The annual report of the International 
Nickel Company of Canada, Ltd., states that 
the company’s mines remained in good con- 
dition and operated throughout the year 1949 
without interruption. The quantity of ore 
mined last year was 9,984,891 short tons, com- 
pared with 10,866,862 tons in 1948. Proven 
ore reserves, however, at the end of the year, 
stood at 251,805,000 short tons, compared with 
246,177,000 tons at the end of 1948. Total 
sales of nickel in all forms during 1949 were 
209,292,257 Ib, a decline of 30,806,017 Ib, 
compared with 1948, but refined copper sales 
amounted to 221,075,080 lb, which was 
1,944,250 lb higher than in 1948. Last year’s 
sales of platinum metals, at 214,735 oz, were 
also greater than those of the preceding year. 
A statement by Mr. Robert C. Stanley, 
chairman, and Mr. John F. Thompson. presi- 
dent of the company, is included in the report. 
It says that during last year there were unusual 
fluctuations in the American demand for the 
company’s nickel products. They were caused 
by inventory adjustments by the consuming 
industries, work stoppages in the steel mills, 
and by uncertainties in the business outlook 
in the U.S.A. In the early months of last year, 
sales moved ahead of the record peace-time 
rate achieved in 1948, and then fell sharply, 








but made a good recovery towards tho end of 
the year. Costs of labour, supplies and ger. 
vices, the statement explains, conti ued to 
increase. Capital expenditure in 19.\), jt ig 
added, is estimated at 22,000,000 dollars, a 
sum which is necessary in order to provide 
and maintain a reliable source of supply for the 
large markets for Canadian nickel which the 
company has built up in the U.S.A., Great 
Britain, and other countries throughout the 
world. 


‘* Induction ”’ 

The Institute of Personnel Mana;-ement 
has published within the last few clays 4 
pamphlet—or broadsheet as it is cailed— 
entitled “ Induction : Introducing Indu:try to 
the Individual.” It is addressed primarily to 
the small company, and is a very practical 
account of how employees may best be intro. 
duced to the practice, policies and purpose of 
the smaller industrial organisation. 

Good “ induction,” the pamphlet claims, js 
one of the most important and most neg!ected 
factors in industrial efficiency, productivity 
and happiness at work, and cannot be dis. 
missed as a well-meaning gesture whicl: only 
large companies are able to afford. Large 
numbers of people in industry, it is pointed 
out, daily perform more or less routine work 
with no very clear idea of its ultimate purpose 
and with no great interest in it other than the 
immediate financial reward. It is, therefore, 
not surprising, the pamphlet suggests, that 
many regard their work simply as a living, 
since they are not encouraged to do anything 
else ! One of the main objects of “ induction ” 
is to make clear the true relationship which 
ought to exist between a man and his work. 

The pamphlet costs 2s. 6d. and can be ob- 
tained from the Institute of Personnel Manage- 
ment, Management House, Hill Street, London, 
W:2. 


Foundry Foremen’s Training Course 

A training course for foundry foremen, 
organised by the Institute of British Foundry- 
men, is being held this week-end at Ashorne 
Hill, Leamington Spa. It is the second of its 
kind arranged by the Institute and the number 
of foremen participating in it is round about 
200. The object of the course is to bring 
together foundry foremen in charge of men to 
hear the views of experts on various problems 
of great practical interest. The instructional 
value of the proceedings is also much increased 
by the opportunities provided for exchanges of 
experience in the discussions which follow the 
lectures. The lectures given to-day include one 
on “‘ Human Relations,” by Sir Robert Hyde, 
Director of the Industrial Welfare Society ; 
one on “Incentive Systems,’ by Mr. L. 
Buckley and Mr. A. Makins, and one on ‘ Over- 
heads and Production Costs,’’ by Mr. F. C. 
Lawrence. To-morrow, the programme pro- 
vides lectures by Mr. A. J. Smith on “ Pro- 
duction Control,’’ and by Mr. J. J. Blackbourn 
on “The Maintenance of Plant and Equipment.” 


Coal Production 

Last week’s output of deep-mined coal 
in Great Britain amounted to 4,105,800 tons, 
or 25,000 tons less than in the preceding week. 
There was, however, a greater quantity from 
opencast workings which brought the total 
amount of coal won last week to 4,361,100 
tons. Disputes last week are estimated to 
have caused a loss of 32,100 tons in the output 
from the deep mines. A statement by the 
Ministry of Fuel and Power shows that in the 
first eleven weeks of this year the total saleable 
output of coal was 47,398,800 tons, compared 
with 46,744,700 tons in the corresponding weeks 
of 1949. The statement shows also that the 
decline in colliery manpower continues. In 
the week ended March 11th the total number of 
wage-earners on colliery books was 704,800, of 
whom 291,100 were face workers. A year 
ago the figures were 726,900 and 298,40/ 
respectively. 
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March 24, 1950 


French Engineering News 
(From our French Correspondent) 


Total Franco-Saar coal production for January 
constitutes a record, with a figure of 6,182,000 
tons, compared with 5,802,000 tons in Decem- 
per, 1949. The average daily production of 
188,300 tons and the average coal face output 
of 1135kg per man-shift also constitute records. 
The improvement is expected to continue 
until the paid holiday period starts, and in 
view of the relative abundance of coal, it has 
peon asked that subsidies for coal imported by 
public services should cease. 

* * * 

Production of automobiles by the main firms 
in France was: as follows for January, 1950: 
Renault, 11,677 (8126 in January, 1949); 
Citroen, 6725 (against 4199); Peugeot, 4870 
(against 3297) ; Simca, 2870 (against 1798) ; 
Ford, 2011 (against 796). Exports of private 
cars were 7603 in January, against 9371 in 
December, 1949. 

* * * 

French locomotive constructors are very 
disappointed at the recent decision by Holland 
to construct twenty-five six-axle electric loco- 
motives under American Westinghouse patents. 
They point out that Alsthom has already 
produced such @ model, which has been fully 
tested and given satisfaction, so that the 
order could have been placed in France and 
delivery made in the same period. Ten six- 
axle locomotives and fifty four-axle locomo- 
tives have been ordered from France, but the 
supplementary order placed, worth about 
1800 million francs, has been lost to the indus- 

It is also pointed out that France and 
Holland are the only countries with a large- 
scale 1500V electric railway network, and 
experience acquired in France during con- 
struction of the first locomotive order was 
considered the best guarantee for Holland. 

* * * 


January steel production shows an increase 
of 700 tons a day worked, for crude steel, over 
December, 1949. The cast iron position is 
becoming serious, with six blast furnaces less 
in use than in June. Compared with the record 
year, 1929, there is a deficiency of 20 per cent 
in cast iron, 7 per cent in crude steel and 4 
per cent in sheet steel. The Saar production 
figures for January show an advance over the 
corresponding December, 1949, figures. 

* + * 

Research by the Gaz de France laboratories 
has been mainly concentrated on products 
which it is possible to extract from coal tar. 
Many such products have been developed by 
the laboratories, including resins needed by the 
paint and varnish industries, plastics and 
mixtures from which various constituents, such 
as aniline, have been drawn. The laboratories 
have also extracted benzenes, toluenes, xylenes 
from gas and coal tar and transformed them 
into heavy solvents for the dyeing industry, for 
resins or for oils. Hitherto materials with the 
degree of purity required were not produced in 
France and had to be imported from the United 
States, but now the country’s needs can be 
satisfied in this field. Independently of this 
work, the laboratories have been developing 
protective linings for gas pipes and rubber 
joints for steel pipes. 

* * * 

Following a statement by the European 
Economie Commission that there was some risk 
of over-production of coal in the future, France 
points out that she has nothing to fear from 
over-production, which will occur mainly 
among her traditional suppliers. The Monnet 
plan aims to eliminate French coal imports, 
which will fall from 20 million tons in 1939 to 
10 million tons in 1950 and less than 5 million 
tons in the two following years. France’s 
problem is to utilise all the qualities she pro- 
duces herself, not only in France, but also in the 
French Union. Her future needs will only 


concern certain qualities of anthracite and small 
coke. The re-equipment plan for the Lorraine 
coke plants should obviate the necessity of 
importing 2 million tons of coke from the Ruhr 
in 1952. 
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Notes and Memoranda 


Rail and Road 


SaFETY WORKING ON PERMANENT Way.—lIt is a 
recognised fact that most accidents to men working 
on permanent way could be avoided by the exercise 
of more care plus a knowledge of the risks, and to 
put these risks and the best methods of avoiding 
them in as forceful a way as possible before the 
staff, the chief engineer’s department of London 
Transport has produced a booklet entitled ‘‘ Safety 
on the Track.” This little book is written in 
straightforward lan and contains many 
amusing illustrations which are designed to draw 
the attention in as — a way as possible to the 
dangers of thoughtless or foolhardy actions. The 
book has been written by Mr. R. J. MacLeod, an 
assistant to the permanent way engineer, and is 
illustrated by Mr. Alec Gorton, a district inspector. 
It is being distributed to every member of the 
permanent way maintenance staff. Whilst the 
idea behind the publication is not new, it super- 
sedes a pre-war publication on “ Safety First.” 

A Frm on Locomorives.—An interesting sound- 
colour film has been produced by the Locomotive 
Manufacturers’ Association, dealing with the birth 
of the locomotive in this country, its introduction 
to the world, its evolution and development to suit 
the varied conditions of gauge, gradient, curvature 
and climate of railways throughout the world, and 
illustrative of the capacity of the industry in design 
and manufacture. The film refers to the pioneers, 
mentions the delivery of the first locomotives to 
the Continent and America, and traces the gradual 
development from single to four-wheeled, six- 
wheeled and eight-wheeled locomotives and to the 
powerful articulated type of double eight-coupled 
and diesels. It is accompanied by appropriate 
commentary and gives flashes to emphasise the 
skill and variety of production of this important 
industry. The various locomotives shown, some in 
construction and others in service, indicate the 
large number of the world’s railways which this 
industry serves. The film gives glimpses of steel 
and ironfoundries, forging and machine tools, 
boiler and erecting shops in locomotive works, and 
concludes by giving overseas action pictures of 
some locomotives. 


Air and Water 


Sournampron Marine Armport.—The Parlia- 
mentary Secretary to the Ministry of Civil Aviation 
stated in Parliament recently that the British 
Overseas Airways Corporation had reluctantly 
decided, in view of the substantial economies which 
would result, to withdraw flying-boats from service 
as soon as landplanes were available as replacements. 
One consequence of that decision would be that the 
Corporation’s use of the Southampton Marine Base 
would be discontinued. It was intended to keep the 
airport on a care and maintenance basis unless some 
other interim use could be found for it. 

L.C.C. Maryn DratnaGe CommitTTreE.—The London 
County Council has decided that its duties as a 
main drainage authority should be remitted to a 
committee specially constituted for that purpose. 
The new committee will be known as the Rivers and 
Drainage Committee. In addition to its responsi- 
bilities for main drainage, it will undertake certain 
allied functions, including the maintenance of 
bridges, other than over the Thames, pipe subways, 
Thames Embankment walls (at present in the order 
of reference to the Town Planning Committee) and 
the Thames flood prevention, smoke nuisance pre- 
vention and miscellaneous public health functions 
of the Housing Committee. 


Miscellanea 

Leap Prices.—The Ministry of Supply announces 
that, as from March 16th, the price of good soft pig 
lead has been reduced by £4 per ton delivered, 
from £88 to £84. 

Inp1a’s Exvectric Lamp Propuctrion.—Accord- 
ing to Indian Trade and Industry, 13,560,000 electric 
lamps were produced in India last year, compared 
with 9,246,350 in 1948 and 8,114,575 in 1946. It 
is stated that Indian factories have the capacity to 
turn out about 18,000,000 lamps a year, although 
so big an output has not yet been reached. 

AUSTRALIAN STEEL Propuction.—It is reported 
that Australia’s steel production in 1949 amounted 
to 1,129,000 tons, or 214,000 tons less than in 
1948. This production, it is stated, represents 
only 65 per cent of capacity. Last year, therefore, 
Australia’s output represented only 1-1 per cent 
of the total world steel production. The decline 
is attributed to a shortage of coal brought about 
by strikes and other stoppages during the year. 


Remorse Controt anD Gas Supriy.—A control 
system designed jointly by the Bryan Donkin 
Company, Ltd., Chesterfield, and the Automatic 
Telephone Company, Ltd., Liverpool, is described 
in a brochure entitled “‘ Remote Control: Applied 
to District Holder Stations and the Supply of 
Gas in Bulk.” Dealing in turn with both classes 
of gas supply, the brochure outlines the control 
problems involved and the method of approach. 
Some of the principal components of the equip- 
ment are referred to, including the electrical 
transmission system and the Donkin volumetric 
governor. The operating procedure is outlined 
and the text is amply illustrated. 


InstiITruTE oF Puysics.—The Stress Analysis 
Group of the Institute of Physics is holding its 
fourth annual conference on Monday, Tuesday and 
Wednesday, April 3rd, 4th and 5th, at University 
College, Gower Street, London, W.C.1. At the 
opening session, on April 3rd, at 3.30 p.m., the 
subject for discussion is “‘ Brittle Lacquers,” and at 
10 a.m. on Tuesday, April 4th, papers dealing with 
“The Use of Models in Structural Work ”’ will be 
presented. The subject for Tuesday afternoon is 
** Recent Developments in Photoelasticity.”” On the 
final day, Wednesday, April 5th, papers to be pre- 
sented cover “The Application of Experimental 
Stress Analysis Methods to Soil Mechanics Prob- 
lems ” and “‘ Experimental Stress Analysis Methods 
in the Motor Industry.” The conference will be 
open to the public, and full details can be obtained 
from the honorary secretary of the Group, Mr. E. K. 
Frankl, Engineering Laboratory, Cambridge. 

MODERNISATION OF GOLD Coast LIGHTHOUSES.— 
Five lighthouses on the Gold Coast—Accra, Sekondi, 
Axim, Cape Three Points and Cape St. Paul— 
are to be modernised by Chance Brothers, Ltd. 
In all these lighthouses the petroleum vapour system, 
using an incandescent mantle and revolving lens, 
will be superseded by electric lamps and modern 
lenses, although the older equipment will be 
retained to serve as standby. Generally the 
luminous output will be increased tenfold. At 
Accra and Sekondi the lamps will be mains-fed 
but standby supply will be provided by an auto- 
matically operated diesel engine-driven generating 
plant. At the remaining three lighthouses where 
no electricity supplies are available, individual 
generating stations will be installed. Each instal- 
lation will comprise three engine-driven generating 
sets, allowing for one set to be overhauled while 
the second is on load and the third is a standby. 
All lighthouses will be push-button controlled and 
there will be a comprehensive alarm system to 
acquaint the keeper with the operational state of 
the equipment. 

MopeRN ConTroL TELEPHONE SYSTEM aT 
BuRNTISLAND.—The district traffic control office 
at Burntisland (Scottish Region, British Rail- 
ways) has recently been modernised by substituting 
automatic switching apparatus for the two manual 
switchboards at Dumferline and Ladybank. Trunk 
working has been retained and the total number 
of circuits to which the controllers have access is 
as follows—trunk lines, five to each switching 
centre; selective ringing lines, nineteen; code 
calling lines, ten. Contact with the adjacent controls 
at Glasgow, Edinburgh and Aberdeen is provided 
for by direct end-to-end circuits. Ring-back tone 
is transmitted to all way-stations indicating that 
calls have been correctly routed to the control ; 
and uncoupling signals are transmitted auto- 
matically by the restoration of the circuit “ con- 
nect’ keys on the keyboards at Burntisland. 
Fifteen new desk assemblies and sixteen keyboards 
have been installed. A comprehensive “ tester ” 
is provided to cover all line tests and apparatus 
functions. The equipment was supplied and in- 
stalled by the General Electric Company, Ltd., 
under the supervision of W. Bryson, Esq., Signal 
and Telecommunications Engineer, Scottish Region. 





Contracts 


Aw order has been placed with John I. Thorny- 
croft and Co., Ltd., to build for Peru a 600-ton 
floating dock of the double-sided self-docking type 
complete with mechanical side and bilge shores and 
flying gangways. 

THE Railway Executive has placed a contract 
with Harland and Wolff, Ltd., for extensive altera- 
tions to the cross-channel steamer “‘ Duke of York.” 
They will include an increased number of berths, 
improved public rooms, modification to appearance 
and the conversion of the machinery from coal to 
oil burning. The alterations are made necessary by 
the transfer of the ship to the Harwich-Hook of 
Holland service. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having nctices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 
To-day, March 24thS.E. Lonpon Branow: S§.E. 

London Tech. Coll., Lewisham, “Telephone and 

Exchange Work,” W. H. Dibben, 8 p.m. 

Thurs., March 30th—Luton Branch: George Hotel, 

George Street, Luton, “Cold Cathode Lighting,” 

E. A. Langsdon, 7.45 p.m. 


British Institution of Radio Engineers 
Thurs., March 30th—S. Mtptanps Srcrion: Téch. 
Coll., Coventry, “‘ Electronics and the Brain,” H. W. 


Shipton, 7 p.m. 
Chemical Society 
Wed. and Thurs., March 29th and 30th.—Anniversary 
Meetings, Edinburgh, 1950. 
Engineers’ Guild 
Thurs., March 30th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “‘ The Objectives and Organisation of the 
Engineers’ Guild,” J. H. W. Turner, 6 p.m. 
Hull Chemical and Engineering Society 
Tues., March 28h.—Church Institute, Albion Street, 
Hull, “ Perspex,” L. Griffiths, 7.30 p.m. 


Illuminating Engineering Society 

To-day, March 24th—BrrmincuaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham, Presidential 
Address, J. N. Aldington, 6 p.m. 

Thurs., March 30th.—Guascow CENTRE: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, annual general meeting, followed 
by Presidential Address and dinner, 7 p.m. 

Fri., March 31st—Huppersrietp Group: Electricity 
Showrooms, Market Street, Huddersfield, ‘‘ The Latest 
in Electric Lamps,” H. L. Privett, 7.15 p.m. 


Incorporated Plant Engineers - 

Mon., March 27th.—W. anv E. Yorxs Branowx: The 
University, Leeds, ‘“‘ Modern Methods of Lubrication,” 
Film, 7.30 p.m. 

Institute of British Foundrymen 

Sat., March 25th—WatEs aNnD MonmoutH BRaANcH : 
Engineers’ Institute, Cardiff, film, ‘‘ The Production of 
Castings for Internal Combustion Engines,” presented 
by C. R. van der Ben and H. Haynes, 6 p.m. 

Wed., March 29th.—Lonpon Brancu: Waldorf Hotel, 
Aldwych, W.C.2, “ Patternmaking for Engineering 
Castings,” H. 8. W. Brittain, 7.30 p.m. 

Institute of Economic Engineering 

Wed., March 29th.—Coventry Group: Tech. Coll., 
Coventry, ““The Manufacture and Uses of Ball and 
Roller Bearings,” T. G. Barnbrook, 7.15 p.m. 

Institute of Fuel 

Tues., March 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “ High- 
Temperature Combustion-Heated Furnaces,” M. W. 
Thring, 5.30 p.m. 

Institute of Industrial Supervisors 
Thurs., March 30th.—Chamber of Commerce Building, 


nF 


New Street, Birmingham, “ Brains Trust,” 7.30 p.m. 
Institute of Marine Engineers 
Tues., March 28th.—85, Minories, E.C.3, annual general 
meeting, 5.30 p.m. 
Wed., March 29th.—The Headquarters Ship “ Welling- 


ton,” Victoria Embankment, W.C.2, “* Progress in 
Marine Propulsion, 1910-50,” K. C. Barnaby, 10.15 
a.m. 
Institute of Metals 
Thurs., March 30th.—Suerrretp Loca SscTION: 


Grand Hotel, Sheffield, annual general meeting, films, 
6.30 p.m. 
Institute of Road Transport Engineers 

To-day, March 24th—Mivtanps CenTRE: Crown Inn, 
Broad Street, Birmingham, 1, Open Session of Ques- 
tions and Answers, 7 p.m. 

Thurs., March 30th.—WeEsTERN GrovuP: Grand Hotel, 
Bristol, ““ Modern Engine Testing Equipment,” S. G. 
Mundy, 7 p.m. 

Institution of Civil Engineers 

Tues., March 28th.—Great George Street, S.W.1, ““ New 
Steel Works, Port Talbot: Planning and Design,” 
W. 8. Atkins, 5.30 p.m. 

Wed., March 29th.—AssocIaTION OF LONDON STUDENTs : 
Great George Street, S.W.1, “ American Railroad 
Practice,” A. C. E. Sandberg, 6 p.m. 

Fri., March 3\st-—YoRKSHIRE ASSOCIATION: Great 
Northern Station Hotel, Leeds, ‘‘ Driving and Lining 
the Clunie Tunnel on the Tummel-Garry Hydro- 
Electric Scheme,” C. F. Grundy; ‘ The Mullardoch- 
Fasnakyle-Affiric Tunnels,” E. C. Dillon, 7 p.m. 

Institution of Electrical Engineers 

To-day, March 24th.—N.E. StupEnts’ SzoTion: King’s 
College, Newcastle-upon-Tyne, “Patents and the 
Electrical Engineer,” L. H. A. Carr, 7 p.m. 

Mon., March 27th—Ravio Ssection: Savoy Place, 
Victoria Embankment, W.C.2, “The Operation and 
Maintenance of Television Outside-Broadcast Equip- 
ment,” T. H. Bridgewater, 5.30 p.m. 

Tues., March 28th.—ScottisH CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘‘ Visual Methods in Engineering Teaching,” 
H. E. Dance, 7 p.m. 

Wed., March 29th.—Surrry Section: Savoy Place, 

Victoria Embankment, W.C.2, “‘Some Experience 

with a British A.C. Network Analyser,” G. Lyon, 

5.30 p.m, 
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Thurs., March 30th.—Savoy Place, Victoria Embank- 
ment, W.C.2, symposium of papers on the M.K.S. 
System of Units, 5.30 p.m. 

Institution of Heating and Ventilating Engineers 

Tues., March 28th.—Scottish Branow: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, ‘“‘ Pneumatic 
Conveying and Dust Exhausting,” 6.30 p.m. 

Fri., March 31st.—MaNcnESTER AND District BRANCH : 
Town Hall Extension, Manchester, “‘ Mine Ventilation,’ 
followed by a visit to a coal mine, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, March 24th.—Storey’s Gate, St. James’s Park, 
8.W.1, “The Full Application of Motion Study,” 
Anne G. Shaw, 5.30 p.m. 

Sat., March Sich —Yonxcoumen Branch GRADUATE 
Section : The University, Leeds, Chairman’s Address, 
J. F, Hoyle; films, (1) “* Power for Ships,” (2) ‘ The 
Nature of Plastics,”’ (3) ‘‘ The Blue Edge,” (4) ‘‘ Har- 
nessing the Hills,”’ 2.30 p.m. 

T'ues., March 28th.—BremincHaM A.D. CenTRE: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, ‘‘ Some Thoughts on Stability and Steering 
of Single-Track Vehicles,” R. Wilson-Jones, 
6.45 p.m. 

Thurs., March 30th.—Scortish Brancu: Royal Tech. 
Coll., Glasgow, “‘ Some Considerations in the Provision 
and Operation of an Overseas Mail Service,” James 
Gray, 7.30 p.m.——WESTERN A.D, CENTRE: Royal 
Hotel, Bristol, “‘ Air Condition Control for Auto- 
mobiles,” C. S. Steadman, 6.45 p.m. 

Fri., March 3lst.—Storey’s Gate, St. James’s Park, 
S.W.1, “‘ Gas Cooling and Humidification: Design of 
Packed Towers from Small-Scale Tests,” W. F. Carey 
and G. J. Williamson ; ‘‘ A Contribution to the Theory 
of Natural Draught Cooling Towers,” B. Wood and 
P. Betts, 5.30 p.m. 

Institution of Naval Architects 

Wed., Thurs. and Fri., March 29th, 30th and 31st.— 
Spring meeting on board the ‘ Wellington,” Head- 
quarters Ship of the Honourable Company of Master 
Mariners, Temple Stairs, Victoria Embankment, 


W.C.2. 
Institution of Production Engineers 

To-day, March 24th._—Coventry GrapDvuATE SECTION : 
Tech. Coll., The Butts, Coventry, “ Production on 
Capstan Lathes,” R. C. Fenton, 7.15 p.m.—— WESTERN 
Section: University College of the South West, 
Exeter, “Jig and Tool Design,” R. O. Jeakings, 
7.30 p.m. 

Mon., March 27th.—MANCHESTER SectTION: College of 
Technology, Sackville Street, Manchester, annual 
general meeting, 6.30 p.m.; “‘ Valid Incentives,” E. C. 
Gordon England, 7.15 p.m. 

Tues., March 28th.—LixcoLtn SvuB-SEcTION: Visit to 
Ruston and Hornsby, Ltd., Boultham Works, Lincoln, 
7.30 p.m.— Luton, BEDFORD anD DistRIcT SECTION : 
Town Hall, Luton, “ Diamonds in Industry,” J. J. 
Smit, 7 p.m. 

Wed., March 29th.—NorTHERN IRELAND SECTION: 
Municipal College of Technology, Belfast, film evening 
and annual general meeting, 7 p.m.——SHREWSBURY 
Sus-Szorion: Walker Tech. Coll., Oakengates, 
“Sand Casting,” 7.30 p.m. WESTERN SECTION: 
Grand Hotel, Bristol, annual general meeting, 7.15 p.m. 

Junior Institution of Engineers 

To-day, March 24th.—39, Victoria Street, 8.W.1, “ Rail- 
way Engineering Research,” J. C. Loach, 6.30 p.m. 

Wed., March 29th.—SuerFrtetp AND District SECTION : 
Royal Victoria Station Hotel, Sheffield, ‘‘ Mainly 
About Steel,” A. Roebuck, 7.30 p.m. 

Thurs., March 30th.—E. Mrpuanp Group: Mechanics’ 
Institute, Burton Street, Nottingham, ‘‘ Some Aspects 
of the Chemistry of Boiler Water,” H. R. Nuttall, 








7 p.m. 
Fri., March 31st.—39, Victoria Street, S.W.1, “ Open- 
cast Coal Mining,” 8. W. Pardoe, 6.30 p.m. 
Liverpool Engineering Society 
Wed., March 29th.—24, Dale Street, Liverpool, annual 
general meeting, 6 p.m. 
Manchester Statistical Society 
To-day, March 24th.—Albert Hall, Peter Street, Man- 
chester, ‘Measurement of Production,” A. Howarth, 


6.45 p.m. 
Ministry of Works 

Tues., March 28th.—Oollege of Art, St. Peter’s Lane, 
Canterbury, ‘‘ Prestressed C te Devel s at 
Ministry of Works Field Test Unit,” O. J. Masterman, 
7.15 p.m. 

North East Coast Institution of Engineers and Shipbuilders 

To-day, March 24th.—Neville Hall, Newcastle-upon- 
Tyne, “Electric Power Station Efficiency,” T. P. 
Everett, 6.15 p.m. 

Royal Aeronautical Society 

Thurs., March 30th.—Institution of Civil Engineers, 
Great George Street, 8.W.1, “ Modern Methods of 
Testing Aero-Engines and Power Plants,” A. C. 
Lovesey, 6 p.m. 


Society of Engineers 





To-day, March 24th—17, Victoria Street, 8.W.1, 
“‘ Submersible Pumps,” B. Payne, 6.30 p.m. 
Women’s Engineering Society 
Tues., March 28th.—MaNCHESTER BRANCH: Visit to 


Hunts’ Bank Signalling School, Manchester, 6.30 p.m 





Launches and Trial Trips 


Crry oF PHItaDELPata, cargo liner; built by 
Furness Shipbuilding Company, Ltd., for Hller- 
man Lines, Ltd.; length 450ft, breadth 61ft 6in, 
depth 33ft 3in, deadweight 10,850 tons ; one set of 
Parsons single reduction geared turbines of 7200 
s.h.p., using superheated steam from two Babcock 
and Wilcox watertube boilers. Trials, January 9th. 
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Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printin 
are listed below. The reports themselves may be 
inspected at the Technical Information and Dosuments 
Unit, 40, Cadogan Square, London, 8.W.1, by quoti 
the appropriate F.D. reference numbers. Ph: ie 





of the reports can be made available at cost. “a 
No. of 
report Title 

F.D,.2204/49 New Methods for Determining (re Con 


sistency of Grease: Verein | )outgche 
Kisenhuettenleute (Association of Gop. 
man Iron Foundrymen), Duess:|dorf. 

The Influence of Cold Straight: ning on 
the Mechanical Properties 0; Engine 
Bearers in AZM (6 Al, 1 Zn) and AZ 
855 (7 Al, 1 Zn) Light Alloys: 1G, 
Farbenindustrie A.G., Bitterfe\., 

Experiments with Mounted K- Light 
Alloy Beari Technische Hogh.- 
schule (Technical University), Wohler 
Institut, Braunschweig. 

Reports on Various Aspects 0: Aero. 
nautical Research with Speciai Refer. 
ence to Motive Power:  Reichsluft. 
fahrtministerium (German Air Minis. 
try), Berlin. 

Ferroprint of a Four-Roller Universal 


F.D.2015/49 


F.D.2040/49 


F.D.2873/46 


F.D. 1826/48 


Calender (Jos. Eck and _ soehne, 
Duesseldorf-Heerdt). 

F.D. 2623/49 Patent applications relating to Multi- 
Stage Coaupeeunors, Steam and Gas 


Turbines, and Turbo-Generator Units 
(Brown Boveri and Cie. A.G., Mann- 
heim). 

Reports on the Synthesis of Lubricating 
Oils (Ruhrehemie A.G., Oberhausen. 
Holten). 

Development of High-Temperature Re- 
sisting Materials for Gas ‘Turbine 
Blades (Fried. Krupp A.G., Essen). 

Effects of Synthetic Paraffin Products 

on Co r (Rubrchemie A.G., Ober. 

PireBiin, Tong 

The Experimental Solution of Torsional 
Problems by the Soap Film Analogy, 
Zentrale fuer Wissenschaftliches Ber. 
ichtswesen der Luftfahrtforschung 
(Central Office for Scientific Aero. 
nautical Research Reports), Berlin- 
Adlershof. 

The Design and Manufacture of Wooden 
Aircraft. Lilienthal Gesellschaft fuer 
Luftfahrtforshung (Lilienthal Society 
for Aviation Research), Berlin. 

Hot Planing Tests (Fried. Krupp, A.G., 
Widia Werk, Essen). 

Patent applications relating to a Process 
for Producing Articles of Uniformly 
High Strength with Longitudinally 
Varying Cross Section (I.G. Farben- 
Indastrie A.G., Bitterfeld- Wolfen). 

Patent Applications Relating to the 
Production of Solid and Hollow Pro- 
files, &c., by Extrusion (1.G. Farben- 
industrie A.G., Bitterfeld-Wolfen). 
Measuring Cutting Temperature and 
Tool Wear (Technische Hochschule 
(Technical University), Munich). 
Research Reports Relating to Elektron 
Alloys, 1I.G. Farbenindustrie A.G., 
Bitterfeld. 

Patent Applications Relating to Regu- 
lating Devices on Electrically Driven 
Machines, Brown Boveri and Cie. A.G., 
Mannheim. 

Patent wg agg Relating to Syn- 
chronous Motors, Brown Boveri and 
Cie. A.G., Mannheim. 

Microfilm of Interrogation of Dr. b. 
Schmidt and Dr. Ritz, ‘‘ Gas Turbine 
Developments in Germany.” 

The Oscillation Properties of Piezo- 
Electric Measuring Instruments, Zen- 
trale Fuer Wissenschaftliches Berichts- 
wesen der Luftfahrtforschung (Central 
Office for Scientific Reports on Aero- 
nautical Research), Berlin. 

Machine Record Cards, Rheinmetall 
Borsig, A.G., Duesseldorf. 

Drawings of Lay-out of Crushing and 
Mixing Plant for Refractories, Didier 
Werke, G.m.b.H., Bonn. 

Butt Welding of Cutting Tools, Kspe- 
cially Milling Cutters, Wilhelm Fette, 
Hamburg-Altona. 

Patent Applications Relating to Rotor 
Bars with Tra) -Shaped Cross Sec- 
tion, Brown Boveri and Cie. A.G., 
Mannheim. 

Fundamental Ideas and Definitions in 
the Theory of Lubrication, I.G. Farben- 
industrie A.G., Ludwigshafen. 

Pneumatic Straightening and Bending 
Press and an Instrument for Checking 
the Thickness of Long Tubes, Junkers 
Flugzeug-und-Motorenwerke, A.G., 
(Junkers Aeroplane and Motor Works 
Co.,) Dessau and Halberstadt. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.i, 
which has at ite di 1 a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


F.D. 819/48 
F.D. 27/49 
F.D. 2201/49 


F.D. 2471/49 


F.D, 2317/49 


FD. 4182/47 


F.D. 1079/48 


F.D. 1097/48 


F.D, 4211/47 
F.D. 2037/49 


F.D. 1518/49 


F.D. 2727/49 
F.D. 549/47 


F.D. 912/48 


F.D. 589/49 
F.D, 2184/48 


F.D. 1097/49 


F.D. 2699/49 


F.D. 3609 /48 


F.D, 2584/48 
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March ‘31, 1950 


Machine Tool Trades Association 
Annual Luncheon 


Some 450 members and guests attended the 
anual luncheon of the Machine Tool Trades 
Association which was held in London on 
Wednesday, March 22nd. In the course of his 
speech welcoming the guests the President of 
the Association, Mr. J. B. 8. Gabriel, said that 
the Association was very conscious of the 
roblems which faced the country, and it took 
its responsibilities very seriously. Although 
methods and products changed with the times 
the one thing the industry would not change 
was the high standard set by its forebears for 
honest workmanship and fair dealing, which 
was regarded as a priceless ‘heritage. Lord 
Bruce responded to the toast and said that he 
welcomed the invitation of the Association, 
as he believed that the industry was the founda- 
tin of everything it was hoped to do in the 
future to solve the economic problems of the 
moment. Lord Bruce considered that the 
balance of machines left for home demands 
after the export allocation had been made 
was insufficient to meet the requirements 
for the expansion of British industry. For 
exports, increasing competition would have 
to be met from continental countries anc 
Japan, and to organise for this competition 
the industry must have leadership, co-operation 
and planning. Co-operation with the Govern- 
ment was essential if success was to be achieved, 
for all of the industry’s activities were so closely 
linked with the whole economic policy that 
such co-operation could not be avoided. In his 
remarks on the very large number of small 
independent firms in this country, Lord Bruce 
suggested that there could well be a greater 
linking up and degree of co-operation which 
would be to the advantage of these firms and 
the industry. In addition to a certain amount 
of merging of interests there were possibilities 
of establishing on behalf of groups of such firms’ 
overseas selling agencies. Speaking on scientific 
development, he said that a great problem in 
the machine tool as well as other industries 
was the shortage of technologists who could 
apply the findings of scientists and research 
workers to production. In conclusion, Lord 
Bruce appealed to the Association to give a 
lead to the Government in the organisation of 
its industry in such a way that official inter- 
vention would be rendered unnecessary. 


British Electricity Bulk Supply Tariff 


New charges for bulk supplies of electricity 
to the Area Boards have been fixed by the 
British Electricity Authority and will come into 
force on April 1, 1950. ‘The Authority’s interim 
bulk supply tariffs have hitherto incorporated 
adjustments by way of percentage surcharge 
or discount. These adjustments, intended 
to lessen the impact which would have resulted 
from an immediate change from prevesting 
charges to a uniform charge, have been reduced 
by stages with the object of instituting a 
national tariff at the earliest practicable date. 
That object will be achieved in the new bulk 
supply tariff which will be the same for all 
Area Boards, subject to the appropriate varia- 
tions in the respective areas under the standard 
fuel cost clause.. The interim tariffs were 
necessarily fixed before full information was 
available as to the allocation of assets between 
the Authority and the Area Boards, the capital 
and other annual charges to be borne by them 
and the incidence of other costs and charges 
consequent upon the transfer of undertakings. 
In the event the Authority’s trading with the 
Area Boards resulted in a small deficit in 
1948-49, New generating plant and trans- 
mission equipment are being provided at 
increased cost, with a resultant increase in 
annual capital charges which can only be par- 
tially offset by the resulting economies in 
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operating costs. Moreover, operational labour 
costs have risen in consequence of an increase 
in rates of pay agreed during the current 
financial year. In these circumstances the 
Authority have found it necessary to increase 
their bulk supply tariff for supplies to the Area 
Boards for the year 1950-51. The additional 
costs are mainly in the fixed charges, but 
economies that have been effected in the running 
costs are being applied to offset partly the 
increase in fixed costs. In the new tariff, there- 
fore, the kilowatt charge is increased from 
£3 10s. to £3 15s. per kilowatt of maximum 
demand, while the running charge remains 
unaltered at 0-335d. per unit, subject to a 
variation of 0-0007d. per Id. variation in the 
price of fuel in the respective areas from the 
basic figure of 38s. per ton. The method of 
ascertaining the chargeable maximum demand 
will be similar to that used in previous years. 
The new tariff provides that if any Area Board 
has a demand at night or during a week-end 
in excess of their maximum daytime demand 
during weekdays the excess shall be charged 
for at the rate of one-third of the normal 
kilowatt charge. It is intended to increase the 
revenue of the Authority from the sale of elec- 
tricity in bulk to the Area Boards by a little 
more than 2 per cent of the revenue from such 
sales in 1949-50, but the increase in charge will 
fall more heavily on some Area Boards than on 
others. 


The M.K.S. or Giorgi System of Units 


THE increasing use of the M.K.S. system of 
units gives particular point to the symposium 
of papers dealing with this subject at the 
Institution of Electrical Engineers on Thursday, 
March 30th. In the first of four papers that 
were discussed, L. H. A. Carr outlined the case 
for the adoption of the M.K.S. system by 
describing it as an absolute system embodying 
mechanical, electrical and magnetic units. 
It rests on its own fundamental definitions, 
independently of the GG.S. or any other 
systems, and is intended to replace the mixed 
system of practical units and C.G.S. units 
customarily used by electrical engineers. In 
the M.K.S. system the absolute electrical units 
are the practical units—the volt, ampere, ohm, 
coulomb, farad, henry, watt and joule. Some 
of the characteristics of the system, as sum- 
marised in Mr. Carr’s paper, are as follows :— 
The M.K.S. system uses. the same fundamental 
standards as the C.G.S. systems—the Sévres 
metre and kilogramme and the mean solar 
second—which means that the results obtained 
by the two systems are mutually consistent. 
It follows that any equation expressed in 
absolute terms (using C.G.S. electromagnetic 
or electrostatic units) remains true and 
numericaily exact when M.K.S. units are used. 
Further, the units remain unchanged, whether 
built up as an electromagnetic or as an electro- 
static system. In the M.K.S. system the terms 
U. and «x, representing the permeability and 
permittivity, respectively, “of free space,” 
must be used where they properly belong, 
instead of being ignored as is sometimes done 
by writers using the C.G.S. systems. On the 
other hand, the existing values of relative 
permeability and relative permittivity are not 


effected. In the second paper of the sym- | 


posium, Professor G. H. Rawcliffe discussed the 
rationalisation of electrical units and its effect 
on the M.K.S. system, pointing out the difference 
between rationalisation of the M.K.S. system 
as now visualised and Heaviside’s original 
proposal, which involved a change in the size 
of the unit of current. Another aspect of the 
subject was covered by H. Marriott and A. L. 
Cullen in a paper on the rationalisation of 
electrical theory and units, the authors’ aim 
being to. stimulate discussion by examining 
the merits of rationalisation and reviewing 
some of the objections. In the final paper Dr. 
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E. Bradshaw dealt with the important subject 
of rationalised M.K.S. units in electrical engi- 
neering education. In this paper the author 
described the principles underlying the various 
systems of electrotechnical units and outlined 
a suggested teaching sequence using M.K.S. 
rationalised units and introducing the metre, 
second, ampere and volt in the elementary 
stages to obtain the dimensions and units of 
other electrical quantities. 


Wireless Anniversary 


THe Marconi Marine Jubilee Exhibition at 
the Baltic Exchange, St. Mary Axe, was officially 
opened on Friday last by the chairman of the 
Marconi International Marine Communication 
Company, Sir George H. Nelson, in the presence 
of the delegates to the sixth Conference of the 
Radio Marine Associated Companies. This con- 
ference is taking place in London to coincide with 
the celebration of the Marconi Marine Company’s 
jubilee. A visit to the wireless room of a modern 
liner, with its array of the latest signalling 
equipment, including various types of trans- 
mitters, radio telephone, direction finder and 
radar, will serve to illustrate the immense 
technical advances which have been made since 
the turn of the century. The historic occasion 
when signals were received at St. Johns, New- 
foundland, from Poldhu, Cornwall, indicated 
the possibilities of sending messages over long 
distances. Shipowners, especially of liners, 
appreciated the value of this new service, and 
numbers of vessels were fitted with wireless 
apparatus, mainly on the North Atlantic route. 
Later ships in other trades and on different 
routes were also fitted. The years have brought 
many improvements in design and reliability, 
and also developments in other methods of com- 
munication. From being a piece of equipment 
fitted voluntarily, wireless has been adopted by 
official bodies, and is now a compulsory require- 
ment on most vessels, and even, in certain cases, 
in lifeboats. The fiftieth annual report stated 
that the prosperity of the company was 
naturally linked with the prosperity of British 
shipping, and it had 200 service depots for the 
maintenance of radio equipment fitted on board 
more than 12,000 vessels. 


Steel Research 


A RESEARCH station, which will contain much 
of the equipment of a steel works in miniature, is 
to be constructed in Sheffield for the British Iron 
and Steel Research Association. -Pilot steel 
works plant for melting, rolling, drawing and 
forging, in order to try out research results 
before application to production plant, is to be 
installed in buildings which will be erected on 
a two-and-a-half acre site. Steel melting will be 
carried out in a 10 cwt capacity electric arc 
furnace, which will be used for work on sulphur 
elimination and on problems of electric furnace 
practice. A high-speed 14in four-high cold strip 
rolling mill will enable the Association’s scien- 
tists to carry further their investigations into 
such things as “‘ roll force,’”’ the measurement of 
which gives rolling-mill makers and users the 
equivalent of the boiler engineer’s steam pres- 
sure gauge in working out safe and economical 
loads. The station will also include an experi- 
mental wire drawing plant, where it will be 
possible to carry out trials of new processes 
before they go on to the full-scale production 
plant. The new buildings will cost about 
£250,000 and form the first stage of B.I.S.R.A.’s 
long-term plan for the site. They will consist of 
a three-storey block and two single-storey plant 
buildings, and will occupy about half the 
available space. Work on corrosion, steel 
founding, refractories and other problems will 
be carried out. Mr. C. N. Kington, A.M.I. 
Mech.E., A.M.I.E.E., is in local charge for the 
Association as chief engineer and administra- 
tive officer. Messrs. Husband and Co., of 
Sheffield are the civil enginers and architects. 
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A Short History of Radio-Activity 
By T. W. CHALMERS, D.Sc. 


No. II.—THORIUM 
(Continued from page 349, March 24th) 


N the periodic classification table the 

fourth group beginning with carbon runs 
down through silicon, titanium, germanium, 
tin, hafnium and lead and ends with thorium. 

The element, thorium, has had a curious 
history. In 1817 J. J. Berzelius announced 
that in a mineral called gadolinite found in 
Sweden he had discovered a new “earth.” 
He suggested that it should be called 
“ thoria ” after the Scandinavian god. Seven 
years later he came to the conclusion that he 
had been mistaken and that his “ thoria ” 
was really a compound of the element 
yttrium, which in the form of its oxide, 
yttria, had been discovered by the Finnish 
scientist, Gadolin, in 1794. He was correct 
in reaching that conclusion. Gadolinite is 
now known to consist principally of the 
silicates of yttrium and allied elements. 

In 1828 Berzelius extracted from a 
newly-found Norwegian mineral an “ earth ” 
which, undeterred by his previous experience, 
he again claimed to represent a new element. 
To it he transferred the name “ thoria,” 
which he had coined eleven years previously. 
On this occasion he guessed correctly. The 
mineral which he had been examining is 
now known as “thorite”’ and consists 
principally of thorium silicate. 

During the succeeding thirty or forty 
years thorium was rediscovered by other 
chemists several times. For example in 


1851 the German chemist, Bergemann, 
examined a mineral, orangite, obtained 


from Norway, and claimed that it contained 
a new element, which he proposed should be 
called “donarium.” Subsequently it was 
proved beyond all doubt that “ donaria,” 
the oxide of the alleged new element, was 
identical with Berzelius’ “thoria.” It is 
now known that orangite is simply a form 
of thorite modified by weathering. In 1862 
another chemist, J. F. Bahr, made a similar 
mistake. From a mineral known as orthite, 
widely distributed in Scandinavia, Green- 
land, the British Isles and North America, 
he extracted an “‘ earth,”’ which he contended 
was the oxide of a new element, “ was- 
mium.” Later it was established that the 
alleged new earth was once again identical 
with thoria. Orthite is now known to be a 
complex silicate of thorium, iron, cerium, 
lanthanum, yttrium and other elements. 

Other minerals containing thorium were 
discovered during the first half of the 
nineteenth century. It became obvious that 
the element was very widely distributed 
in many minerals. The individual deposits 
of these minerals seemed, however, invari- 
ably to be small. In the majority of 
instances the element was found in the 
minerals in association with the elements of 
the “rare earth”’ group, such as yttrium 
cerium and lanthanum. The belief naturally 
grew up that thorium was itself a member 
of the vaguely defined “ rare earth” group 
‘of metals. Modern knowledge decisively 
rejects this view. In the periodic classifica- 
tion table thorium occupies a place well 
apart from the rare earth elements. The 
atomic number of thorium is 90. The 
atomic numbers of the rare earth elements 
all fall within the range 57-71. 

For many years doubts prevailed regard- 
ing the individuality of thorium. Was it 





really a single element or was it a mixture 
of two or more different elements? In 
this connection the facts concerning the 
element yttrium were illuminating. Gadolin’s 
“yttrium” discovered in 1794, was accepted 
as a single element until 1842. In that year it 
was shown to consist of a mixture of three 
elements to which the names “ neo-yttrium,” 
“terbium,” and “erbium” were applied. 
Later “erbium ” was found to be a mixture 
of two elements, which were called “ neo- 
erbium” and “ ytterbium.” Finally, in 
1907, ‘‘ ytterbium”’ was resolved into a 
mixture of two elements, “‘ neo-ytterbium ” 
and “lutecium.” In the periodic classifica- 
tion table of to-day Gadolin’s original 
“ yttrium ” is now represented by the five 
elements, yttrium, terbium, erbium, ytter- 
bium and lutecium. 

There was therefore good precedent for 
questioning whether thorium was a single 
element. At the beginning of the present 
century the German chemist von Welsbach, 
believed that he had proved it to be a 
mixture of two elements. An American 
chemist, Baskerville, about the same time, 
contended that he had succeeded in dividing 
it into three elements, which he called ‘ neo- 
thorium,” “ carolinium”’ and “ berzelium.”’ 
In 1902 another chemist, Brauner, claimed 
that, by chemical means, he had divided 
a salt of thorium into two fractions, which 
corresponded with two kinds of thorium, 
one with an atomic weight of 233-5 and the 
other with an atomic weight of 232-5. 

Modern knowledge enables us to view this 
question in the light of facts which were 
just beginning to be gathered in or about 
1902. There is no doubt to-day that thorium 
per se is a true single element. But from 
the moment of its isolation in a pure state 
it is continuously breaking down by the 
process of spontaneous atomic disintegra- 
tion into a chain of other elements, the last 
one in the chain—the stable end product— 
being lead. The different disintegration 
products can be separated from each other 
by chemical or other means, although 
immediately after separation each of them 
continues to disintegrate, as it would have 
done if there had been no separation. We 
may therefore say that a freshly prepared 
sample of thorium represents a single indi- 
vidual element. After some time has elapsed, 
however, the sample will consist of a mixture 
of half-a-dozen or more chemically distinct 
elements. 

For many years thorium and its compounds 
were almost entirely of academic interest 
and had no practical application. During 
the years 1880 to 1886, however, develop- 
ments occurred which gave thorium salts 
an important industrial outlet. 

In 1820 Sir David Brewster, the celebrated 
Scottish physicist, was much impressed by 
the intensity of the light emitted by lime 
and similar substances when heated in a 
blow-pipe flame. Soaking pieces of wood 
in a solution of calcium salts and igniting 
them, he found that the lime was left in a 
very finely divided state and that when 
heated it emitted a more intense light at a 
lower temperature than did ordinary lime. 
He suggested that some useful application 
might be made of the phenomenon. Follow- 
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ing up this hint, Brewster’s fellow-country. 
man, Drummond, heated sticks of line in 4 
oxy-hydrogen flame, and in doing so invented 
the “ limelight.” 

In or about 1880 Auer von Welsbach 
extended Brewster’s observations to « study 
of the light emitted by the rare eart),s when 
heated in a non-luminous flame. 'l'o investi. 
gate the spectra of the light given by the 
different earths he soaked cotton in’ their 
salts and, after calcination, obtained ep. 
herent skeletons of the oxides. Experiment. 
ing with various earths and mixtures of 
them he found that some of them gave good 
emission of light but that the skeletons 
soon disintegrated. The best !!-round 
results were yielded by thoria. 

Continuing his research, Welsbach found 
that the state of purity of the thoria markedly 
influenced the intensity of the light emitted, 
After a certain degree of purity had been 
reached further purification actually caused 
a sharp decrease in the intensity of the 
emitted light. Prolonged research led him 
to the conclusion that the essential inupurity 
was ceria, the oxide of the rare earth clement 
cerium, and that maximum emission was 
given when ceria was present to the extent 
of just under 1 per cent. The exact per. 
centage was found to be very critical. To 
this day ‘‘ Welsbach’s mixture” has not 
been bettered. Much research has failed to 
reveal definitely the function of the ceria 
in the mixture. It is probable, however, 
that it acts in the nature of a catalyst. 

In 1892 Welsbach’s discovery was made 
the basis of a new and highly prosperous 
industry, the manufacture of incandescent 
gas mantles. For the production of these 
mantles a woven framework of cotton, 
ramie, artificial silk or other combustible 
fibre is dipped in a mixed solution of thorium 
and cerium nitrates in Welsbach’s propor- 
tions. After drying, the mantle is shaped 
on a former and burned off. The ignition 
reduces the fabric to ash and the nitrates 
to the oxides. ‘The residual skeleton is 
then dipped in collodion to give it the 
strength necessary for handling and trans- 
port. 

Incidentally, out of Welsbach’s work and 
as a direct consequence of his own obser- 
vations, there grew another new industry, 
the production of pyrophoric alloys, other- 
wise known as “ mischmetal,”’ or “ flints” 
for automatic lighters. In 1903 Welsbach 
noticed that some alloys of the rare earth 
metals, in particular an alloy of cerium with 
iron, emitted bright sparks when filed or 
scratched. This discovery provided a useful 
outlet for the waste material of the gas 
mantle industry. The thoria required for 
the mantles had to be extracted from ores 
containing much more cerium than was 
necessary for Welsbach’s mixture. ‘The 
waste material was therefore rich in cerium 
and: was available for processing into 
* flints.”” 

Until the establishment of the gas mantle 
industry the demand for thorium and its 
compounds was small and was easily met 
from the known sources of the element, 
thorite, orangite, orthite and other fairly 
rare minerals. The new industry required 
greatly increased and much cheaper supplies 
and a search for them was begun. 

In 1904 a substance new to mineralogists 
and now known as thorianite was discovered 
in Ceylon. Later deposits of the same 
mineral were found in the Central and 
Southern Provinces of India, in Siberia, and 
in Madagascar. Thorianite resembles pitch- 
blende in appearance but in percentage 
composition is nearly the reverse of it. 
Pitchblende consists of 50 to 80 per cent of 
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yanium oxide and from 0 to 10 per cent of 
thorium oxide. Thorianite contains up to 
71 per cent or even more of thorium oxide 
and about 10 per cent of uranium oxide. 
in Madagascar some specimens have been 
found with a thorium oxide content as high 
4s 93 per cent. In passing, it may be noted 
that thorianite is the richest known source 
of helium in natural occurrence. When 
heated or dissolved in acid it gives off as 
much as 9} cubic centimetres of the gas per 
vamme. ‘This association of helium with 
thorium—and also the association of the 
ame gas with uranium in pitchblende—is 
of profound significance, as will become clear 
later when we come to consider the nature 
of the a particles emitted by radio-active 
podies. 

In thorite and most of the other thorium 
minerals known before the year 1904, the 
element is present in the form of its silicate. 
The first stage in the preparation of the 
minerals for use in the gas mantle industry 
consists of the recovery of the element in 
the form of its oxide, thoria, ThO,. In 
thorianite, however, the element is present 
in the oxide form and therefore its treatment 
at the mantle factories is simpler. 

Thorianite seemed to be a very promising 
material for the purpose in view. Within a 
year of its discovery some 9 tons of the 
mineral were produced in Ceylon and the 
price at which it was sold stood at £1700 
per ton. The industrial employment of the 
mineral was however hampered by the 
fact that every occurrence of it proved to 
be of small extent and was soon worked out. 
Regularity of supply, therefore, depended 
precariously on the continued discovery of 
fresh deposits. The search for a more abun- 
dant and dependable source of thorium had 
to be renewed. In 1909 success came with 
the discovery of monazite sand in large 
amounts on the sea-coast of Travancore. 
Deposits of similar sands—mostly, however, 
less extensive and less workable commer- 
cially—were also found along the sea-shore 
and in the river-beds of Brazil, Florida, the 
Carolinas, Ceylon, Queensland and elsewhere. 

Monazite per se was not a substance 
new to mineralogists. It had been known to 
them for nearly a century. It had first been 
found in the Urals in 1829 and about the 
same time in the Alps. The distribution of 
the mineral is now known to be fairly wide. 
In North Carolina and in the mica mines 
of Quebec masses of it weighing from 201b 
to 601b have been encountered and in 
Norway smaller masses of 3 lb to 4 Ib 
have been found. The mineral is crystal- 
line and consists principally of the phos- 
phates of cerium and lanthanum. It 
also contains thorium in amounts ranging 
from about 5 to 10 per cent, measured as 
thorium dioxide. The residue comprises 
small amounts of yttrium and other rare 
earth metals, 1 to 3 per cent of iron oxide and 
traces of other familiar elements. From its 
composition it is clear that monazite should 

be regarded primarily as an ore of cerium 
and only secondarily as an ore of thorium. 
The monazite sands of India, Brazil and 
elsewhere consist of small grains of the 
mineral monazite mixed copiously with 
grains of quartz, iron oxide and other sub- 
stances and with small amounts of garnet, 
gold and platinum. The sands have undoub- 
tedly been derived by weathering from the 
neighbouring volcanic rocks. Water action 
has removed the lighter of the weathered 
products and has left the heavier behind in 
the river-beds and on the sea-shore. Mona- 
zite has a specific gravity of about 5 and 
therefore in grain form secures a consider- 
able degree of preference in the process of 
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concentration by natural action. The extent 
to which it is present in the sands is very 
variable. In one locality it may be as low 
as 2 per cent and in another as high as 60 
per cent. The Travancore deposits are the 
richest in this respect and in addition the 
monazite grains recovered from them have a 
higher thoria content than similar material 
obtained elsewhere. In 1938 the Travancore 
deposits yielded 90 per cent of the world’s 
total output of monazite, 6000 tons. 

The recovery of the monazite from the 
sands can be effected by washing with water 
on a tilted table or by air blast. The most 
modern method, however, consists of a 
preliminary washing and drying followed by 
the passage of the sand through an electro- 
magnetic separator. This method depends 
upon the fact that the different constituents 
differ in their magnetic permeability. The 
sand is caused to traverse a magnetic field 
of increasing strength and is separated into 
various fractions ranging from the non- 
magnetic gold, quartz, zircon, &c., to the 
highly magnetic oxides of iron. The mona- 
zite fraction may be passed several, times in 
succession through the separator until it 
finally emerges with a purity of 90 to 95 per 
cent. 

From the concentrated monazite the 
thorium is extracted in the form of the di- 
oxide, thoria, by chemical processes. Many 
such processes have been tried. Some of them 
although successful on a laboratory scale, 
have been found too complicated and expen- 
sive for practical application. Some secrecy 
is preserved regarding the actual processes 
in use commercially to-day. It is known 
however that at least one method involves 
the formation of thorium oxalate or thorium 
nitrate followed by calcination. The resul- 
tant thoria is contaminated with various 
impurities, including some of the rare earths, 
which may be removed by further chemical 
treatment. 

Thorium, both in industry and for scientific 
research, is employed in the form of its oxide 
or other compound. Its preparation in the 
metallic state is rendered difficult by the 
readiness with which it combines with hydro- 
gen, oxygen, nitrogen and carbon, by its 
facility for forming alloys with other metals 
and by its high melting point—said to be 
over 1800 deg. Cent. in the pure state. The 
reduction of thoria by means of sodium or 
potassium or by the thermite process yields 
the metal in an impure state mixed with its 
oxide. Smelted with carbon in the electric 
furnace, thoria produces thorium carbide, 
or, at least, a mixture of the pure metal with 
its carbide. The electrolysis of fused thorium 
compounds is complicated by the readiness 
with which the element unites with or 
destroys the materials, such as porcelain or 
tungsten, of which the baths are made. 

It is doubtful therefore whether pure 
metallic thorium has so far been prepared, 
although on this subject we must not exclude 
the possibility that during recent years 
success may have been achieved in secret. 
The physical properties of the element can- 
not, as a consequence, be stated with assur- 
ance. Some investigators have described it 
as an iron-grey crystalline powder, which can 
be rolled or sintered into a continuous form. 
Its specific gravity has been given as 11-3 
but other values, higher and lower, have been 
reported. It appears to possess considerable 
hardness and to be capable of scratching 
glass. 

The atomic weight of thorium has been 
the subject of much research and debate. 
Values as low as 228 and as high as 240 have 
been reported. This upper figure cannot be 
correct because the position of thorium in the 
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periodic classification table shows that its 
atomic weight must be less than that of 
uranium. In the earlier days of his researches 
into radio-activity, Rutherford took the 
atomic weight of thorium to be 237. The 
value generally accepted to-day is 232-12. 

From the purely chemical point of view, 
thorium as an element is much less complex 
than uranium. It has apparently only one 
oxide, the dioxide ThO, or thoria, although a 
few chemists have reported some evidence 
of higher oxides. The dioxide does not form 
an acid with water and therefore there are 
no thorates—or thorites—to correspond with 
the uranates. Nor does the dioxide act, 
like uranium dioxide, as if it were an indi- 
visible unit. There are therefore no thorium 
compounds analogous to the uranyl com- 
pounds of uranium. 

With most acids thorium dioxide, or the 
hydroxide, Th(OH),, reacts to form the 
corresponding salts. Noteworthy examples 
of such salts are the chloride, fluoride, 
nitrate and carbonate. Many of these salts, 
particularly those we have named, exhibit, 
as in the case of similar uranium compounds, 
a ready tendency to combine with other 
elements to form double salts. 

To-day world interest in thorium is 
dominated by its application in the field of 
nuclear fission. Thorium per se does not 
possess “ nuclear inflammability,” that is to 
say it is incapable of exhibiting a self- 
sustaining nuclear chain reaction. By 
induced neutron absorption however it can be 
stepped up by one unit in its atomic weight 
to produce an element which does possess 
nuclear inflammability. This new element 
is chemically distinguishable from thorium 
but is chemically indistinguishable from 
uranium. It is in fact an artificially pro- 
duced fourth isotope of uranium, namely 
U-233. 

In exactly the same way the abundant 
isotope of uranium, U-238, lacks nuclear 
inflammability, but by induced neutron 
absorption it can be stepped up one unit in 
atomic weight to produce a new element, 
plutonium, Pu-239, chemically distinct from 
uranium and possessing nuclear inflam- 
mability. The facts regarding thorium and 
uranium with respect to nuclear inflam- 
mability can be summarised as follows :— 

Th-232.—The single isotope of thorium. 
Occurs in Nature. Lacks nuclear inflam- 
mability. 

U-233.—Isotope of uranium. Derivable 
from Th-232. Not so far detected in Nature. 
Possesses nuclear inflammability. 

U-234.—Very scarce isotope of uranium. 
Occurs in Nature. Nuclear inflammability 
not known. 

U-235.—Less abundant isotope of uranium. 
Occurs in Nature. Possesses nuclear inflam- 
mability. 

U-238.—More abundant isotope of ura- 
nium. Occurs in Nature. Lacks nuclear 
inflammability. 

Pu-239.—Plutonium.  Derivable from 
U-238. Very sparse occurrence in Nature 
reported. Possesses nuclear inflammability. 


(To be continued) 
—__———_——_— 


Raw Martertmat Surveys.—The Purchasing 
Officers’ Association has recently issued three 
booklets as part of a series on “ Raw Material 
Surveys.” They are ‘“‘ Raw Materials of the Iron and 
Steel Industry,” by A. K. Osborne; “Petroleum,” 
by G. Sell; and ‘“ Animal Feeding Stuffs,” by 
H. R. Humphries. The series will cover the 
syllabus of the Association’s final examination 
subject, “Raw Materials (Economic and Geo- 
graphical Survey).” The price of the first-named 
booklet is 3s. and of the last two Is. 6d. each. 
Copies are obtainable from the Purchasing Officers’ 
Association, 146, Queen Victoria Street, London, 
E.C.4. 
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Productivity in British Industry’ 


No. IV—STANDARDISATION IN THE AIRCRAFT INDUSTRY 
By E. C. BOWYER} 


TANDARDISATION as an aid to the 
conduct of industry and commerce is 

no new thing. Thousands of years before 
the Christian era—as listeners to the Presi- 
dential Address before the Institution of 
Electrical Engineers were reminded” in 
1947—a statutory order read : 

* Thou shalt not have in thy bag divers weights 
a great and a small. Thou shalt not have in thine 
house divers measures a great and a small.” 

In those days the standards of weight, 
length and volume were dedicated to God 
and were kept by the priests in the Temple. 
To-day they are kept at the National Physical 
Laboratory. While, therefore, the journey 
has been a long one from the Syriac and 
Egyptiac civilisations to the technical 
deliberations of the Society of British Aircraft 
Constructors and the development of some 
6000 S.B.A.C. standards, the principle has 
been accepted without question long enough 
to be a commonplace, though no doubt the 
old-time protagonists of standards had to 
face and overcome the personal bias and, 
sometimes, the prejudice which still exists 
in some industries to-day. 

The broad categories of standards which 
nowadays can serve all needs are as follows : 


1. CompaANy STANDARDS 


These, in general, cover special parts, 
processes and procedures introduced by a 
company to meet its own domestic needs. 


2. InpustrRY STANDARDS 


These again cover parts, processes and 
practices which are adopted within an 
industry as representing desirable and 
common practice within that industry. 
Industry standards are evolved either as 
original designs after industry agreement, or 
by transfer from company standards. Any 
company standard which can be of value 
to other manufacturers in the same industry 
is incorporated in the industry range, and 
consequently the necessary series of company 
standards are kept to the minimum in 
number and range. 


3. NATIONAL STANDARDS 


National standards in the main are those 
common to a number of industries or estab- 
lished industry standards. They are either 
introduced ab initio as national standards 
or transferred from industry series. 


4. INTERNATIONAL STANDARDS 


These comprise the final and widest cate- 
gory of standards where nations agree to 
common practice and the use of common 
parts. 

The operation of modern aircraft provides 
a dual incentive to make use of the maximum 
of standard parts and equipment. One is 
the essential need of rapid efficient servicing 
and repair of military and naval aircraft in 
the field ; the second lies in the civil field, 
where, because of the mobility and wide 
field of operation of civil air transportation, 
efficient and speedy servicing and mainten- 
ance are at least equally in demand. Both 





* No. I, “An Introductory Survey.” by B. White, 
appeared February 17th; No. II, “The Threshold of 
Productivity,” by F. A. Martin, March 3rd; No. III, 
“High Productivity and Production Costs,” by Sir 
Claude Gibb, March 17th. 

7 The Director, Society of British Aircraft Con- 
structors. 


fields of operation involve servicing and 
replacement of parts at points remote from 
home bases, and standardisation makes a 
vital contribution. 

Spares provision must be considered in 
relation to the variety of types of aircraft 
performing similar duties. Both in the 
military and civil fields it is usual to find 
different types of aircraft produced by 
different manufacturers and all operating 
from the same base. Clearly, the demands 
of rapid and economical servicing and repair 
can only be fully met with the maximum 
of standardisation as among the various 
types, particularly in the Service field because 
of the relatively short “ life’ of an aircraft 
in service. 

The special character of this problem in 
the aircraft industry is worth stressing. It 
differs from and is more complex than, to 
take an example, in the motor-car industry, 
where it is becoming the accepted practice 
for each large manufacturer to appoint special 
garages and agents holding spares and 
standard parts for his make of car. The 
large number of cars produced of any one 
type makes such an arrangement possible. 
With aircraft, the variety of types which 
require servicing at any one base may be 
extensive, but the numbers are much smaller. 
Consequently, there is a greater need for 
different types of aircraft to be designed to 
use the maximum number of common parts. 
This requirement applies to (i) aircraft of 
different types built by the same con- 
structor ; (ii) aircraft of different types built 
by more than one constructor of the same 
nationality, and (iii) in international civil 
air transportation to aircraft of different 
types built by constructors of different 
nationalities. 

It is natural that the continuous quest 
for maximum performance which dominates 
the design of both military and civil aircraft 
means that each new step in standardisation 
raises serious problems for designers, and 
sometimes their resentment. Ideally, to 
achieve maximum _ performance, every 
designer should have complete freedom in 
the design of structural members and the 
selection of parts and equipment which 
constitute the complete aircraft. Funda- 
mentally, design energy must be focussed, 
not on the need for standardisation, but on 
the achievement of maximum performance, 
translatable into top speed, range or load- 
carrying capacity. 

From the aspect of pure performance, 
therefore, every step in component standard- 
isation is looked upon with distrust, and at 
the outset may be dismissed as a check on 
the freedom of the designer. Indeed, 
standardisation in the aircraft industry 
would be out of the question if design and 
performance reigned supreme. In fact, they 
must be compromised to achieve the appro- 
priate practical answer, and a policy of 
non-standardisation would soon attract its 
own disasters. An aircraft which employed 
nothing but special parts would create 
serious difficulties in supply among the 
associated industries which manufacture 
ancillary components for the aircraft 
industry. Servicing and maintenance in 
operation would become wholly unecono- 
mical. Therefore, the demands of standard- 


isation are given a fair hearing in the industry, 
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and, wherever benefits are derived from the 


introduction of a standard, the 
compromise in design is made. 

In the face of understandable reluctang 
on the part of aircraft designers to }y 
restricted by the use of standard parts 
standardisation in the aircraft industry has 
progressed a long way. The industry has 
voluntarily established a wide range of 
standards, and the tribute paid by th 
governmental Committee for Standa rdisation 
of Engineering Products recently set up under 
the chairmanship of Sir Ernest Le:mon was 
deserved, and readers, it is hoped, will be 
indulgent to quotation of the following 
extract from the Committee’s report :— 


necessary 


“In the aircraft industry, despite constant and 
rapid technical development, standardisation of 
materials, components, &c., has been cariied to ay 
advanced stage. The aircraft industry has set up 
within the Society of British Aircraft Constructors 
an organisation to produce standards and this 
organisation, which works closely with the B.§.I,, 
has been very effective for the whole industry,” 


The Society’s success in its standardisation 
programme is perhaps worth a little study ; a 
procedure which has produced an impressive 
range of standards in an industry noted for 
its strong design individuality may provide 
valuable lessons. 

The first requirement is that there must 
be willingness among the participants to 
give the claims of standardisation a fair 
hearing. It may be too much to expect 
enthusiasm, but at least the mind must be 
open. The next step is the provision of 
indisputable evidence of the benefits to be 
derived. Lower basic cost of a standardised 
article is one. Another is that substantial 
economies can be effected in design and 
testing times. One of the earliest articles 
to demonstrate these benefits in the aircraft 
industry was a gun-sight bulb holder. At 
the time it was an assembly of twenty-two 
metal parts and cost 15s. It was shown that 
if a standard design were acceptable to the 
industry and production concentrated on 
that single design, it would be economical 
to pay for steel dies and to produce the part 
as a plastic moulding. The result was a 
reduction in unit cost from 15s. to 4d., with 
delays in delivery which had previously 
caused difficulty eliminated. 

Designers also must be given assurances 
under other heads, including the following :— 

(i) Parts brought within the standardisa- 
tion programme will represent the best 
current practice in the industry. 

(ii) Standardisation will be restricted to 
items the use of which will permit the fullest 
attainable degree of freedom in design of 
the overall product in which they will be 
embodied. 

(iii) The industry will be properly con- 
sulted on each standardisation project sug- 
gested for investigation, and no standard 
will be adopted without the unanimous 
approval of the industry’s appointed 
representatives. 

(iv) Standard designs will be kept under 
constant revision to ensure that at all times 
they reflect the latest and best design 
technique. 

(v) Adequate production capacity will 
follow introduction of a standard design; 
the industry will be kept informed as to the 
available suppliers of standard parts. 

(vi) The sponsoring authority will intro- 
duce and maintain efficient modification/ 
amendment procedure covering its standards. 

When an adequate general case under the 
foregoing heads is related to the accepted 
advantages of ease of supply, both for initial 
production and for subsequent servicing and 
maintenance, it is difficult to see how at 
least a survey of the possible value of 
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standardisation in an industry can be resisted. 
Yforeover, this country, because it is geo- 
yraphically compact, is well suited to the 
wssential joint consultation which is the 
mainspring of effective standardisation. Fully 
representative meetings can be held without 
joss of time. In this respect the United 
Kingdom has the decided advantage of the 
United States, and it is not astonishing that 
jireraft industry standardisation is more 
advanced in this country than in the United 
states. Ease of consultation means the 
absence of a plausible reason for compulsion, 
and attempts to impose standardisation on 
4 designer who, above all, must retain 
authority for the final high quality and per- 
formance of the product for which he is 
responsible, are, in my view, foredoomed to 
failure. 

In the Society of British Aircraft Con- 
structors standardisation work of all kinds 
is controlled by a Standing Committee on 
Standards. The Standing Committee has 
two main sub-committees, one dealing with 
aircraft and the other with engines, which 
handle the bulk of general standardisation 
activities. Where a project is of exceptional 
importance or size, or requires the attention 
of technical specialists a panel is formed. 
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Among such projects have been the following 
whose designations speak eloquently of their 
importance: propeller shafts and hubs ; 
electrical wiring system for aircraft; wind 
tunnel design; full-scale lay-out (lofting) 
equipment ; electrical identification system ; 
standard drawing-office system ; protective 
treatments for metals; specification refer- 
ences for plastic materials; maintenance 
handbooks ; flanges and drives for engine- 
driven accessories. 

The work of the two main standardisation 
sub-committees goes on continuously. Meet- 
ings are held each month when évery aircraft 
and engine constructor sends an appointed 
representative. ‘They extend over a whole 
day, and, with a fully representative meet- 
ing, twenty to thirty standardisation projects 
can be discussed. 

The aircraft and engine companies are 
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usually represented by their standards engi- 
neers, who, in themselves, provide corporeal 
evidence of the sincere desire of the com- 
panies to participate to the full in the 
industry’s standardisation programme. The 
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standards engineer is the key link with 
standardisation and the responsible authori- 
ties. He is responsible for expressing his 
company’s views and for co-ordinating the 
standardisation effort within his company, 
and he brings forward items for standardisa- 
tion to his Industry Committee. It is from 
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scheme is prepared, embodying changes 
approved at the meeting, and once more 
circulated to members. Finally, a design 
acceptable to all concerned is produced. 
Tracings are prepared, signed by the chairman 
of the sub-committee, and reproduced in 
the Society for despatch to all holders of 
the 8.B.A.C. Standards Handbooks. 

Since 1938, when the Society’s standardisa- 
tion work was begun, the number of volumes 
of 8.B.A.C. standards in use has grown to 
more than 2000. Fig. 1 shows the increase 
in distribution over the twelve years. Each 
volume contains approximately 200 standard 
drawings. Apart from the British industry, 
copies of the handbooks have been sent to 
Argentina, Australia, Canada, France, 
Holland, India, Norway, Pakistan, South 
Africa, Sweden and the U.S.A. 

The drawings distributed for insertion into 
the handbooks are of foolscap size. In every 
appropriate case a standard represents a 
complete set of manufacturing drawings with 
its series of A.S. part numbers. The first 
drawing is an assembly drawing, and is 
followed by drawings of the component 
detail parts. Two specimen standards are 
illustrated herewith. Fig. 2 shows the 
8.B.A.C. standard pilot’s seat—a develop- 
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FIG 2—STANDARD] PILOT’s SEAT 


such sources, and from the manufacturers of 
component parts who notice small differences 
in similar parts which they make for different 
aircraft and engine constructors, that in 
the main suggestions for new standards 
emanate. 

When a standard is proposed it is first 
referred to the Society’s appropriate sub- 
committee. If it is accepted as suitable 
one member of the sub-committee is dele- 
gated to develop the project. His colleagues 
send him drawings which disclose the 
practice of the various design offices, and 
from these data a design incorporating the 
best features from all is evolved. Scheme 
drawings of this preliminary standard are 
circulated to all members of the sub- 
committee, and the subject is placed on the 
agenda of the next meeting. If, then, the 
first attempt is not approved, a second 


ment of the plastic seat of which 14,000 were 
installed in Service aircraft during the war. 
Fig. 5 illustrates one S.B.A.C. range of 
standard control chains and terminal fittings. 
This particular data sheet not only provides 
a standard for chains and end fittings, but 
also lays down a universal method for 
specifying exact lengths of chains—a feature 
of real value in communicating precise 
requirements to a chain manufacturer. 
Fig. 3 illustrates a typical drawing in one 
of the S.B.A.C. standard propeller shaft 
series. 

The building up of this comprehensive 
range of standard parts has enabled the 
factories in the industry to reduce their 
private standards to a minimum. Indeed, 
many companies have dispensed with private 
standards entirely. It made a vital con- 
tribution to the industry’s war effort and to 
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Fic. 3—-TYPICAL DRAWING IN STANDARD PROPELLER SHAFT SERIES 
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the efficiency of the Royal Air Force and the 
Naval Air Arm. 

An impression of the coverage provided 
by the §.B.A.C. series~ of -standard parts 
ig illustrated in Fig. 4, which shows a 
typical aeroplane employing a number of 
these parts. While such a drawing must, 
in the interests of clarity, omit many detail 
standards which could be and are installed, 
it does present a picture of the large propor- 
tion of the total aeroplane which nowadays 
ig made up of standard components. 

The standardisation work of the Society is 
greatly facilitated by close association with 
the Ministry of Supply. The Society is the 
industry’s standardisation authority, and 
the industry is completely free to decide 
items which it will standardise and the 
design and form of those standard items. 
Nevertheless, so large is the proportion of the 
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driven they will turn to the Society’sStandard 
Method of Propeller Performance Estimation, 
and, knowing certain basic characteristics 
of their aircraft, with the help of the method 
they will accurately and quickly assess the 
efficiency of the propeller in translating the 
engine power into propulsive effort. The 
assumptions made in this Method are standard 
ones, subscribed to by all propeller companies, 
so that it is possible for a designer directly 
to compare the performance claims of 
different propeller manufacturers. 

Let us now assume the slightly later stage 
of a draughtsman in a drawing-office con- 
fronting a clean sheet of paper. That paper 
is to a standard size, which assists in filing 
and the provision of storage cabinets, 
The drawing numbering system is a stan- 
dard one, and adoption of the appro- 
priate number will show at once the 
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standard parts such as the pilot’s seat, or 
rudder bar, or the standard wiring system, 
all incorporated in the S8.B.A.C. range of 
standards, obviously much design time is 


saved. Reference will be made on the draw- 
ing to protective treatments. The 8.B.A.C. 
Standard Protective Treatment Chart can be 
consulted; it gives the appropriate and 
agreed treatment for the wide range of 
metallic materials employed by the aircraft 
designer. 

Having reached the stage of actual design, 
the production of standard parts is of prime 
interest to the designer. The Society takes 
a direct interest in providing manufacturing 
capacity for the parts and components it 
standardises. Indeed, where a part is to be 
moulded in plastic material, the Society has 
purchased the moulding tools to make avail- 
able a supply of parts to the industry. This 
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industry’s turnover represented by British 
Government contracts, and so essential the 
need for the fullest and most up-to-date 
data on operational experience in the field, 
that inclusion of this particular customer in 
standardisation discussions is clearly wise 
and potentially of great value. Hence, 
most 8.B.A.C. standardisation sub-committee 
and panel meetings are attended by Ministry 
of Supply observers, thereby assuring a 
two-way flow of information between manu- 
facturer and customer and an atmosphere 
of general agreement and consultation which 
has its outcome in mandatory requirement 
by the Ministry of Supply of the use of 
S.B.A.C. standard parts in aircraft bought by 
the British Government. 

Let us now start with a new aircraft from 
the beginning of the design and drawing- 
office stage, and trace through to final pro- 
duction, and even to the operation of the 
completed aircraft, how far the Society’s 
work on standardisation makes a con- 
tribution. 

Karly in the design stage’ the aero- 
dynamicists who are scheming the basic 
form of the aircraft, its principal dimensions 
and weights, will wish to evaluate its per- 
formance. If the aircraft should be propeller 





company producing the drawing, the aircraft 
for which the part is to be used, and the main 
aircraft component in which it will be 
embodied—all very useful information to be 
conveyed by one drawing number, particu- 
larly as drawings prepared by aircraft con- 
structors often have to be interpreted and 
used by specialist contractors who handle 
work for a large number of different aircraft 
companies. 

An important factor to bear in mind is 
that expansion in emergency of the aircraft 
industry would mean that sections of general 
engineering industry would be called upon 
to produce parts to aircraft drawings. In 
those circumstances adoption by the aircraft 
industry of one common numbering system 
which conveys the maximum information 
concerning the part shown on the drawing 
would be invaluable, and would overcome 
serious problems and production difficulties 
met with in the past. 

As drawing work proceeds, reference will 
be made to specifications for standard 
materials—light alloys, ferrous materials, 
plastics, rubbers, &c. The maximum number 
of standard parts will be embodied in the 
design. Where the draughtsman can make 
use of the larger and more complicated 


extension of standardisation followed 
naturally from development in the appro- 
priate sub-committees of plastic standard 
parts. With approval of standard designs 
the drawings were issued to the industry, and 
at first it was not till an aircraft constructor 
wished to incorporate a particular part in 
his aircraft that thought was given to pro- 
viding the necessary moulding dies. Mould- 
ing dies have to be carefully made, usually 
from high quality steel, and the production 
period for the dies can be lengthy. It is 
also usual to make tests of the early products 
from the tools, and small modifications may 
be necessary before an entirely satisfactory 
product can be released to the industry. 
Hence, a designer, faced with the urgent 
necessity of producing a prototype aircraft, 
could not wait for moulding tools to be pro- 
duced and the completion of tests to approve 
a product, and he was therefore forced to 
design his own component in metal and ignore 
the standard. 

Accordingly, the Society introduced a 
scheme whereby those standard parts 
destined to be produced in plastic materials, 
but for which no commercial producer 
would undertake supply, were made from 
moulding tools paid for by the Society. 
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Aircraft constructors in the industry were 
advised of the moulding specialist com- 
pany which had produced and held the 
Society’s tools, and were given freedom to 
purchase bulk supplies of the parts, the price 
for which included a small oncost as a con- 
tribution towards the tool charges incurred 
by the Society and held against the purchase 
of more tools for moulding new standard 
parts. 

Normally, a commercial supplier will pro- 
vide a source of supply of the plastic parts 
without this help from the Society’s Tool 
Pooling Scheme, but its value is crystallised 
in the more than one million parts produced 
from S.B.A.C. dies. 

Realisation of the large range of 8.B.A.C. 
standards available to the designer might 
lead to fears that drawing-office time would 
be wasted in looking through the mass of 
data in search of the desired part for a 
particular application. Furthermore, the 
Society’s volumes of standard drawings are 
produced in such a form as to be fully 
adequate for manufacture of every part con- 
cerned, and, therefore, contain far more 
detail than is normally required by the 
aircraft draughtsman. This difficulty is met 
by introduction of a single Drawing-Office 
Handbook, which, suitably indexed, con- 
denses the entire range of standard drawings 
into a relatively smal] number of data sheets, 
and gives the essential information on instal- 
lation required by the draughtsman. Ail 
standards of a similar kind are thus brought 
together, presented in scheduled form and 
accompanied by thumb nail sketches and the 
necessary essential dimensional data for 
installation in the aircraft. 

Continuing the journey to the production 
shops, at a suitable stage the drawing is 
transferred to the loft-room, where it will be 
laid out full scale. Full-scale lay-out tech- 
nique, or lofting, has long been the method 
by which the shipbuilder has laid down the 
lines of the vessels he has designed and built. 
The Society has in recent years taken the 
fundamental process, and, after development 
and much refinement to meet more precise 
requirements, has produced a technique of 
great value to the industry. At the outset, 
much research had to be undertaken to 
review the available processes and equipment 
to decide which would best serve the industry. 
Development work was put in hand to pro- 
duce original designs where none previously 
existed. As suitable processes, techniques 
and equipment were evolved, standards 
were laid down to assist the industry in 
obtaining supplies of new and little-known 
equipment, and to make widely known the 
equipment developed specially to meet its 
requirements in design and production. 

Perhaps slightly unexpected virtues of 
standardisation were revealed in this par- 
ticular effort, in that the Society’s activities 
rapidly made known in the industry the 
requirements of a new and valuable process, 
precisely stated the best equipment for the 
purpose, and made available supplies of the 
equipment which would not have been 

F forthcoming had the industry’s demands 
been dissipated among a wide variety of 
differing designs. 

With completion of work in the full-scale 
lay-out department, templates pass to the 
shops and the production stages of the air- 
craft are begun. Stocks are held in the shops 
of the wide range of 8.B.A.C. standard parts, 
with the knowledge that those parts will be 
freely employed in the design. Apart from 
general engineering supplies (usually referred 
to as “ hardware ”’) S.B.A.C. standards have 
been produced for rolled and drawn sections 
used for stiffeners and stringers in the air- 
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frame. It has not been uncommon for special 
sections to be called up on drawings for each 
new application, and, while this practice 
does not add complication in the drawing- 
office, the demand on the shops continually 
to provide new production tools and rolls 
is bad. The draughtsman, before he pro- 
duces a special section, is now encouraged to 
consult first of all the appropriate reference 
sheet in the 8.B.A.C. Standards Handbook 
where commonly used rolled and drawn 
sections are set out, and for which the 
necessary production tools exist. 

Engine-driven accessories will be fitted 
with §.B.A.C. standard flanges—a series 
recently extended to cover all applications— 
and they will mate with standard drives. 
Propellers will incorporate 8.B.A.C. standard 
hubs, and will be fitted to engines having 
standard shafts. Installation of the ‘‘ plumb- 
ing ’’ and electrical wiring will bring into 
use the standard identification systems for 
those services. 

When design and production are concluded 
and the aircraft comes forth from the factory 
complete in every detail, a reasonable con- 
clusion might be that the last and only 
contribution which standardisation can now 
make lies in the field of operational main- 
tenance, and in the supply of spares—the 
point at which our survey began. This is 
not entirely so, as in the civil field the 
important step has to be achieved between 
production of a new aircraft and its adoption 
and operation in service. 

When a new civil airliner is introduced to 
an interested operator, the operator’s first 
preoccupation is the aircraft’s operating 
economics. Until the introduction of the 
S.B.A.C. Standard Method for Estimation 
of Direct Operating Costs of Aircraft, 
operating data were compiled to no set 
formula, and much latitude existed in assump- 
tions made in establishing estimated operat- 
ing costs. As a result, considerable variation 
was found to exist in the economic data 
quoted for aircraft the similarity of which 
would have led one to expect comparable 
operating efficiencies. This state of affairs 
was considered an undesirable handicap 
in the introduction of new types of British 
civil aircraft, and so yet another need of 
the industry was met by introduction of an 
S.B.A.C. Standard Method. This Standard 
Method enables the potential operator to 
assess with ease and rapidity the economic 
suitability of an aeroplane for operation in 
his own special circumstances, and provides a 
ready means for comparing the operating 
economics of competitive aircraft under a 
standard set of conditions. Its existence 
helps to create in the minds of potential 
buyers a sense of technical co-ordination 
within the British aircraft industry—a very 
helpful atmosphere in which to introduce a 
new engineering product of the complexity 
of the modern civil airliner. 

In conclusion, standardisation within the 
British aircraft industry has grown from 
small beginnings in the application of the 
principles of standardisation to a limited 
range of comparatively insignificant engi- 
neering details. It has proceeded, and its 
success has been achieved, on the basis of 
full agreement and consultation within the 
industry. During its history it has thrown 
up numerous standards which have been 
capable of absorption in the national series 
sponsored by the British Standards Institu- 
tion, on which the aircraft industry co- 
operates through the medium of representa- 
tion on a large number of B.S.I. committees 
and sub-committees. Development of the 
basic principle has grown as from the grass 
roots; step by step the small engineering 








March 31, 1959 


details which preoccupied the Society’s 
standardisation committees in the early days 
have given place to major Components 
methods and systems of the kind brief, 
outlined in this survey. Conviction of th 
value of standardisation has increased in 
parallel with this growth of application 
The essential co-ordination within the 
industry has been achieved by the CO-opera. 
tive working and exchange of information 
possible when every manufacturer jn an 
industry is convinced that the principle js 
sound. Some hundreds of senior tecliniciang 
take part in the meetings of the § clety’s 
numerous technical committees, siib-com. 
mittees and panels, and the valuable map. 
hours thereby expended have been proved 
to yield in standardisation alone fir more 
than their value in money and time. 

At the centre, in the Society its-lf, this 
wholehearted co-operation has meant that q 
small technical staff has been adequate to 
deal with all of the secretarial work involved. 
the production and circulation of standard 
sheets and publications and the maintenance 
of up-to-date Standards Handbooks. ff 
there is one main lesson which can be learnt 
from the experience of the aircraft industry 
it is that a willing heart and a fixed deter. 
mination on the part of management to 
co-operate to the full, frequently involving 
disclosure of company “know-how” and 
personal ideas, will ensure not only success 
from a considered and energetically pursued 
policy of standardisation, but great savings 
in time and money. 

The essential work at the centre follows 
easily, though it is difficult to overestimate 
the importance of the kind of enthusiasm for 
the subject which animates the work of my 
colleague, H. W. Goodinge, Technical Secre- 
tary of the Society, who has been concerned 
with standardisation in the aircraft industry 
since it was initiated twelve years ago, 
Given the fundamental approach of the open 
mind, full co-operation by all of the con- 
stituent members and keen, but not extra- 
vagant, central administration, no industry 
need fear an incursion into the field of 
standardisation, nor need its designers oppose 
the movement because of doubts that their 
individual liberty may be restricted. Indeed, 
it is just because there is no compulsion in 
the standardisation activities of the aircraft 
industry that it has attained so considerable 
a measure of success in a field which at first 
sight appears to offer small attractions for 
those engaged in design, development and 
production of an article which advances 
technically far more rapidly than almost 
any other. One by one all of the obvious 
difficulties have been overcome, and natural 
objections and prejudices have been assuaged. 
In the aircraft industry to-day the way is 
clear to deal with all standardisation pro- 
blems as they arise, in the knowledge that 
each new project will receive thorough and 
careful voluntary study before it is developed, 
and that standardisation, while as a matter 
of policy it will be employed to the limits of 
its usefulness, will not be permitted to stifle 
the designer’s essential freedom and the 
development of aircraft of better and better 
performance. 


—— 


British Exectriciry AutTHority.—The British 
Electricity Authority has appointed Mr. C. E. H. 
Verity, M.I.C.E., M.I.Mech.E., M.I.E.E., A.S.M.E., 
as a Deputy Chief Engineer (Generating Station 
Construction). Prior to vesting day, Mr. Verity 
was chief development and testing engineer 
(mechanical engineering) of the London Power 
Company, and has, since April, 1948, been largely 
concerned with the Authority’s programme of 
construction of power stations throughout the 
country. 
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The Manufacture of Fusion Welded. 


Pressure Vessels 


RECENT visit to the Renfrew works of 
Babcock and Wilcox, Ltd., gave us an 
opportunity of seeing various stages in the 
manufacture and inspection of fusion welded 
poiler drums and other pressure vessels. In 
iculur, we were able to see how, side by side 
with the growth of the fusion welding process, 
radiographic methods of examination have been 
developed at Renfrew. With the initial X-ray 
plant, & 200kV unit, which was installed in 
1932, it was possible to X-ray welded plates 
up to 2in thick ; later, in the 1930s, with the 
help of 400kV X-ray equipments, the range 
was extended up to plate thicknesses of 4in. 
Then in 1949 the company equipped itself to 
X-ray welded plates upwards of 6in thick, by 
installing a 2 million volt plant which is 
described later in this article. 

Before describing some of the manufacturing 
operations, we should, perhaps, recall that the 
Babeock and Wilcox fusion welding process was 
introduced in 1931, when the company demon- 
strated that weld metal could be deposited 
successfully in longitudinal and girth seams by 
automatically controlled machines using special 
electrodes of its own make. Since 1932 the 
company has manufactured a total of 2380 
welded vessels complying with Lloyd’s Class I 
requirements. Of that total, 1530 vessels were 
fusion welded drums for use on water-tube 
boilers, including 530 manufactured for the 
Royal Navy during the war, some 250 made for 
marine service since the end of the war, and 850 
made for special service in the chemical and oil 
industries. Some idea of the growth of pro- 
duction is given by the fact that the floor area 
of the welding shop is now 4600 square yards, 
compared with 1000 square yards in 1932. 

At Renfrew the process of manufacturing 
welded high-pressure boiler drums begins with 
the receipt of the plates which are delivered by 
the plate makers to specified dimensions and 
physical properties, according to the require- 
ments of the finished drum. The plates are 
marked off and then cut to size ready for the 
bending operation; at the same time, a piece 
of material is parted off to provide the test 
plates which will subsequently be required in 
the welding operation. 

The bending plant at Renfrew consists of an 
8000-ton horizontal press which was designed 
and built in the works in 1928, together with a 
smaller vertical press, which can also be used as 
a roll when it is desired to roll a plate into a 
complete cylinder with only ore longitudinal 
joint. For many years all plate bending was 
carried out cold, but in view of the increased 
thicknesses required it has been found more 
economical to install a plate heating furnace, 
15ft wide, 6ft high and 45ft long to enable the 
thicker plates to be brought to red heat before 
being bent in the horizontal press. Hot bending 
enables the operation to be carried out much 
more quickly ; whereas previously a thick plate 
had to be stress relieved, sometimes more than 
once, during the bending operation, it is now 
found economical to hot bend all plates over 
24in thick. Our first illustration shows a thick 
drum plate being bent hot under the 8000-ton 

press. 

There is, of course, some oxidation during the 
time the plate is at a high temperature, necessi- 
tating the installation of a shot-blasting booth 
large enough to take the longest plate handled, 
so that the scale can be effectively removed 
before further operations are carried out. 

In preparation for welding the half shells are 
then edge planed so that when butted together 
a U groove is formed to receive the weld metal. 
Where a thick and thin plate are to be joined 
together, the thick plate is tapered down at the 
edge to the same thickness as that of.the thin 
plate. The finished half shells are then 
assembled and tack welded together with the 
U groove closed at the bottom by a backing 
strip which is tack welded in position inside the 





drum shell. The weld test plates, which have 
also been machined to form a U groove, are 
attached to the ends of the shell at this stage so 
that weld metal may be deposited consecutively 
in the longitudinal seam and in the groove of 
the test plates as a continuous operation. The 
assembled shell is placed on roller supports in a 
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pit under one of the welding machines, each of 
which is supported on a gantry and is arranged 
to enable the length of the seam to be traversed 
while the drum remains stationary. 


THE Mouti-LavER AND SUBMERGED-ARC 
WELDING PROCESSES 


There are two processes in use at Renfrew : 
the Babcock multi-layer process and the sub- 
merged-arc method, which is used for certain of 
the thinner drums. 

In the first process a number of layers of 
metal are deposited one upon the other from 
coated electrodes, the layers being staggered in 
the groove to provide a certain amount of over- 
lapping. - Each layer has the effect of refining 
the grain structure of the one beneath and, 
when the groove has been filled, additional 
layers are deposited in the same way above the 
plate level and subsequently chipped off, thus 
enabling the metal at the weld surface to be 
given a degree of grain refinement. The welding 
machines employed have automatic arc control 
and electrode feed, but electrode centralisation 
is effected by the operator. One of our illustra- 
tions shows multi-layer welding in progress on 
@ longitudinal seam. 

The a.c. welding supply can be varied 
between 350A and 700A, according to the elec- 
trode used, with an are drop of about 35V. The 
coated electrodes are made in the works, the 
coating being specially produced to suit the 
particular metal which is to be welded. After 
the welding groove has been filled the backing 
strip is removed from the inside of the shell and 
the deposited metal at the bottom of the groove 
is cut out by a pneumatic chipping tool. A 
few layers of weld metal are then deposited by 
hand in this small interior groove, which ensures 
perfect fusion throughout the entire weld and 
thus eliminates the possibility of lack of pene- 
tration at the root of the groove. 

In the alternative submerged-are process, 
which is illustrated overleaf.as applied to a 
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circumferential seam, a shallower V-shaped 
groove is used on both the inside and the out- 
side of the shell, no backing strip being 
employed. A bare copper-plated steel electrode 
is used and the arc is entirely submerged under 
@ separate loose flux powder, which is con- 
tinually fed into and over the groove by the 
welding machine. Some of the flux powder 
combines with the molten metal, part fuses and 
forms a refining slag, which solidifies on top of 
the weld deposit and the remainder of the 
powder covers the weld and slag, shielding them 
from atmospheric contamination and retarding 
the rate of cooling. The unfused flux powder 
can be removed from the finished weld and 
re-used. 

In this method of welding a voltage of 35-40V 
is employed, with a current of between 900- 
1500A, dependent on the amount of penetration 
required. With this high current it is possible 
to deposit a heavy layer of metal and thus 
obviate the necessity for repeated es to 
be made as in the case of the multi-layer 
process. Both inside and outside welding are 
effected by this process, and it is important that 
the drum and the welding heads should be set 
up very accurately, so ensuring penetration at 
the junction of the two heavy layers of deposi- 
tion. For the submerged-arc welding there are 
two heads, one for the inner and one for the 
outer seam. The inner seam is deposited first, 
the head for the inner seam being carried on the 
end of a boom which is attached to a bogie. 
The bogie is not self-driven, but is drawn along 
by the travelling bridge which carries the 
external welding head, and is motor driven. 
To accommodate any diameter of drum the 
exterior welding head can be raised or lowered 
under the control of the operator. On the 
interior head the positional adjustment is small 
and is carried out by hand. The weld is made 
in the downhand position. The current to 
both the interior and the exterior welding heads 
is taken from welding transformers incor- 
porated in the bridge structure. Both heads 
are controlled from the same panel near the 
exterior head and in both cases the flux powder 
is fed to the welds from hoppers, the surplus 
being removed and recirculated by a fan 
System. 

After the longitudinal seam is welded the 
test plates, which have been welded under the 
same conditions, are cut off and put on one side 
until later. The welded seam is now dressed 
flush with the surface of the shell inside and 
outside and the ends of the shell are machined 
in preparation for welding on the drumhead. 
The drumheads are hot pressed in the forge, 
pickled in acid to remove scale and machined to 
form the grooves for welding. The drumhead 
is tack welded to the shell and the circum- 
ferential seam is then welded by the same 
equipment as is used for the longitudinal seam. 
In circumferential welding, however, the heads 
are stationary and the drum is slowly revolved 
by the supporting rollers, which are motor- 
driven through suitable gearing, resulting in a 
speed of rotation consistent with the rate of 
progress of the deposition of metal and con- 
trolled from the operator’s platform near the 
welding head. The inside of the circumferential 
seam is then completed in the same way as the 
longitudinal seam. In the Babcock process the 
backing strip is removed, the bottom of the 
weld chipped out and filled by hand welding ; 
in the submerged-arc process the inside groove 
is filled by the interior automatic head. The 
seam is dressed flush inside and outside by 
pneumatic chipping hammers and portable 


grinders. 
RADIOGRAPHIC EXAMINATION 

In preparation for X-ray examination the 
weld is then divided into 12in lengths, suitable 
marks are stamped on the plate surface adjacent 
to the weld, and lead tab duplicates attached for 
the photographic record. 

The subsequent radiographic examination is 
designed to ensure that no part of the weld is 
missed during the examination. The four main 
kinds of faults which may be created during the 
welding process and whith would “be subse- 
quently revealed on the negative are (a) 
porosity, (b) slag inclusion, (c) lack of fusion, 
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and (d) cracks. These faults are actually voids 
of various kinds in the weld metal. With 
proper technique, voids having a dimension in 
the direction of the rays of less than 2 per cent 
of the plate thickness can be clearly shown as 
intensifications on the negative. 

The X-ray film in its light-tight casette is 
positioned behind the weld on the inside of the 
shell. After suitable lead markers, previously 
referred to, are placed in position relative to 
their position on the weld, the X-ray tube is 
centred over the area required to be examined. 
It is important that the X-ray beam should be 
normal to the weld, and so to the film. A wave- 
length is selected which is capable of penetrating 
the particular thickness of metal with’ the 
maximum amount of contrast and the area is 
irradiated for a predetermined exposure time. 
The film is then processed in the normal fashion 
with developing and fixing solutions and after 
washing and drying is ready for inspection and 
diagnosis. 

If any defects are revealed by the radio- 
graphic examination the affected areas of the 
weld are cut out with pneumatic chipping 
hammers and filled up by hand welding. The 
repaired area is then X-rayed as before to 
ensure that all defects have been removed. 

To preserve the sequence of this description 
we shall outline the remaining manufacturing 
operations before describing the 2 million volt 
X-ray equipment. 


Stress RELIEVING 


After the final X-ray the drum is marked off 
and holes are cut by gas torch, where necessary, 
to enable branches and nozzles to be welded in 
position. The welding groove in this case is a 
half U and is formed in the material of the shell 
or drumhead by pneumatic chipping hammers. 
The nozzles are hand welded, the joint being 
preheated if necessary. All welding completed, 
the drum is finally stress relieved by being 
heated to the region of 600 deg. to 650 deg. Cent. 
in a speeially constructed furnace and allowed 
to cool in a draught-free atmosphere. The test 
plates, which had previously been welded at 
the same time as the longitudinal seam, are 
inserted into the drum before stress relieving 
and thus receive the same treatment as the 
drum, to ensure that the final condition of the 
test plates is truly representative of the welded 
seams. 

Stress relieving capacity at Renfrew has 
been increased to keep pace with production. 
Originally a producer-gas-fired stress relieving 
furnace was installed, which could accommo- 
date vessels approximately 10ft 6in diameter 
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and 40ft long. This furnace had refractory 
walls of the order of 3ft in thickness and, 
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because of the heat absorption of the brickwork 
itself, stress relieving cycles in some cases took 











SUBMERGED ARC WELDING 





March 31, 1950 








as long as_ thirty-six hours to complete 

In 1942 a new stress relieving furnace (illus. 
trated opposite) was installed, 16ft. wide 
17ft 6in high, 50ft long and built of refractory 
insulating brick. The walls are of light panel 
construction, lft 3in thick and the stregs 
relieving cycle is reduced to one-third of the 
time required in the old furnace. 

At this stage the test plates are passed to the 
research department laboratory to enable the 
necessary test pieces to be prepared for the 
mechanical tests, macro- and micro-exumination 
of the weld structure required by whatever code 
has been specified for the drum. When satis. 
factory test results have been confirmed, the 
nozzles and branches on the drum are closed } 
blank flanges and man doors are fitted for the 
drum to be subjected to a hydraulic test, which 
may be carried out at a pressure as high as twigg 
the design working pressure of the drum, The 
final operation is marking off and drilling of the 
tube holes and installation of any interna) 
fittings which may be required. 


Two Mriiui0on Voir X-Ray EqQuipmenr 


The 2-million volt X-ray equipment, which 
was manufactured and supplied by Newton 
Victor, Ltd., in 1949, is a development of that 
company’s 1 million volt unit produced jp 
1941. One of the photographs reproduced 
opposite shows the new unit in relation to 4 
drum arranged for X-ray examination. 

It will be seen that the tank or head is 
mounted in a fork, arranged to swivel in a 
supporting frame which forms part of a panto. 
graph mounting. This arrangement eliminates 
any tendency to swing. The head and support 
frame is suspended by wire ropes from winch 
gear on the crane grab of the overhead travel. 
ling crane, and as such the tube head can be 
raised or lowered, as required. The motions of 
the crane structure and the angulation of the 
head are motor driven and controlled from a 
multi-point pendant push button station at 
ground level. It is therefore an easy matter to 
obtain full angulation and vertical and _hori- 
zontal adjustment. 

The assembly is considerably more flexible 
than the 400kV equipment installed in 1934, 
The new tube can be continuously operated at 
1} milliamperes and 2,000,000 peak volts, and 
under these conditions it produces as much 
radiation as would be available from more than 
20 Ib of radium. 

The accompanying diagram shows the general 
arrangement of the X-ray plant and indicates 
the position of the various components and 
assemblies. In operation, electrons emitted 
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from the cathode are accelerated down the 
central X-ray tube by virtue of the voltage 
adient established across each section of the 
tube. Having acquired maximum energy on 
reaching the bottom of the tube, the electrons 
grike the tungsten target and X-rays are 
emitted. ; d : 
The tube operates In a self-rectified circuit, 
peing «directly connected to the high-voltage 
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earlier models the gas freon (CCI,F,) was 
employed, but the sulphur derivative is more 
satisfactory; it is less easily liquefied, 
enabling lower temperatures and higher working 
pressures to be used, and it has no carbon 
content which might be troublesome if a flash- 
over took place, since free carbon would be 
produced. Finally, sulphur hexafluoride is 
non-toxic and does not affect ordinary metals 
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Walls are of sufficient thickness to form primary 
barriers, thus ensuring safety from radiation 
risks. ..Wall thickness is maintained at a suffi- 
cient height above ground level to ensure that 
the upward component of the beam cannot 
affect people working in adjoining buildings. 
Enclosure is unbroken on three sides, and the 
homogeneous concrete foundations extend a 
sufficient depth below ground level to eliminate 





X-RAY UNIT IN USE 


winding of the transformer, one end of which is 
earthed. It will be seen that the design of the 
X-ray tube has made it possible for the source 
of radiation to be brought outside the tank. 
Accordingly radiographic procedure is mate- 
rially simplified, particularly when dealing with 
circumferential seams in welded pressure vessels, 
since the active end of the tube may be placed 
inside the vessel and the entire seam irradiated 
at one time. 

The high-tension transformer is a resonance 
transformer operating with a tuned secondary 
circuit adjusted to resonance at 180 cycles per 
second. It has a low-voltage winding consisting 
of two flat coils, and a high-voltage coil which 
consists of 243 flat sections stacked on top 
of the primary and suitably spaced to facilitate 
cooling. 

Use of the resonance principle of operation 
makes an iron core unnecessary, and the central 
space of the high-voltage coil normally occupied 
by an iron core houses the X-ray tube. This 
arrangement materially facilitates the con- 
nection of the various tube electrodes to the 
high-voltage winding and also provides an 
electrostatic shield for the tube. 

To avoid overheating of the surrounding steel 
tank by eddy currents, an inner lining consisting 
of narrow overlapping silicon steel strips, spot 
welded to the tank wall is provided. This iron 
shell guides the magnetic flux from the top to 
the bottom of the coil stack, the lower end 
being provided with a ring of radially spot- 
welded strips of similar material. 

Reference to the diagram shows that the tube 
envelope consists of twenty-four sections of 
moulded boro-silicate glass tubing joined to 
Fernico rings which carry the internal electrodes 
of stainless steel. The insulating envelope is 
60in long and 34in diameter and, to increase the 
voltage gradient which may be applied to any 
section of the tube, the inside of the glass walls 
are sandblasted. A tungsten target backed 
with copper is mounted in the lower end of the 
extension chamber and both target and chamber 
walls are water-cooled. The tube is supported 
by a metal flange bolted to the bottom of tke 
tank. By using gas as an insulating medium 
in this transformer it has been possible 
materially to reduce its bulk and weight. The 
gas is sulphur hexafluoride (SF,), the tank 
being filled with this gas at a pressure of 
approximately 601b per square inch. In 
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STRESS RELIEVING FURNACE 


such as would be used in the construction of the 
transformer. 

Power for energising this equipment is 
obtained from a motor generator set installed 
next to the X-ray room. The set consists of a 
25 h.p. auto-synchronous motor, which is fitted 


PROTECTIVE PANEL 


with a slip cycle impedance relay starting 
mechanism, coupled by an inverted tooth chain 
drive to a 10kVA, 500V, 180c/s single-phase 
alternator and a 4:5kVA, 220V, 60c/s three- 
phase alternator. The driving motor incor- 
porates an overhung exciter as also does the, 
180c/s alternator. The large alternator supplies 
power for the resonance transformer, whilst the 
smaller one provides three-phase power for the 
various subsidiary control circuits. 

A concrete enclosure measuring 59ft wide 
by 70ft long by 40ft high houses the X-ray 
unit with its associated supporting mechanism. 





possibility of radiation leakage. The fourth 
wall divides the X-ray enclosure from the main 
shop in which repairs are carried out. Two 
openings are provided in this wall; one at the 
extreme right-hand side through which personnel 
can gain access to the unit ; the other, measur- 
ing 12ft wide by 15ft high, allowing drums to be 
brought into the enclosure for radiographic 
examination. 

The small access opening is connected by a 
U-shaped maze to a control room, to ensure 
that a primary protection barrier exists between 
the control room and the opening, through 
which operators enter the enclosure to adjust 
the position of the tube head. As an additional 
safeguard, a lead-lined steel-framed door is 
provided in the control room to seal off the 
maze whilst the unit is in operation, thus 
eliminating any possibility of scattered radia- 
tion reaching control room operating staff, who 
remotely control the X-ray beam and duration 
of exposure. 

Work is taken into, and out of, the enclosure 
through a large opening which is protected, on 
the inside, by a lead-lined steel screen, and, on 
the outside, by a 50-ton concrete door. Whereas 
the inside screen is light enough to be manually 
operated through a chain wheel, the outside 
door runs on rails and is operated by remotely 
controlled electrically driven winch gear. 

Heavy drums are taken from the main shop 
to the X-ray on a specially designed carriage 
fitted with motor-operated rollers, which allow 
the drum to be turned about its longitudinal 
axis, so that a horizontal drum seam can be 
aligned with the tube head and so that any part 
of a circumferential seam can be disposed in 
front of the head for X-raying. The carriage 
is electrically driven under push-button control, 
backed up by limit switches. To obviate the 
inconvenience of trailing cables, movement of 
the carriage causes any surplus cable to be 
taken up on a cable drum, with provision for 
paying out as required. The carriage controls 
are fully interlocked so that movement of the 
carriage is possible only when both the outside 
door and the inner screen are open. 

Inside the control room there are two panels. 
One panel gives precise control of the X-ray 
output and duration of exposure and incor- 
porates full electrical protection for the head, 
signal lamps, milliameter and megavolt meter. 
The second panel is required for protective 
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purposes to safeguard personnel. As illustrated 
herewith, this panel is equipped with an “ All 
Clear * indicator, and “ Open ” and “ Closed ” 
pilot lamps for main outside door, inner screen 
and control room door. Further pilot lamps 
indicate if both outside and control room safety 
keys have been removed or replaced. Before 
the X-ray beam can be switched on all doors 
must be closed, all safety keys replaced, and the 
appropriate push button pressed in order to 
sound @ warning bell and illuminate the “ All 
Clear * indicator. When the latter is illuminated 
it is then possible to revert to the main X-ray 
control panel and so apply power to the tube 
head. An attempt to open any door would 
instantaneously shut off the X-ray beam. Push 
button stations are embodied on this panel for 
the remote control of the main outside door and 
for initiating the warning system. Ni 

switch fuse gear also forms part of this panel, 
which acts as a distribution point for all elec- 
trical equipment associated with the 2,000,000V 
X-ray unit. 





The Full Application of 


Motion Study* 
By ANNE G. SHAW, M.A.t 


Introduction.—There has been, and still is, 
much confusion about the meaning of the term 
“ motion study.” Throughout this paper it is 
used to mean the investigation and measure- 
ment of the movements involved in the per- 
formance of any piece of work—whether these 
movements are of material, machines, or workers 
—and the development of easier and more pro- 
ductive methods by eliminating unnecessary 
movements and simplifying those that remain. 

Motion study must be applied by a trained 
investigator, if the fullest benefits are to be 
gained from its introduction. This investigator 
may either be a member of the staff or an 
outside specialist. Both have advantages in 
different circumstances, but, whoever is respon- 
sible for its organisation, the motion study 
programme will be essentially the same. 

The programme should make provision for 
the whole range of motion study application. 
This not only covers the full-scale investigation 
of individual jobs and methods, employing all 
available means and techniques to achieve the 
best use of the effort of the operator in every 
detail, but also provides for the much less 
detailed investigations of smaller problems using 
simplified techniques and applying general 
motion study principles. Everyone in an 
organisation can use motion study in some way, 
and a complete programme should provide 
the information and opportunities that will help 
each individual to use it to the best advantage 
in his own sphere. 

It has too often been argued either that 
motion study is work for the trained full-time 
specialist only, or, alternatively, that greater 
aggregate savings can be gained by training a 
large number of people to apply motion study 
in their spare time. Experience has shown 
that each type of application has its advan- 
tages if both are used together, and its dangers 
and disadvantages if they are separated. 
Detailed investigations, carried out by one or 
two investigators working full-time. will develop 
new methods efficient in every detail and result 
in increased output per operator. These will 
show tangible and easily measured results 
producing high percentage savings over a small 
area of work. 

The broader and less detailed application of 
motion study, by a larger number of less highly 
trained people, who are practising it in addition 
to their normal daily work, produces results 
that are perhaps less easy to assess. The savings 
made on any one job are usually small, since 
only the more obvious improvements can be 
made in the time available and with a limited 
knowledge of techniques, but if these small 
savings are contributed in large numbers the 
total savings may be very considerable. They 





* Institution of Mechanical Engineers, March 24th. 
Extracts. 

{Management consultant and partner, Anne Shaw 
Organisation, Cheadle, Cheshire. 
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are, in fact, low percentage savings over a large 
area of work. 

The Full-Scale Investigation: The Use of 
the Detailed Techniques.—A full-scale motion 
study investigation makes use of any or all 
of the detailed techniques, to whatever degree 
of accuracy is appropriate to the circumstances 
of quantity and quality and to the type of the 
product and its difficulties. The investigation 
always passes through the same four stages : 

(a) Recording present practice. 

(6) Analysing the recorded information and 
developing a theoretical new method. 

(c) Experimenting with the suggested new 
method and training the first operator. 

(d) Installing the final new method in the 
factory and training other operators. 

The proportion of time spent on each stage 
depends on the nature and complexity of the 
operation studied, but it has been found that 
the first two stages usually occupy not more 
than 25 per cent of the total time of the investi- 
gation. This fact has not always been fully 
appreciated. Before and during the war there 
was a tendency in this country to use only the 
easier techniques and to reject the more 
elaborate as being too long and difficult. Since 
the war there has been a more general realisa- 
tion of the fact that extra time spent on the 
correct use of the more refined techniques 
adds nothing very significant to the total length 
of the investigation, but does produce more 
satisfactory results. An analysis by one of the 
more elaborate techniques takes extra time in 
the early stages of the investigation, but may 
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made in two ways. The path of detailed hand 
and arm movements can be recorded by the 
chronocyclegraph, a photographic techuique of 
great accuracy which is, however, limited to the 
studying of comparatively short cycles of move. 
ment. Movement paths involving movements 
that take place over along period of time ur awide 
area are recorded more generally and with legs 
accuracy by string diagrams made from bserya. 
tions of the movements of @ worker an:! plotted 
by winding string or cotton round pins driven 
into a scale diagram of the lay-out of t!:o work. 
ing area. There have been no very iniportant 
developments in the detailed forms 0/ process 
chart and micromotion analysis in recvut years 
and these techniques are quite ac quately 
covered in a number of published works, but 
there have been important developients jp 
the chronocyclegraph technique and _ interest 
in its application is increasing. Besides oy, 
own recent experiments there is news of some 
research on the subject being carrie! out jn 
Sweden and in France. 

The chronocyclegraph technique records the 
path of movement as a figure composed of 
pear-shaped spots. This figure is obtained by 
taking a photograph, preferably stereoscopically, 
of the path of movement followed by an operator 
in a single cycle of work. Lights are connected 
to an apparatus which makes them {lash on 
quickly and off slowly. These are attached to 
the operator’s hands and the plate is exposed 
for the whole length of the work cycle. Because 
the shutter of the camera is open for the whole 
length of a work cycle, @ chronocyclegraph 
records instantaneously 
on @ single plate the 
path of amovement that 
has occupied a definite 
period of time. The in- 
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shorten the later stages since the accurate 
information that it produces not only makes 
it easier to develop a new method, but also 
easier to convince both supervisors and workers 
that changes are necessary and that the sug- 
gested new method is the best. In recording 
present practice there are three distinct aspects 
of movement to be considered: its sequence 
and purpose, the time relationship of its 
elements, and the path that it follows. The 
different techniques of analysis provide a means 
of studying an operation from all these angles. 
The process chart records the sequence and 
purpose of individual movements on a broad 
basis and the micromotion technique gives 
greater detail on the same lines, adding accurate 
information about the time relationship of the 
elements of movement (see Shaw, 1944). 
Neither, however, gives any information about. 
the path of movement, its orbit or shape. The 
chronocyclegraph and string diagram techniques 
supply this need. 

The process chart and micromotion techniques 
are comparatively well known, but the study 
of the path of movement, though it was 
developed and used by Gilbreth, has been much 
neglected in the United States of America and 
is little known in this country. This is par- 
ticularly unfortunate since a method derived 
entirely from the analysis of a process chart 
or by means of micromotion and the simo-chart 
may seem shorter and quicker than the original 
method, but the investigator is severely 
hampered by not knowing whether the move- 
ments he has substituted for the original 
sequence are good or bad, easy or comfortable. 
He will be much more completely successful 
if he bases his development of a new method 
on an experience of using the path of movement 
techniques. He will pay attention to building 
up a rhythm and to the use of natural 
movements. 

A study of the path of movement can be 


for him to pick out 
hesitations that suggeSt obstacles in the way 
of the movement, and he can judge the effect 
of sudden changes in the direction of the 
movement. By taking a series of chronocycle- 
graphs of different cycles, superimposed either 
on a single plate or during viewing, he can 
discover whether a rhythm is being built up by 
the variations or lack of variation in successive 
paths of movement. 

The early development of the chronocycles 
graph was made by Gilbreth who was still 
working on the development of the technique 
when he died in 1924. He had taken many 
successful chronocyclegraphs himself, but the 
method had not been sufficiently standardised 
for others to use it easily. He was planning to 
adapt his material so that it would be in a suit- 
able form for teaching others, but unfortunately 
in the inevitable rearrangements after his death 
the apparatus was lost, though photographs 
of it were found later. Since Gilbreth died, 
chronocyclegraphs have been very little used by 
other motion study experts. Alford and Bangs 
(1945) list the chronocyclegraph among present- 
day research ap tus, but most other writers 
only refer to it as one of Gilbreth’s experiments. 

The apparatus for making a chronocycle- 
graph is required to produce flashes of light 
which go on quickly and off slowly at pre- 
determined speeds. This can best be done by 
varying the supply of current to ordinary 6V 
electric flashlight lamps, which have the 
advantage of being small and easily and cheaply 
replaceable. 

A commutator type of apparatus was 
developed in this country in 1930, but its 
effective use was limited as it was not possible 
to give sufficient intensity to the light of the 
lamps. Recently a new type of apparatus has 
been designed and developed to overcome this 
difficulty. It is portable and easy to control 
and in addition the method of photography 
has been so standardised that the making of 4 
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good chronocyclegraph is much less a matter of 

chance. This apparatus and photographic 

method have been used to make the chrono- 
eyclegraphs. It is based on the principle of 

ing up the lighting of the lamps and using 

their natural extinguishing rate to produce the 
characteristic spot. This effect is achieved by 
the interaction of a condenser and a high- 
relay (sce illustration p. 338.) When the lights 
are off the current from a battery charges the 
condenser and energises the relay. As the con- 
denser becomes charged the current supply to 
the relay falls off and the coil is de-energised, 
which establishes @ circuit between the conden- 
gr and the lamps. The illumination of the 
lamps is governed by two resistances one of 
which is variable so that the maximum rate of 
discharge of the condenser and hence the bril- 
illiance of the lamps can be controlled. Since 
this discharge is only momentary, it is possible 
to provide @ charge far in excess of that recom- 
mended for this type of lamp, giving an ex- 
tremely brilliant flash. The characteristic tail of 
the spot is provided automatically by the coo- 
ling of the overheated filament. The number of 
flashes per second is governed by a calibrated 
variable resistance which controls the supply of 
current from the battery to the condenser. 

As an alternative to this relay apparatus, an 
electronic valve of the thyratron type has been 
used experimentally, but at present it shows 
little advantage for the extra expense unless 
extreme accuracy or an unusual range of speeds 
is required. 

Besides the development of the electronic 
apparatus for producing the regular flashing of 
the lamps attached to the operator’s hands, 
work has been done on the photographic side 
of the technique. It has been established that 
to obtain adequate contrast between spots and 
background, a low sensitivity film of the 
“process ’’ type is an advantage, particularly 
where general illumination is by tungsten 
lamps, because it is comparatively insensitive 
to the red end of the spectrum and its light 
sensitivity has a high threshold and a short 
range. The emission of light from the lamps 
attached to the operator is sufficiently intense 
to approach the bluer end of the spectrum. A 
good contrast of exposure is therefore obtained, 
permitting the relative exclusion of the back- 
ground while fully exposing the spots. 

The opening and closing of the camera 
shutter is the part of the work requiring most 
experience and skill. A stereoscopic camera 
should be used wherever possible so that the 
result can be viewed in three dimensions. The 
investigator must examine the work cycle very 
carefully to choose the best point to use as the 
beginning of the chronocyclegraph. It must be 
definite and easily identified so that by opening 
the shutter when it first appears and closing it 
just before it repeats a complete work cycle is 
recorded on the negative. If a background 
photograph is required the negative must be 
exposed a second time with the chronocycle- 
graph apparatus switched off and additional 
lighting directed on the subject. If the chrono- 
cyclegraph spots are to show clearly on this 
background it must be comparatively dark, 
the exposure length is therefore usually only 
one-tenth to one-half of the normal exposure 
for such a subject, depending in its tone values. 
To allow for more latitude for taking chrono- 
cyclegraphs in daylight, experiments are con- 
tinuing using infra-red sensitive materials with 
suitable lamp filters. 

As a technique for recording and analysing 
present practice and developing better methods 
the chronocyclegraph has six main uses : 

(1) Where movements are entirely within 
the control of the operator without anything 
ao the workplace to determine their shape and 
imits. 

(2) Where a complex movement, needing 
further analysis, can only be described by 
the other techniques by one symbol or 
therblig (i.e., ‘ operation” or “ assemble ” or 
“position ’’), 

(3) Where very fast movements defeat the 
micromotion camera except at slow-motion 
speed, 

_ (4) Where details of acceleration and decelera- 
tion are required. 
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(5) In the experimental stages of a new 
method, to test the value of suggested move- 
ments or fixtures. For example, where experi- 
ment shows in practice that one part of an 
operation is proving awkward the chronocycle- 
graph will show where the obstacle or hesitation 
oceurs. Again, the arrangement of tools or 
machine controls can be tested by a chrono- 
cyclegraph. An example of this is the contrast 
shown between picking a screw out of a properly 
designed container and picking it out of a 
square tin. 

(6) In the training stage of developing a new 
method, progress can be tested by taking 
chronocyclegraphs at regular intervals and 
comparing the results. 

The chronocyclegraph technique has two 
further uses quite outside its practical use as a 
technique for recording and analysing a method 
of work. It is particularly useful in training 
motion study engineers, and it is an excellent 
medium for convincing the wider circle of 
management, supervisors, and workers’ repre- 
sentatives, of the value of the study of move- 
ment. It has been found, in training motion 
study engineers, that if the chronocyclegraph 
technique is taught before the other techniques, 
students become conscious of the path of 
movement from the beginning and acquire an 
eye for seeing movement. They then interpret 
the other techniques in the light of this appre- 
ciation of the whole movement and their 
approach to the analysis of methods of work is 
much more fundamental. They are less likely 
to fall into the error of imagining that a move- 
ment is simply a mathematical summation of 
elements. For lectures to other industrial 
groups chronocyclegraphs, linked to films of 
simple operations, give a very clear demonstra- 
tion of the real meaning of motion study. Only 
the chronocyclegraph can put on to paper or 
on to the screen the subtle difference between a 
good and a bad movement. Besides showing 
the shape of a movement, chronocyclegraphs 
give a very vivid impression either of ease or 
difficulty and a clear feeling of rhythm if this 
exists in the movement. 

Much more could be said about the use of the 
detailed techniques in making full-scale investi- 
gations, but the making of full-scale investiga- 
tions is only half the possible full application of 
motion study. While the engineer or specialist 
in charge of motion study must never neglect 
the full-scale investigation he must spend a 
large part of his time in teaching motion study 
in a simplified form to as many groups as 
possible and supervising the motion study 
applications of the members of those groups. 

Conclusion.—It cannot be too strongly 
emphasised that the full motion study pro- 
gramme, designed to make the greatest possible 
use of motion study in an organisation, must 
consist of a combination of the full-scale 
investigation, made by trained and experienced 
investigators working full-time and using the 
full range of techniques of analysis, and the 
simpler improvements made by other members 
of the staff in the course of their daily work as a 
result of a short training in the use of simplified 
techniques. 

All short courses of training and all lectures 
and exhibitions should be directed at making 
the general principles of motion study under- 
stood by everyone. There should be no feeling 
of mystery about any of the techniques. Those 
who want more detail should be encouraged to 
learn as much as they like, though the emphasis 
should always be upon each member of the 
company using motion study in the way that 
best fits in with his regular work. Everyone 
in an organisation has a part to play in the 
application of motion study in that organisa- 
tion, and motion study is more effectively used 
where it is applied as team work with each 
member playing the part that is best suited 
to him. 


——@———— 


Tue British BROADCASTING CORPORATION.—THE 
B.B.C. states that Mr. H. W. Baker, engineer-in- 
charge of the London Television Station at Alex- 
andra Palace since 1946, has been appointed 
assistant superintendent engineer, television. 
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Oil Company’s Amalgamation 

THE Vacuum Oil Company, Ltd., of London, 
a subsidiary of Socony-Vacuum Oil Company, 
Inc., is to incorporate the oil storage, blending 
and packing business carried on by Cory 
Brothers and Co., Ltd., a subsidiary of Powell 
Duffryn, Ltd., following upon the signing of 
heads of agreement by the boards of the parent 
companies, The purchase price will be covered 
by the issue of ordinary shares in Vacuum to 
Cory Brothers, and further ordinary shares will 
be subscribed by the parent companies, the 
Powell Duffryn share being £3,500,000. Powell 
Duffryn and Socony-Vacuum will have equal 
representation on the enlarged board of Vacuum 
Oil Company, Ltd., and after issue of the 
additional shares in Vacuum Oil Company to 
Powell Duffryn and Socony-Vacuum the equity 
share capital will be held equally by these two 
companies. The combined businesses will be 
carried on by the expanded Vacuum Oil Com- 
pany, and it will construct a new refinery at 
Coryton (in the Thames Estuary) to treat 
Middle East crude oil. The products, primarily 
lubricating oils, will replace those from dollar 
resources. The location of the refinery has 
been approved by the Board of Trade, and con- 
struction will begin following the receipt of ~ 
final assents from the authorities concerned. 
The refinery and other works will involve an 
expenditure of £10,000,000, and this will be 
financed in part by Powell Duffryn and Socony- 
Vacuum, and the balance by a loan from the 
Finance Corporation for Industry, concerning 
which discussions are in progress. A public 
issue is not proposed at present. 


——_@—___——_ 


Economic Survey for 1950 


THE Government’s Economic Survey for 
1950 was published on Tuesday afternoon last 
(Cmd. 7915, H.M. Stationery Office). It con- 
tains no particularly striking forecast of indus- 
trial and economic trends during the current 
year, and emphasises throughout that the fore- 
casts which are made depend upon increased 
efficiency in British industry in order to keep 
down costs and thus retain the advantages in 
overseas markets given by ‘devaluation ; upon 
continued stability of wages and incomes ; 
continuation of Marshall Aid, though on a 
diminishing scale, and upon continuation of a 
high level of world demand and particularly 
of business activity in the U.S.A. The Survey 
says rather less than its predecessors about 
detailed production targets for various indus- 
tries. It estimates, however, that this year’s 
production of deep-mined coal should be between 
205,000,000 and 210,000,000 tons and that 
the output of opencast coal should reach 
13,000,000 tons, giving a total production of 
between 218,000,000 and 223,000,000 tons. 
Manpower in the coal-mining industry—includ- 
ing administrative personnel and those employed 
in the National Coal Board’s organisation—is 
expected to decline by a further 25,000. On 
steel, the Survey notes that blast-furnace 
capacity in operation will increase during the 
year, but it is not likely that the supply of 
steel-making materials will permit so great a 
rate of increase as occurred in 1949. This year’s 
output of steel ingots and castings is forecast 
as being between 15,750,000 and 16,000,000 
tons. Dealing with the engineering industries, 
the Survey points out that last year output 
increased by 7 per cent over 1948, and was about 
60 per cent higher than in 1938. If the demand 
remains strong—as seems likely at present— 
it is thought that output may increase again 
by as much as 4 per cent in 1950 without being 
limited by labour or materials. The demand for 
mechanical and electrical capital goods for 
export, the Survey comments, should be strong, 
and the main danger is that the pressure of 
orders from home markets may prevent 
industry taking full advantage in the dollar 
markets. It is added that in order to achieve 
the overall level of exports needed to balance 
our payments, it is intended that supplies 
to the home market of capital goods should be 
slightly less in 1950, so that the difference and 
any increase in output can be exported.” 
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Metallurgical Topics 


Effect of Molybdenum on Phosphorus 
Embrittlement 


Ir is well known that high phosphorus has 
an embrittling effect on both annealed and 
heat-treated steels, and that it also increases 
susceptibility to temper-brittleness so that its 
effect is most pronounced when the rate of 
cooling from the tempering temperature is 
slow. There was no agreement as to the low 
limit of phosphorus at which susceptibility 
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Fic. 1—LEffect of Phosphorus Content and of Rate of 
Cooling After Tempering on the Transition Tempera- 
tures of Carbon-Manganese Steel Containing Carbon 
0-39, Manganese 1-79 per cent 


to temper-brittleness became evident, and its 
effects within ordinary commercial limits were 
generally thought to be slight. This may be 
explained by the fact that in the past the 
criterion of susceptibility was behaviour in 
tests at room temperature, whereas it is now 
judged by the extent to which the transition 
temperature from tough to brittle fracture is 
raised by the embrittling treatment. The loss 
of toughness of 0-40 per cent carbon chromium 
steels and of 0-40 per cent carbon manganese 
steels, caused by increase of phosphorus within 
normal commercial limits (i.e., 0-01 to 0-04 per 
cent) has been studied by M. Baeyertz, W. F. 
Craig, Jun., and J P. Sheehan, who have also 
shown how this loss can be counteracted by the 
replacement of some of the chromium or man- 
ganese by molybdenum. 

The steels used were melted in an induction 
furnace and forged to bar which was normalised 
at 845 deg. Cent., tempered at 650 deg. Cent., 
and then machined to Charpy impact test 
blanks (0-016in oversize) which were oil- 
hardened from 845 deg. Cent., tempered for one 
hour at 620 deg. Cent., and either water- 
quenched or cooled at some controlled slow 
rate. The Brinell hardness number of the 
treated steels varied from about 240 to 270. 
Impact tests were made with the usual V-notch 
test piece over a range of temperature, and the 
temperature of transition from tough to brittle 
fracture noted. The small size of the specimens 
when heat-treated and the fact that they were 
taken longitudinally from bar resulted in 


definition of transition temperature may be 
applied. Some typical curves reproduced on 
a Centigrade scale from diagrams given in 
the paper are shown in Figs. 1 to 4. 
Phosphorus reduces the toughness of har- 
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Fic. 2—Effect of Different Rates of Cooling After Tem- 
pering on the Transition Temperatures of Carbon- 
Manganese Steel Containing Carbon 0-39, Man- 
ganese 1-79, and Phosphorus 0-036 per cent 


dened and tempered steel even when the treat- 
ment applied is such as to eliminate temper- 
brittleness. The impact value of the steel 
water-quenched from the tempering tempera- 
ture is diminished and the transition tempera- 
ture rises as the percentage of phosphorus is 
increased. The most clearly evident effect of 
increasing phosphorus content is the accentua- 
tion of susceptibility to temper-brittleness 
shown by a displacement to the right of the 
impact value/temperature curves and rise in 
transition temperature as the percentage of 
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Fic. 3—Effect of Different Rates of Cooling After Tem 
pering on the Transition Temperatures of a Steel in 
which Some of the Manganese has been Replaced by 
Molybdenum. Composition: Carbon 0-39, Man- 
ganese 0-90, Phosphorus 0-034, Molybdenum 0-35 

per cent 


phosphorus increases (Fig. 1). Replacement 
of part of the chromium or manganese by 
molybdenum, in proportions required to main- 
tain hardenability, reduced the loss of toughness 
caused by phosphorus in the heat-treated steel 
(Figs. 2 and 3). Molybdenum can thus be used 
to improve the toughness at all phosphorus 
levels encountered in commercial steels. An 


Tasie I—Influence of Phosphorus and Molybdenum on the Transition Temperatures of 0-4 per Cent Carbon-Manganese 
and Carbon-Chromium Steels 




















Composition, per cent Transition temperature, deg. Cent. 

_ | o- | P Mo Mo/P W.Q. | 1§ deg. Cent.|1/, deg. Cent. 

| per min per min 
1-79 — | 0-020 = — —51 10 65 
1-29 | _ | 0-025 0-18 7-2 -9 | —79 —71 
. a | le - = 54 107 
1-24 | — | 0035 |} 0-18 5-1 —82 | —62 —60 
0-73 0-80 | 0-020 | — — | —73 | —37 2 
0-73 | O44 | 0-021 | 0-18 8-6 | —98 | —82 —71 

| | | | 
0-76 | O-77 | 0-036 | _ — —51 | 29 71 
0-80 «=6| ~~ (0-50 0-041 | 0-16 3-9 —2 | —-% | —20 





} 


| 





Treatment.—Test-piece blanks oil-hardened from 845 deg. Cent., tempered at 620 deg. Cent. for one hour and 
cooled (1) in water, (2) at 3 deg. Fah. (1% deg. Cent.) per minute, or (3) at } deg. Fah. ('/, deg. Cent.) per minute 


high maximum impact values (70ft-Ib to 80ft-Ib) 
and the steeply falling part of the curve usually 
coincided with a figure of 40ft-Ib. The transi- 
tion temperature was therefore arbitrarily 
taken as the temperature at which the impact 
value fell to 40ft-lb; although the results are 
presented graphically so that any desired 


appreciable improvement resulted from as 
little as 0-06 per cent molybdenum. With 
0-18 per cent molybdenum the properties were 
only slightly affected by very slow cooling. Its 
influence on the transition temperatures is 
shown in Table I. The higher the phosphorus 
content and the more slowly the steel is cooled 


from the tempering temperature, the greate; 
must be the replacement of chromium or 
manganese by molybdenum to prevent an 
appreciable rise in the transition temperature 
A given Mo: P ratio was found to reduce the 
transition temperatures to the same values in 
the 1-7 per cent manganese steel an in the 
steel containing 0-7 per cent manganese and 
0-8 per cent chromium (Fig. 4). To hold the 
transition temperature at —40 deg. Cent. op 
below, the Mo: P ratio must be 5 or cbove in 
the steel slowly cooled from the t mpering 
temperature, the treatment most nearly related 
to that of large sections whose rate o! cooling 
in air must be slow. , 

The papers give @ quantitative indication of 
the extent to which chromium and manganese 
must be replaced by molybdenum to inaintain 
adequate toughness at all phosphorus levels 
encountered in commercial carbon-chromiym 
and carbon-manganese steels. Expression of 
this amount as a Mo: P ratio seems to imply 
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Fic. 4—Effect of the Mo/P Ratio and of Rate of Cooling 
After Tempering on the Transition Temperatures of 
the Carbon-Manganese and Carbon-Chromium Steels 
Investigated (Baeyertz, Craig and Sheehan) 
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that molybdenum is combating the effect of 
phosphorus only, and in this respect it is mis- 
leading. These chromium and manganese 
steels, even when very low in phosphorus, show 
a considerable degree of temper-brittleness,? 
and therefore the molybdenum is counteracting 
not only the effect of phosphorus, but that of 
the chromium and manganeses as well. The 
reduction in manganese or chromium contents, 
which accompanies replacement of these 
elements by molybdenum, itself contributes 
to the retention of toughness at lower tempera- 
tures, though this important factor is not 
recognised in the titles of the two papers. 
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Boron Steels 


For several years much research has been 
carried out on the effect of boron on steels. 
It has now long been recognised that a small 
addition of boron, of the order of 0-003 per 
cent, has a pronounced effect in increasing the 
depth hardening and so improving the pro- 
perties of medium and high carbon steels in 
the hardened and tempered condition. The 
explanation of the increased hardenability 
conferred on steels by this small amount of 
boron has not been fully established; but 
the most recent work on this t of the 
effect of boron was carried out by the U.S. 
National Bureau of Standards’ in a study of 
the action of boron in relation to the harden- 
ability of high-purity alloys varying in carbon 
content. The efficacy of boron in enhancing 
the hardenability of these alloys and of com- 
mercial boron-treated steel, was attributed to 
its action in retarding the rate of nucleation of 
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ferrite and carbide while in solid solution in 
austenite. 


HEAT-TREATED STEELS 


The use of boron has been widely advocated 
yg a means of conserving alloy elements and, 
in America, low-alloy steels with boron addi- 
tions were in use during the war to a limited 
extent. A detailed review was given by R. 8. 
Archer? in 1946, of the information then pub- 
lished on the effect of boron on mechanical 
roperties of steel and of the history of the use 
of boron in steel up to the year 1942. A recent 

r? deals with the effect of boron additions 
to three steels containing : 


Percent Percent Percent 
Carbon. 0-44... 0-21 0-55 
Manganese 09 .. 20 1... O89 
Chromium. ee ee te 5a? ee 
Molybdenum... -.. i ae 


In steels quenched to form a wholly mar- 
tensitic structure and then tempered to the 
same hardness, boron had no appreciable effect 
on ultimate tensile or yield strength. At high 
levels of hardness there was possibly a slightly 
favourable effect on ductility and impact value ; 
but, when the steels were annealed or tempered 
to a low hardness, boron seemed to have an 
adverse effect on these properties. The boron 
was added as Grainal X 79, Sileaz No. 3, or 
Ferroboron having the following percentage 
compt »sitions. 


Grainal Sileaz Ferro- 
X 79 No. 3 boron 
Boron 0-65 0-44 14-25 
Aluminium 12-22 6°60... —_— 
Titanium ... 23-52 9-84... _ 
Zirconium 5-76 7-49 — 
Calcium ... «+ -- 9-68 a 
Silicon wart 39°54 2-63 
Iron... ... «. «. ————- Remainder ao 


It was found that, with the exception of a 
somewhat lower hardenability and_ slightly 
greater susceptibility to temper-brittleness in 
the 2 per cent manganese steel only, there was 
no definite advantage in adding boron in the 
form of a complex ferro-alloy rather than as 
ferroboron, provided that the molten steel was 
first thoroughly deoxidised, usually with alu- 
minium. It should be noted that the steels 
were all of open-hearth or electric furnace 
manufacture and would therefore not contain a 
very high nitrogen content. This investigation 
was designed to examine the properties of steels 
with and without boron at the same level of 
hardness. 

It is in order to take advantage of increased 
hardenability that the manufacture of boron- 
treated steels continues to expand, and a 
paper by F. J. Robbins and J.J. Lawless‘ 
relates the experience of these authors in 
the conversion of several thousand tons 
of boron steel containing about 0-45 per 
cent of carbon into forged, machined and 
heat-treated parts for heavy duty. They were 
employing ® boron steel containing carbon 
0-46, manganese 0-90 and silicon 0-22 per 
cent for purposes for which chromium-molyb- 
denum or chromium-molybdenum-nickel steel 
had been used before. The hardenability of 
the boron-treated steel was intermediate 
between that of carbon steel and chromium- 
molybdenum steel (Fig. 1), but was much 
superior to that of carbon steel and showed 
greater uniformity. The boron steel was 
relatively insensitive to minor variations in 
quenching temperature. It developed its 
full hardness (about 620 Vickers Diamond 
Hardness) when quenched from 830 deg. Cent., 
but grain growth was not excessive when & 
quenching temperature of 885 deg. Cent. was 
used, provided that it was maintained only 
sufficiently long for through-heating. On 
tempering at temperatures up to about 350 
deg. Cent., the tensile strength was about the 
same as that of similarly treated chromium- 
molybdenum steel containing carbon 04, 
chromium 1-0, and molybdenum 0-2 per cent. 
If tempered at temperatures above 400 deg. 
Cent., the boron-treated carbon steel showed a 
bigger fall in hardness and tensile strength 
than the chromium-molybdenum steel, and for 
a given hardness was inferior in elongation 

and impact value. Forgings of the boron steel 
possessed a more flaky, less adherent scale 
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than the finished forgings of the chromium- 
molybdenum steel; the scale formed corres- 
ponded more nearly to that on a straight carbon 
steel. On the other hand, the machining pro- 
perties were more like those of a low-alloy 
steel, though the surface finish obtained was 
said to be better. 

None of the data presented by the authors 
indicate that boron steels without other alloy 
additions could entirely replace any of the 
alloy steels, which over many years of use 
have come to be regarded as standard. In 
the production of steel parts where material 
costs represent a large proportion of final cost, 
boron-treated carbon steel may prove to be 
satisfactory if sections are small and something 
better than plain carbon steel is required. 
The field of application of boron steel is, as 
the authors conclude, a limited one, but in 
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Fic. 1—Jominy End-Quench Curves. Carbon-Boron Steel 
Shows Hardenability Intermediate Between that of 
Carbon and Low-alloy Steel. Redrawn to V.D.H. 
Scale from Diagram Given by Robbins and Lawless. 


certain conditions of service it may be an 
economical and practical steel. 


NORMALISED STEELS 


The material described in the paper by 
Robbins and Lawless was in the hardened 
and tempered condition and so conformed to 
the usual practice in the application of boron- 
treated steel; but a new line of development 
has been struck out by the work of W. E. 
Bardgett and L. Reeve,5 who published in a 
paper read before the Iron and Steel Institute, 
last October, a report of their investigations 
of the effect of boron on the mechanical pro- 
perties of low-alloy steels in the as-rolled or 
normalised condition. They were thus endea- 
vouring to utilise the hardening effect of boron 
at much slower rates of cooling than are involved 
in ordinary hardening operations. The low- 
carbon, low-alloy steels investigated, contain- 
ing 0:04 to 0-18 per cent of carbon, with 
small amounts of nickel or chromium or vana- 
dium, were practically unaffected by the 
addition of boron unless molybdenum was 
also present in amount depending on the other 
elements; but with the addition of upwards 
of 0-2 per cent of molybdenum marked increase 
in yield stress and tensile strength of the nor- 
malised steel occurred. The steel possessing 
the most attractive properties, however, was 
the molybdenum-boron steel containing carbon 
about 0-14, molybdenum 0-4 and boron about 
0-003 per cent. This steel is now covered by 
patent and goes under the name “ Fortiweld.” 
It has a tensile strength of about 38 tons 
per square inch and a yield stress of more 
than 33 tons per square inch with good duc- 
tility and toughness. The corresponding figures 
for a steel of similar composition but without 
boron were 30 tons and 17 tons per square inch, 
respectively. The process requires close con- 


trol of the condition of the steel to ensure 
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that it is fully killed and of low nitrogen con- 
tent, before boron additions are made to the 


ladle. Variations at this stage may account 
for conflicting conclusions about the effect of 
boron. 

For many years endeavours have been made 
to meet the demand for a weldable high-ten- 
sile structural steel with a yield point of over 
30 tons per square inch and satisfactory pro- 
perties in other respects. With small additions 
of the usual alloying elements it is unfortu- 
nately found that while the yield point can 
be raised to well over 30 tons per square inch 
the limit of proportionality is excessively low 
and the impact value poor, a state of affairs 
which can only be remedied by applying a 
tempering treatment, by which an all-round 
improvement is produced. The figures quoted 
by Bardgett and Reeve for a 2-ton high-fre- 
quency cast in the form of 2in diameter bar, 
normalised, show some promise that “ Forti- 
weld” is not subject to this defect. With a 
0-2 per cent yield stress of 29-1 tons per square 
inch it had a limit of proportionality of 22-7 
tons per square inch and an impact figure of 
73ft. lb, a combination which could probably 
only be obtained in other low-alloy steels after 
tempering 

There are evidently several difficulties which 
have to be overcome before the general utility 
of the steel is established ; for example, the 
very low impact figure of the lin plates of 
open-hearth steel in the as-rolled (and to a 
less extent in the normalised) condition com- 
pared with that of the }in plates; but the 
production of this steel will rank as an impor- 
tant metallurgical development, opening up a 
new field of application of the hardening effect 
produced by boron treatment. 

1T. G. Digges, C. R. Irish and N. L. Carwile: U.S. 
National Bureau of Standards, Journal of Research, 
December, 1948, Vol. 41, page 545. 

?R. 8. Archer: Metal Progress, October, 1946, Vol. 50, 
page 677. 

3 R. A. Grange, W. B. Seens, W. S. Holt and T. M. 
Garvey : American Society for Metals, Annual Conven- 
vion, October, 1949, Preprint No. 5. 

4F. J. Robbins and J. J. Lawless: Metal Progress, 
January, 1950, Vol. 57, page 81. 

5 W. E. Bardgett and L. Reeve: Journal of the Iron 
and Steel Institute, November, 1949, Vol. 163, page 277 ; 
THE ENGINEER, November 25, 1949, page 617. 


Fusible Alloys 


A BOOKLET on “ Fusible Alloys Containing 
Tin,” published by the Tin Research Institute, 
contains information about the composition, 
melting point, mechanical and physical pro- 
perties of fusible alloys (excluding amalgams) 
which remain liquid to various low temperatures 
from the melting point of tin (232 deg. Cent.) 
down to that of the tin-gallium eutectic (20 deg. 
Cent.). The familiar Wood’s metal has a 
melting point of 70 deg. Cent., but alloys 
melting below this temperature can only be 
obtained by the addition of indium or gallium 
tothe quaternary tin-bismuth-lead-cadmium 
alloys. These low-melting-point alloys are 
expensive on account of the high cost of 
gallium and indium. 

Applications of fusible alloys are dealt with 
in some detail, including their use for patterns 
in foundry and electroforming operations, for 
locating and securing dies and punches in 
assembly jigs, as matrix alloys in’ permanent 
magnet assemblies, in tube bending and in the 
production of hollow silverware, and also for 
low-temperature soldering and for tempering 
baths. 

The booklet constitutes a very complete and 
up-to-date review of the subject. 


en 


A PressurE VESSEL WELDING ELECTRODE.—To 
meet the need for an easily controlled welding 
electrode capable of making a solid weld metal 
deposit with readily removable slag, the Quasi-Are 
Company, Ltd., of Bilston, Staffs, has developed 
a pressure vessel electrode. This product, which 
is available in the following sizes—8 s.w.g., 
6 s.w.g., tin diameter and .j,in diameter, complies 
with B.S. 639 (Class A), B.S. 782 and B.S. 538, 
and is classified under the BEAMA/I.0.W. 
classification as E.436. It is suitable for welding in 
the downhand position and the weld metal is 
stated to have the strength of boiler quality mild 
steel plate, allied with good ductility. 
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PROPOSED ROYAL INSTITUTE OF 

TECHNOLOGY 

EXPERIENCE during the war so clearly 
revealed a shortage in Britain of men trained 
in technology that to-day almost everyone 
agrees that better provision must be made 
for training more such men in the immediate 
future. But there agreement ends. As so 
often happens when education becomes the 
subject of discussion many different pro- 
posals are being advocated as better suited 
than others to bring about the desired result. 
Lord Chorley, for instance, is a spokesman 
for those who support a straightforward 
increase of the number of men trained by 
universities. He regards technical colleges 
as places suitable only for training “ tech- 
nicians.”” Lord Cherwell, on another tack, 
would like to see special new technological 
universities set up modelled upon such bodies 
as the Technische Hochschule in Zurich. 
Under the Perey proposals some half-dozen 
technical colleges would be upgraded to 
form “technological colleges” not unlike 
Lord Cherwell’s technological universities, 
but better named. Details of yet another 
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proposal are not yet known. It has been 
formulated by the National Advisory Council 
on Education for Industry and Commerce, 
and it is based upon the idea that a new 
award having a value parallel to, and not 
below, that of a university degree should be 
created and given for the successful comple- 
tion of a course different from, but of a 
standard as high as, that provided by a 
university. It would, it appears, be awarded 
by a “ Royal Institute (or Society) of Tech- 
nology,” which would, we understand, have a 
limited number of Fellows drawn from among 
those pre-eminent in the field of technology, 
and with power to determine through repre- 
sentative moderating bodies or academic 
boards, the appropriate conditions for admis- 
sion to associateship at the first graduating 
stage, and to full membership at post- 
graduate stage. Technical colleges would 
be responsible for providing the necessary 
courses. 

The views of Lord Chorley are unlikely 
to win complete acceptance amongst indus- 
trialists. For men trained in _ technical 
colleges are much valued in industry and the 
better of them are valued as highly as are 
university graduates. The professional insti- 
tutions, too, recognise that industry has a 
need for men with a training conducted in a 
more intimate relationship with practice 
than universities can usually provide. They 
have made available a path of entry for such 
men to corporate membership through 
National Certificate courses. The value to 
industry of men trained in technical colleges 
is also recognised by the universities. In a 
recent “‘ Note on Technology in Universities,”’ 
the University Grants Committee remarks 
that ‘‘ the aspects of technology appropriate 
to universities and technical colleges are 
not the same though they may overlap to 
some extent. The difference between the 
two types of institution is not in status or 
grade, but in kind. But it would, we think, 
be generally agreed that the work of a 
university in technology should be more 
closely related to fundamental science or 
other relevant studies than that of a tech- 
nical college.” For ourselves—though 
without enthusiasm—we see no reason 
why one or more technological colleges 
of the Percy type and differing in little more 
than name from the technological universities 
proposed by Lord Cherwell should not be 
created experimentally. For there seems no 
reason to suppose that the existence of such 
bodies would prejudice the success of other 
suggested means of improving and extending 
technological education. But there is some, 
rather doubtful, evidence to suggest that 
the number of university graduates now 
entering industry is sufficient providing the 
present rate can be maintained. If so what is 
now needed is an expansion not so much of 
their numbers as of the numbers of the other 
type of entrant, together with encouragement 
for suitable men to seek the corresponding 
technological education rather than the more 
broadly scientific education provided by a 
university. To some extent we therefore can 
agree with the National Advisory Council 
that a new and attractive award might 
prove beneficial. But, we think, its pro- 
posals, as so far revealed, go much too far. 
For what is the object of adding another (as 
it appears to propose) to existing professional 
institutions ? It can hardly be maintained 
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that the new body could adequately nurture 
learning and discussion in all and every 
branch of technology when such bodiog ag 
the Institutions of Civil, Mechanical anq 
Electrical Engineers are already findj 
their time available severely strained by the 
effort adequately to cover far more restricted 
individual fields. Moreover, why should 
the Royal Institute proposed to be set up 
take a form so similar to existing professional 
institutions when its true function sliould pe 
academic ? The existing institutions rightly 
insist that corporate membership should be 
reserved for those who have not only passed 
certain examinations, but have gained prac. 
tical experience and occupy positions of some 
responsibility in industry. Apy: rently 
entrance to membership of the new body 
would be obtained by examination only and 
even if a higher standard were eventually 
enforced it must take time for that Instity. 
tion, notwithstanding its method of creation, 
to earn, if it could, as high a prestige for its 
awards, as membership of an existing 
Institution has already attained. In 4 
recent debate in the Lords in which he get 
out just such arguments as these, Lord 
Caldecote suggested that if the new Institute 
was set up it should be academic only and 
concerned solely with the organisation of 
examinations, the setting of standards for 
courses in technology and the provision of 
awards for successful candidates different 
from those provided by universities and pro- 
fessional societies. It was apparently that 
proposal rather than the more ambitious 
suggestion of the National Advisory Council 
that the Association of Technical Institu- 
tions (an association of “teaching” not 
professional bodies) discussed at its recent 
annual general meeting. Opinions proved 
to be as divided as ever in that Association 
on the question of technological education, 
but approval was eventually given to 
recommendations that included one for 
establishing “a national body—for example, 
a Royal Society of Technology—essentially 
academical in structure’? and _ therefore 
similar to that suggested by Lord Caldecote 
and different from that proposed by the 
National Advisory Council. Such a body 
might, indeed, prove able to foster improved 
and more extensive courses of technological 
study in technical colleges and to raise 
thereby the prestige of the kind of educa- 
tion they are well suited to provide. 
Reference was made by Lord Caldecote 
in the same debate in the Lords to the some- 
what disturbing conduct of the National 
Advisory Council in formulating its pro- 
posals. That body has been considering 
its proposals for nearly two years. At an 
early stage draft proposals were submitted 
to the universities and local authorities. 
But—it is a startling fact—the major engi- 
neering institutions had no official knowledge 
of the situation until very late last year—we 
believe not before mid-December—and even 
at that late stage it was not by invitation 
that their views were sought. They were 
forced to ask to see the proposals, and when 
it was made clear that they wished to amend 
them they were, we have reason to believe, 
given little more than three months in which 
to consider, to agree upon and to formulate 
amendments. Engineers will certainly feel 
at a loss to understand how the National 


Advisory Council came to offer such treat- 
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ment to bodies which have played a leading 
part in technological education during the 
jast fifty years and more; which organised 
with the Ministry of Education that system 
of National Certificate awards that has 
gerved industry well; which have close 
relationships with and a high understanding 
of the problems of the technical colleges 
that would be so much affected by the 
proposals ; which are as much and as deeply 
concerned as are universities and local 
authorities to maintain and to raise standards 
of technological education, and which engi- 
neers will certainly hold, ought to have been 
fully consulted at an early stage while the 
proposals were still fluid and in process of 
formulation. They will also wonder why 
it has been thought necessary by the National 
Advisory Council to keep proposals secret 
which could have come to no harm and 
which might very well have been improved 
upon by open discussion. The report of 
the National Advisory Council has still not 
yet been published, although it has now 
been widely circulated. It is possible 
that when it is published and the full 
details become known, the proposals will 
prove less open to criticism than we fear, 
having in the meanwhile been amended 
to appease just such criticisms as Lord 
Caldecote expressed. But certainly its 
recommendations will need to be examined 
by engineers with anxious care in the 
knowledge that their own professional 
institutions were far from adequately con- 
sulted in their formulation, 


CHURCHWARD 

On Wednesday, March 22, 1950, the 
Institution of Locomotive Engineers paid 
tribute to one of the greatest locomotive 
engineers of all time. On many previous 
occasions when British locomotive develop- 
ment has been under discussion, or when 
railway littérateurs have been pursuing 
kindred subjects, the name of G. J. Church- 
ward has recurred again and again, and to 
younger devotees, railwaymen and others 
alike, he has become something of a 
legendary figure. In following the precedent 
set whereby certain distinguished members 
of the Institution of Locomotive Engineers 
have successively delivered papers relating 
to historical aspects of L.M.S., L.N.E.R. and 
Southern Railway locomotive practice, the 
time had come for the Great Western, and 
who more appropriate to read such a paper 
than the present successor to a major part 
of Churchward’s great office, Mr. K. J. Cook, 
Mechanical and Electrical Engineer, Western 
Region, himself a pupil of Churchward’s 
and a Vice-President of the Institution of 
Locomotive Engineers. It was an evening 
that, as the President, Mr. Cyril Williams, 
remarked, did not lend itself to much 
discussion. Mr. Cook sounded the personal 
note from the very opening of his paper ; 
most of those who spoke afterwards were at 
one time Swindon men, and it was touching 
to hear Sir William Stanier speak of ‘“ The 
Old Man.” Among those to whom Church- 
ward is no more than a name, albeit a very 
giant of a name, there must inevitably have 
been some curiosity to learn something of the 
man himself, and this particular evening 
supplied, at any rate, one part of the answer. 
Not only in the formal discussion but in 
informal groups before and after the paper 
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was read the subject was “ Churchward,”’ and 
Mr. Cook’s opening reference to his great per- 
sonality and depth of vision might well 
serve as an epitome of the whole, though 
he added the opinion that the beautiful 
countryside in which he was born—Stoke 
Gabriel, on the River Dart—had its influence 
on the artistic externals of his engines. No 
less moving was that reference to “ The 
Old Man’s”’ tragic death, struck down by 
one of his own engines on a foggy December 
morning in 1933, abreast of Swindon works, 
when Mr. Cook was one of the first to be at 
his side. 

The broad results of Churchward’s loco- 
motive development on the Great Western 
Railway are well known, but Mr. Cook 
filled in a great amount of important detail 
and threw a vivid light upon the procedure 
by which each development was brought 
to maturity. In every case, it seems, his 
conception of what was needed was clear 
at the outset, and when, after a period of 
rapid, intensive scheming and sectional 
experimentation, the first full-dress trial 
was made, if this did not score an out-and-out 
“bull ” the very first time, it was sufficiently 
near the mark to indicate the minor modifica- 
tions necessary to secure complete success. 
But although, as Mr. Cook emphasised, his 
depth of vision was so great as to make the 
success of his developments almost a cer- 
tainty from the time of their inception, he 
was an eminently practical railwayman, and 
while his schemes for big 4-6-0) express 
locomotives were maturing he took care to 
build sufficient numbers of well-tried 4-4—0s 
to handle the traffic until he was sure enough 
of his results with the big engines to start 
production of them in quantity. During the 
closing years of Dean’s chieftainship, when 
Churchward was chief assistant, an increasing 
share of general responsibility fell upon him, 
particularly as Dean’s health was failing, 
and it was actually during this time that 
the general scheme for a range of standard 
engines was worked out. That scheme, 


which appears on a drawing dated January, 


1901, provided for six classes, and, as Mr. 
Cook comments, it is amazing to ponder upon 
the extent to which later developments 
fitted into this general picture drawn up 
nearly fifty years ago. But although the 
scheme of standardisation was worked out 
at so early a date, Churchward did not 
hesitate to make modifications as, stage by 
stage, the scheme matured. There is no 
doubt, for example, that the very fine 
achievements of the De Glehn compound 
“* Atlantics ’’ purchased from France spurred 
him to a considerably higher target of 4-6-0 
engine performance than he had originally 
intended, and also brought in the four- 
cylinder 4-6-0 with Walschaerts valve gear, 
whereas the 1901 scheme included none 
other than two-cylinder engines. 

By the process of scheming and sectional 
experimentation every single detail of the 
new locomotives was in its turn perfected : 
there was the famous Swindon setting of 
the Stephenson link motion for the two- 
cylinder engines; the development of top 
feed, and the design of the regulator, in which 
the area diagram was carefully plotted to 
ensure delicate control of steam admission, 
a feature which contributes largely to the 
freedom of Great Western engines from 
slipping when starting heavy loads. But 
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above all there was the boiler. Churchward 
always considered this the predominating 
factor, and Mr. Cook described in detail 
how the distinctive shape of the firebox 
was evolved. These boilers were outstand- 
ingly successful, and no finer tribute could be 
found than that paid during the discussion 
by Mr. R. C. Bond in referring to the boilers 
of Great Western type which Sir William 
Stanier introduced in such numbers on the 
L.M.S. Railway. Mr. Bond echoed Mr. 
Cook’s closing words that the work of Church- 
ward “ goes marching on.”’ It does, indeed. 
During his own chieftainship 888 of his 
standard locomotives were built, and of 
these 586 remain in service to-day; more 
than that, since his retirement, if we include 
the “‘ Hall ”’ class and those of that class to 
be built this year, a further 862 engines will 
have been added, providing a range which, 
although conceived nearly fifty years ago, is 
still capable of competing on level terms 
with any standard range of British locomo- 
tives. Churchward lies in a grave overlooking 
the town wherein his genius produced out- 
standing achievements and of which he was 
the firsts Mayor. As Mr. Cook eloquently 
concluded: “It is within sound of the 
melodious whistle of his creations which, 
in the silent hours of the night, utter greeting 
as the Penzance postal rushes towards his 
own western land.” 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





THE INDUSTRIAL APPLICATION OF 
ATOMIC ENERGY 


Srir,—In the Trueman Wood Lecture reported 
in your issue of March 10, 1950, Professor 
Oliphant stated “‘ The name ‘ atomic energy ’ is 
a misnomer. The energy obtained from burn- 
ing coal or other fuel is more properly called 
atomic energy, since it arises from the com- 
bustion of atoms of carbon and hydrogen in the 
fuel with atoms of oxygen in the air.” Now we 
know that carbon and oxygen can combine to 
form carbon dioxide or carbon monoxide with 
different energy liberations. This also occurs 
in the combinations of hydrogen and oxygen 
to form either water or hydrogen peroxide. 
Would it not be better, therefore, to regard 
chemical energy as molecular energy rather 
than atomic energy, because it is concerned 
entirely with the structure of the molecule ? 
In like manner the term atomic energy is most 
appropriately applied to the energy concerned 
with the structure of the atom itself. The only 
point that then arises is whether it would not 
be better to introduce the term nuclear energy, 
because the atomic structure as we know it has 
two principal parts, the nucleus and the elec- 
tron shells or rings. When we speak of atomic 
energy we actually refer to the energy we can 
derive from the nuclear structure. There is no 
necessity for this differentiation at present, 
however, because the energy associated with 
the remainder of the atomic structure is rela- 
tively very small. 

W. L. CowLey 
South Farnborough, Hants, March 24th. 


en 


Srup WELpDING.—We have received from Cyc 
Are, Ltd., its booklet surveying the developments in 
stud welding over the last thirty years and indicat- 
ing the scope of the organisation. Stud welding 
——— is discussed and various applications 
illustrated. 
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Retirement of W. Roylands 
Cooper 


To-pay, Mr. W. Roylands Cooper retires 
from his position on the editorial staff of this 
journal. At such a time it is customary for 
us to review a man’s career. But on this 
occasion we intend to make that review very 
brief because, in retrospect, we see Cooper’s 
work before he joined THE ENGINEER as a 
not very important prelude to what followed. 
For Cooper found in technical journalism 
just the work that particularly suits his 
qualities. He made it his life’s work, he has 
enjoyed it all immensely and it is in that 
work that he has made his mark. 

Cooper is now just over sixty-five years 
old. That is the reason for his retirement. 
Before coming to THE ENGINEER he had 
gained experience with the Standard Machine 
Works of Nottingham, the British Ericsson 
Manufacturing Company, Ltd., the Mirrlees 
Watson Company, Ltd., and Mirrlees, Bicker- 
ton and Day, Ltd. In 1914, while on holiday 
in Germany, he was trapped by the sudden 
outbreak of war. But in relation to his 
later career the years he was forced to spend 
in Rubleben internment camp were not with- 
out their compensation. In those years he 
learnt to speak German and French fluently. 
He gained also a knowledge of Germany 
and Germans that stood him in good stead 
later when he represented this journal on 
his travels abroad. It was in 1922 that he 
joined the staff of Taz ENGINEER. From the 
very first he threw the whole of his very 
considerable enthusiasm into the learning and 
doing of his job and his loyalty to the paper 
soon became absolute. Since then nothing 
has been too much to ask of him so long as 
it served the paper. To-day Cooper retires. 
But his loyalty and his enthusiasm continue 
unabated. Nor will his services be lost to 
us. He will continue to contribute to our 
pages and we shall not hesitate when oppor- 
tunity offers to ask him to represent us at 
home and abroad. 

Amongst the multitude of Cooper’s friends 
and acquaintances—amongst shipbuilders, 
engine builders and marine engineers he is 
undoubtedly one of the best known of men— 
there are none who do not respect his 
ability. Certainly there are none who do 
not bear towards him an affectionate regard ! 
They will rejoice to know that his health 
remains, as ever, robust, and his energy 
little abated by the years he carries so 
lightly. They will join with us in wishing 
him a very happy retirement. They will, 
too, join with us—and so will Cooper himself 
—in wishing success to G. L. Watkins, who 
recently came to THE ENGINEER from the 
Aluminium Development Association, and 
who, in taking over and developing in his 
own way the jobs that Cooper used to do, will 
have no easy task to perform. 


Effect of Broadcast Wavelength 
Changes in Europe 


ALTHOUGH the Copenhagen wavelength plan, 
1950, has not yet been in force long enough for 
its results to be fully assessed, some aspects 
of its operation have been the subject of reports 
from various quarters. 

It may be recalled that the object of the 
Copenhagen plan, which came into force on 
March 15th, was to reduce interference between 
stations by allocating wavelengths to individual 
transmitters instead of merely to countries. 
The wavelengths were allocated on a geograp- 
hical basis, in such a way that stations sharing 
wavelengths or using adjacent wavelengths 
should be so far apart physically that mutual 
interference would be negligible. To this end 
the plan specified the maximum power of every 
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transmitter and the precision with which its 
allotted frequency must be maintained. 

According to a recent B.B.C. statement, 
observations made at the B.B.C. wavelength 
measuring station at Tatsfield show that, with 
certain exceptions, all the long-wave and 
medium-wave broadcasting stations in the 
European area were retuned to new wave- 
lengths on March 15th, and in most cases a 
high standard of accuracy was achieved. As 
more than 400 stations were affected and com- 
plicated technical adjustments had to be made 
in each case, this was a considerable achieve- 
ment. All the twenty-five countries who signed 
the Copenhagen plan appear so far to have 
conformed with it in most respects. Results 
so far suggest that the agreed sharing of wave- 
lengths has not caused more interference than 
was expected within the area that each trans- 
mitter is intended to serve. 

The B.B.C.’s statement indicates that there 
have been some departures from the Copen- 
hagen plan. For example, Luxembourg is 
still working on its long wave of 1293m, as 
well as on its allocated wavelength of 208m. 
Spain, not being a member of the United 
Nations, did not participate in the plan. 
Spanish stations were, however, allocated new 
wavelengths, but have so far continued to 
work on their old wavelengths. These are 
spaced between the wavelengths allocated to 
other countries in the plan and considerable 
interference has resulted. This has not seriously 
affected reception of B.B.C. stations, except 
in some districts on the fringes of their services 
areas. Broadcasting in the American Zone 
of Germany is being carried out on twenty-five 
different wavelengths, whereas only three were 
allocated for this purpose in the plan. Some 
of these stations are of high power and are 
likely to cause interference in Europe, but so 
far they have not had any serious effect on 
B.B.C. transmissions. The Turkish station of 
Istanbul has remained on its old wavelength 
of 426m, and some stations in Palestine, Egypt, 
Malta, Andorra, and in the occupied zones of 
Austria and Trieste have not yet conformed 
with the plan. 


Rapio DistREsS TRANSMISSIONS 


Another important aspect of the plan in 
operation is its effect on radio distress trans- 
mission, which is the subject of a statement 
issued by the Ministry of Transport, with the 
concurrence of the G.P.O., as follows :— 

Reports have recently been published of 
interference with radio distress transmission 
to and from ships at sea as a result of the 
Copenhagen Broadcasting Plan, which came into 
force at 2 a.m. on March 15th. This plan allo- 
cated to broadcasting stations certain wave- 
lengths between 200m and 187m, which had 
previously been reserved for local marine 
services, in particular the links from lighthouses 
and light vessels to the shore. The plan did 
not allocate to any broadcasting station a 
wavelength nearer than about 6m to the marine 
distress wavelength of 181-8m, and there 
should therefore be no interference with traffic 
on that distress wavelength. In fact no con- 
firmed reports of interference with the dis- 
tress wave have reached the Ministry of Trans- 
port or the G.P.O. All messages of vital impor- 
tance to shipping, including distress (S8.0.8.) 
messages and instructions to lifeboats out on 
service, are transmitted on this wavelength, 
which is kept clear for this purpose by inter- 
national agreement. It is also agreed inter- 
nationally that the wavelength should be used 
for ‘“callmg” before a message is passed 
on a different wavelength, and the suggestion 
that these “calls” have been forced on to 
that distress wave by interference elsewhere is 
unfounded. 

The stations which were previously working 
in the band between 200m and 187m, which is 
now allocated to broadcasting stations, have 
been given new wavelengths, and in many 
cases aré.already working on these new wave- 
lengths. In the case of certain lighthouses 
and light vessels, however, the wavelengths 
cannot be changed until engineers have visited 
the stations to make the necessary adjustments, 
and this will take a little time. Meanwhile, 
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there is bound to be some interference while 
these stations continue to work on their olq 
wavelengths, but in general this will only 
affect the passing of routine messages. 
The distress wave of 181+8m is used only 
for radio-telephone working. All passenger 
ships, together with the larger cargo ships 
and almost all other ships making long voy 
out of sight of land, use the radio-telegraph 
wavelength of 600m for distress and en rgency 
purposes. There is no question of any unusual 
interference on this wavelength. 
@-——- 


Literature 
SHORT NOTICES 


Aeronautics : Heavier-than-Air Aircraft. Pap 
II: Catalogue of Exhibits with Descriptire 
Notes. Science Museum. Price 3s.—This cata. 
logue of the exhibits at the Science Museum 
of heavier-than-air aircraft was first published 
in 1929, together with a historical survey of the 
subject in one volume. A revised edition of 
the volume was published in 1935. It js 
expected that Part I, ‘“ Historical Survey,” 
will be published later in the year. Tho hand. 
books of the collections illustrating lighter. 
than-air craft and the propulsion of aircraft 
form, with Part I of the present publication, a 
comprehensive survey of the history and 
development of aeronautics with reference to 
exhibits in the Science Museum. 








Metal Working and Heat-T'reatment Manual. 
Volume III: Surface Hardening Processes. 
By F. Johnson, D.Sc. London: Pau! Elek 
Publishers, Ltd., 38, Hatton Garden, E.C.]. 
Price 21s. net.—This is a comprehensive and 
up-to-date review of surface hardening pro- 
cesses of all kinds, and is well worth reading by 
all engineers and students. Each process is 
carefully described and analysed by the author, 
and the applications and equipment used out- 
lined in some detail. The main sections of the 
book deal with carburising, cyaniding, nitriding, 
flame and induction hardening and surface 
protection during heat-treatment. The descrip- 
tive matter, which is supplemented by numbers 
of drawings, graphs and useful tables, is well 
indexed to permit easy reference. 





Tool Engineers’ Handbook. London : McGraw 
Hill Publishing Company, Ltd., Aldwych 
House, W.C.2. Price £6 7s. 6d. net.—The 
compilation of this reference work was spon- 
sored by the American Society of Tool Engineers 
and more than 150 authors have contributed 
towards it. It is designed to cover every phase 
of mechanical manufacturing activity in which 
the tool engineer is required to.make or influence 
decisions. The book covers all aspects of plan- 
ning, control design, tooling and other opera- 
tions involved in the mechanical processing of 
finished products. Its contents include remarks 
on the most recent American practice in tool de- 
sign, makiag, maintenance and utilisation, and 
all the information given is based on that supplied 
by authorities on the particular subjects, as 
well as on the experience of some 18,000 
members of the A.S.T.E. itself. The amount of 
literature on the subjects covered by the book 
is very considerable, and the value of this work 
lies in the fact that full and up-to-date 
information on all the related subjects is pre- 
sented in a single volume. The information 
is well presented and illustrated, and an 
excellent index facilitates the use of the book. 





Oil Hydraulic Power and its Applications. 
By Walter Ernst. London: McGraw Hill 
Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 36s. net.—This book deals with 
the development, theory and practical applica- 
tions of oil hydraulics. It has been written 
for the use of students and engineers engaged 
on the design and manufacture of equipment, 
as well as for manufacturers and potential 
users of this means of power transmission. The 
first part of the book deals with the development 
and theory of hydraulic power and the second 
part with the generation of oil hydraulic power 
and industrial plant for its utilisation, trans- 
mission and control. 
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The Iron and 


ENGINEERS’ GROUP 


ARLFUL analysis by the British Iron 

and Steel Research Association of rail 
traffic has shown that between £100,000 and 
£125,000 annually may be involved unpro- 
ductively in the traffic departments of 
medium and large iron and steel works, 
despite careful planning and efficient opera- 
tio. ‘The cause, analysis and cure of the 
problems involved, including the possible 
use of V.H.F. radio communication between 
footplate and a central control point, were 
discussed by the Engineers’ Group of the 
Iron and Steel Institute on March 23rd, 
under the chairmanship of Mr. W. F. 
Cartwright (Steel Company of Wales). 

Two papers were read, “ The Traffic of Iron 
and Steel Works—A Method of Traffic Analy- 
sis,’ by H. H. Mardon and M. D. Brisby 
(Journal of the Iron and Steel Institute, 
December, 1949), and ‘“The Traffic of Iron and 
Steel Works—The Application of Very High- 
Frequency Radio Communication,’ by H. 
H. Mardon, H. A. Chapman and M. D. 
Brisby (Journal of the Iron and Steel 
Institute, April, 1950). The papers were 
introduced by their authors, who are 
members of the Plant Engineering Division 
of B.L.S.R.A., after Mr. H. H. Mardon 
(principal author and head of the Division) 
had described how investigations on the 
lay-out of works had led naturally to con- 
sideration of traffic conditions. In view 
of the magnitude of the expenditure, care- 
ful investigation of transport economics 
was justified. Standage charges and loco- 
motive charges might be reduced by plan- 
ning or control to increase efficiency and 
availability. One means of control might 
be the use of V.H.F. radio, as operated by 
the Services, on police cars and lately by 
British Railways. 

Mr. M. D. Brisby described briefly the 
series of tests made at several works in 
developing a simple method of traffic ana- 
lysis. Apart from the obvious measures of 
payment for standage and internal user, 
an effective assessment of wagon turn- 
round speed is ‘“‘ Terminal User Time,”’ 
which is the number of wagons on hand at 
a given time, divided by the number of 
loaded wagons discharged during the pre- 
vious twenty-four hours. This simple cal- 
culation gives the average length of time 
wagons remain under load, and gives a 
general picture of the effectiveness of the 
works traffic operations. Terminal user 
time can also be calculated for specific 
departments or commodities. A study of 
wagon flow, the next stage in the investi- 
gations, involves an analysis of the dis- 
tribution of wagon times in works, which 
can only be done by sampling. Of 186 
wagons taken as one sample, in a works, an 
average in-works time of three and a quarter 
days was found. But fifty-one of the 186 
averaged 8-2 days, and if this last figure 
could be reduced to three and a quarter 
days, the proportionate weekly saving in 
standage charges in a works handling 
1000 wagons per week would be of the order 
of £185. Locomotive operating efficiency 


‘ was investigated by detailed time studies 


from the footplate, plotted on a series of 
ingenious charts, of which an example is 
shown in an accompanying drawing. This 
particular example shows the actual single- 
line working of one out of two locomotives 
operating between two points (A and B) 
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Steel Institute 


during a 2 to 10 shift. Below is shown 
how by a rearrangement of servicing and 
shunting times three locomotives can be 
worked on the same portion of single line. 
This would increase the track occupation 
time from 45 per cent to 67 per cent. 

Time studies of this nature have shown 
that locomotives are rarely engaged in useful 
work for more than half their shift time. 
Normal operating delays, including track 
occupation, wagon derailments, breakdowns, 
&c., amount to about 15 per cent. Servic- 
ing, oiling, firing and watering amount to 
another 15 per cent, and meal times and 
standing awaiting work amount to a further 
20 per cent of the shift time. 

Mr. H. A. Chapman then discussed some 
of the technical aspects of the use of V.H.F. 
radio in iron and steel works. The chief 
limiting factor appeared to be the heavily 
built-up nature of such works, with many 
buildings throwing shadows. The maximum 
range required might be as much as 10 
miles for a works with mines. 10W trans- 
mitters would provide good coverage in 
most iron and steel works. Reduction to 
2W to 5W might be possible, with reduction 
in set size and power consumption. He 
considered the various systems of com- 
munication, and the types of acoustic 
equipment to be used. The high noise 
level of steelworks made the handset the 
most suitable installation at mobile stations. 
Mounting of the sets on the locomotives 
was best high up in the cab, with controls 
at hand level. Attention must be paid to 
the robustness of the set to withstand the 
onerous conditions in an iron and steel 
works. The auxiliary turbo-generator used 
by British Railways for main line locomotive 
lighting was a possible power unit for steam 
locomotives. Maintenance was a problem 
which could be overcome, with the help 
of certain radio manufacturers, who were 
prepared to provide training in their own 
factories of steel works staff. Alternatively, 
the steel works could carry a comprehensive 
stock of spare sets or units for replacement 
purposes, faulty equipment being returned 
to the manufacturers for repair under a 
maintenance contract. The cost of a fixed 
station installation consisting of a trans- 
mitter/receiver, control unit, loudspeaker, 
handset or microphone, aerial and feeder 
might be from £160 to £200. A mobile 
station installation with mechanical pro- 
tection, selective calling and a turbo-gene- 
rator would range from £200 to £400. 

A lively discussion showed that there 
was wide agreement on the usefulness of the 
method of traffic analysis described. Not 
least advantageously could it be used as a 
production measure for the traffic depart- 
ment. Both Mr. C. H. T. Williams (Manag- 
ing Director, Park Gate Iron and Steel 
Company), who opened the discussion, and 
Mr. W. M. Larke (Works Manager, Stewarts 
and Lloyds, Bilston) stated that the data 
thus assembled were discussed with foremen 
and shunters’ representatives, and were 
displayed for the traffic workers to see, with 
good results. At Mr. Larke’s works terminal 
user time had been cut down during a six- 
months’ period from three to one and three- 
quarter days. 

Mr. E. R. Watkins, however, the traffic 
manager of the Appleby-Frodingham Iron 
and Steel Company, emphasised that low 
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standage was essential for efficient traffic 
operation but that wagon movement could 
not itself give low standage. Excess material 
on hand could only be reduced by unloading 
to stock or by restricting further arrivals. 
He criticised the terminal user factor for 
taking account of inward traffic only and 
for requiring supplementary investigations 
to show where excess standage occurred. 
Direct comparison could be made between 
the actual daily wagon stocks of separate 
materials and standard figures based on the 
free total standage and the conditions 
applying to each material. 

In reply it was said that there are in 
fact many cases where materials coming in 
could not be “ put to ground ”’ fast enough. 
Certainly the stocking problem was of great 
importance and the whole question of addi- 
tional mechanical aids should be considered 
in relation to the problem. Similarly, the 
problem of outward traffic could not be 
divorced from the whole question of traffic 
analysis but there was seldom any question 
of policy hold-up in this respect, people 
were only too anxious to shift their finished 
products out of the works. 

The problem of “ bunching ” also came in 
for comment in this connection. Mr. Larke 
thought the best way to overcome it was 
good liaison with the district goods manager 
and his staff. This sensible suggestion found 
wide acceptance and Mr. M. G. Bennett, of the 
General Research Department of British 
Railways, pointed out that the difficulty of 
“bunching ” could only be solved by co- 
operation between three parties: the con- 
signor, the railways and the consignee. 
Traffic analysis was a valuable tool for find- 
ing out where traffic hold-ups occurred ; 
detailed analysis was also necessary to find 
out exactly why they occurred. At the 
same time it was not good to become obsessed 
with wagon standage, though this should be 
cut down if possible. A compromise might 
be necessary between standage on the 
one hand and service to the user on the 
other. 

Mr. Watkins took this point up and said 
that bunched arrival of traffic was not 
always accidental, and there was a tendency 
for British Railways’ own researches to favour 
through train loads. These were suitable 
for main bulk supplies, but not for lesser 
materials, which users required in regular 
daily numbers of wagons. The figures 
quoted in the paper for locomotive utilisa- 
tion were also criticised by Mr. Watkins, 
who thought that five hours’ useful work 
should be easily obtainable in a shift ; 
leaving two hours for mealtimes, shift- 
changing, oiling, coaling, &c., and one hour 
for delays, including breakdowns or any 
waiting for instructions. Good utilisation 
depended on all locomotives being controlled 
by the traffic department, without rigid 
segregation of work. Power supplied for 
main regular duties should meet their average 
requirements only, whilst power on some 
selected duty should include a margin for 
diversion elsewhere as required. Reduced 
servicing time was the main advantage 
which diesel locomotives offered towards 
their high capital cost. Mechanical coaling 
and longer lubrication intervals for steam 
locomotives were desirable subjects for 
research. 

Mr. E. Pitwood, traffic manager of John 
Lysaght’s (Scunthorpe Works), Ltd., also 
questioned if a 50 per cent figure for loco- 
motive standing time was a fair one. Time 
standing need not necessarily mean delay. 
For example, a locomotive might be waiting 
for hot ingots or for an urgent wagon and 
thus be doing useful work though it was 
immobile. The authors, however, pointed 
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out that this point had been taken into 
account in the paper. 

During the discussion on radio communi- 
cation many speakers expressed concern 
at the prospect of taking control out of the 
hands of the man on the spot, the foreman 
or yardmaster. The authors were at pains 
to emphasise on several occasions that they 
envisaged radio rather as a means of com- 
munication than as a means of control. 
Examples of successful operation in the 
United States and Holland were quoted, 
and Mr. Lovegrove, 
of British Railways, 
described its operation A 
at the March marshal- 
ling yards. 

Mr. C.H.'T. Williams 
said that his works 
had a central traffic 
control, operated by a 
senior foreman, though 
radio was not used. 8 
Communication was 2PM. 
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communications on the radio system and 
this really obviated the need for reporting 
back. The ideal that would be aimed at 
would be to turn all the locomotive drivers 
and transport headquarters into one smoothly 
functioning team, everybody being fully in 
the picture the whole time. 

Mr. Pitwood thought that radio commu- 
nication direct with locomotive drivers 
would confuse the position in a busy yard. 
Communication should be with foremen or 
shunters and he liked the Park Gate system, 
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and the shunters, not 
by the drivers. In 
an average shift there 
were thirty outgoing 
calls and fifteen inwards. He thought this 
form of communication adequate for works 
of that size but it might well be that larger 
works would require some other system, 
as for example that recommended by the 
authors. 

Mr. Larke described how in his works, 
which, like Park Gate, covered about 200 
acres, they had experimented with radio 
on a locomotive and had found no technical 
difficulty at all in obtaining communication 
in both directions. It had been obtainable 
when they had taken the locomotive under 
the open hearth stage in the slag hole. He 
did think, however, that there was more 
work to be done on making the sets robust. 
He was convinced that although initial 
difficulty might be met with in obtaining the 
co-operation of drivers, shunters, foremen, 
and so on, they would soon take to the new 
system and quite shortly would wonder how 
they could ever have got on without it. 

Mr. Watkins thought that radio might 
suit certain working distances or densities. 
Direct control was more complete where one 
foreman could keep in range of, say three 
locomotives, and issue new instructions 
before the completion of work in hand. 
By personal inspection ahead of shunting 
the foreman could anticipate possible diffi- 
culties and avoid any later need of crews 
reporting back. 

Mr. R. B. Hounsfield, of University Col- 
lege, London, too, assumed that a radio 
installation would lead to central control 
of works traffic. He deduced that the 
controller must have full and immediate 
information of what is going on (for example, 
of one odd wagon that gets stuck on a 
bridge) and means must be devised for 
reporting back continuously to give the full 
picture to the central control. He thought 
this might lead to dangers of over-organisa- 
tion. 

The authors replied to this point by 
repeating that traffic communication did 
not necessarily imply traffic control. There 
was the safeguard that all could hear all 
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LOCOMOTIVE OPERATING TIME STUDY 


which Mr. Williams had described. 

At this point Mr. Mardon re-emphasised 
that traffic communication did not neces- 
sarily mean traffic control. He reported 
how Sir Charles Goodeve, on his recent visits 
to the United States had been impressed 
with the operation of radio in some works 
he had seen. The Dutch were now doing 
it at Ymuiden, and reported that it was 
especially valuable at night-time and in 
fog. 

Mr. J. R. Brinchley (Pye Radio, Ltd.) 
commented that the British Railways had 
been using radio communication at their 
marshalling yards at March for the last 
thirteen months and had reported favour- 
ably on it. Wherever used, whether on 
railways, on police cars or elsewhere, it 
seemed to lift the morale of the workers, 
who felt they were being given thoroughly 
up-to-date tools with which to do their 
jobs. A point on control, that he thought 
had not been sufficiently commented on, 
was that centralised control was not neces- 
sarily the only method of organisation. One 
could have points to which the central 
control could switch over, perhaps to a 
foreman so that communication with loco- 
motives could be made from there. He 
was of the opinion that intelligent use of 
radio could increase efficiency in the con- 
ditions he had heard described. 

Mr. Lovegrove, of British Railways, 
described the March installation, which had 
been referred to. He confirmed that it had 
been found very satisfactory, especiallly in 
fog, when hand-signalling could not be used, 
and when the hooter signals were liable to 
cause delay. He was apprehensive, however, 
that in the event of war there would be a 
stop on the use of radio and they would 
have to resort to an old system, to which 
they had become unaccustomed. He be- 
lieved that the authority of the foreman 
must not be undermined by the use of too 
much central control. In fact, the necessity 
of supervision by the foremen to see that 
orders given by radio were carried out was 
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essential. The use of telephone or loud. 
hailers to keep foremen informed of what 
was going on was also a useful tool. 

Mr. Neale, of the General Posi Officg 
remarked that although it was difficult fo 
the G.P.O. to find frequencies for all indus. 
trial users the suggestion that recep’ ion wag 
likely to deteriorate was not well ivunded, 
He stated that the present policy was that 
in the event of war important users >f radio 
would not be shut down. There were about 
200 licences for private radio purposes ip 
force at the present time. He confirmed 
that the radio tool can be extended to any 
point; for example, it can easily be made 
possible for a foreman to use a teleplione to 
speak directly to a locomotive. He. sug. 
gested that there might be other uses jn 
steelworks, as for example, walkie-talkie 
radios for construction or maintenance 
gangs or for communication to overhead 
travelling cranes. 

The authors commented on this last sug. 
gestion that it was an idea that was being 
considered, in connection, not only with 
radio, but with telephonics, and thought it 
held out considerable possibilities. 

Laschicoalelibidtthooea 
Superchlorination 

In our issue of February 25, 1949, page 225, 
we outlined the development of methods of 
chlorinating water supplies, which culminated 
in the introduction of the method known as 
“superchlorination ” at the Barnes works of 
the Metropolitan Water Board in 1947. 
“* Superchlorination ” has now been used at all 
the Metropolitan Water Board’s works, with 
one exception, for just over a year. The 
Director of Water Examination of the Board 
has prepared a report on the operation of this 
method during the past twelve months, from 
which it appears that the economies and 


improvements expected have been filly 
achieved. 

It is of interest to note that the percentage 
of impure samples has been reduced to one- 


twentieth of the previous figure, the units of 
colour in the supply have been reduced by 
nearly 30 per cent, and an amount of nearly 
£13,000 has been saved in the cost of chemicals 
alone. Furthermore, complaints of chlorinous 
taste have virtually ceased, and outbreaks of 
algal and kindred tastes have been of rare 
occurrence despite the long hot summer of 
last year. 

It is expected that it may be necessary 
temporarily to revert to the chloramine treat- 
ment at works where no contact reservoir 
exists, should there be a spell of extremely cold 
weather. There has been no such spell since 
the superchlorination process was introduced. 
At such times high doses of chlorine may be 
required to effect superchlorination, due to an 
increase in the quantity of ammonia (which 
at other times is oxidised by bacterial action) 
in the filtered water ; such doses could not be 
administered at works where there is no contact 
reservoir without the risk of objectionable taste 
in the water passed into supply. Apart from 
a saving of about 50 per cent in the cost of 
chemicals, superchlorination produces other 
economies which cannot be so easily assessed, 
including large savings in the capital cost of 
works. 

— 

Corsy New Town.—The Minister of Town and 
Country Planning has decided on a new town at 
Corby, Northants, following the public inquiry 
which was held in November, 1949. He has 
approved the draft designation order, but has made 
important modifications designed to safeguard land 
of major importance for agriculture and ironstone 
working. This involves reduction of the designated 
area from 3550 acres to about 2500 acres. The 
main object of the new town is to provide for 
additional population arising from the expansion 
of Stewarts and Lloyds, Ltd., works in Corby, and 
the new town must include not only housing, but 
the social and commercial services needed for 4 
population of this size. Consideration will also be 
given to the provision of employment for those not 
employed in the steel works. 
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The Physical Society’s Exhibition 


No. I 


E thirty-fourth annual exhibition of the 
Peavcical Society is being held, this year, 
from to-day, March 31st, to Wednesday, April 
5th, at the Imperial College, Imperial Institute 
Road, ‘iouth Kensington, London, 8.W.7. 

Although its aims have remained’ funda- 
mentally unchanged, the exhibition has grown 
substantially in scope and importance since the 
first occasion of its kind, in December, 1905, 
when the Physical Society invited a number of 
instrument manufacturers to arrange a display 
of their products. Then there were a handful 
of exhibitors, to-day some 120 firms and 
researcli organisations are taking part. Year 

year, imperceptibly perhaps, the character 
of the exhibits has changed, the subjects of 
radio and electronics have entered the field, end 
to-day the visitor to the exhibition sees more 
instruments, but fewer pieces of apparatus, 
than he or his predecessors did, say, twenty- 
five years ago. 

In the account that begins herewith we 
describe @ representative selection of exhibits 
that are likely to interest engineers. 


Exuiotr Brotuers, Lrp. 


A radiation pyrometer for measuring the 
temperature of sheet steel in a rolling mill, 
without interfering with the production process, 
forms the subject of one of the exhibits on the 
stand of Elliott Brothers (London), Ltd., 
Century Works, Lewisham, London, 8.E.13. 

The complete apparatus comprises a pyro- 
meter head (Fig. 1), an amplifier and a recorder ; 
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Pyrometer Head 


FIG. 1—-PYROMETER HEAD—ELLIOTT 


of these three components the first only is 
exhibited. The pyrometer head embodies a 
quartz lens, which concentrates radiation from 
the hot steel on to a thermopile, generating an 
e.m.f. proportional to the temperature. Ampli- 
fication of the thermopile e.m.f. takes place 
in a galvanometer photocell circuit (shown in 
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FIG. 2—PYROMETER AMPLIFIER CIRCUIT 
—ELLIOTT 


simplified form in Fig. 2) and the amplified 
output is made to operate a pen-recorder, 
which is calibrated directly in degrees Centi- 
grade so that the temperature can easily be 
read to within 5 deg. Cent. 
. In practice the pyrometer head and water- 
cooled: sighting barrel (Fig. 1) are usually 
mounted on standard tubular scaffolding in 
such a way that the steel sheét passes through 
the pyrometer line of sight upon entering or 
leaving the mill. The recorder and amplifier 
can be mounted on the reheating furnace con- 
trol panel or near the mill control. 

Referring to the pyrometer head, the thermo- 
pile is a robust element, designed to respond 


rapidly to changes in the temperature of the 
sheet steel and is capable of allowing the 
temperature gradient along the sheet to be 
distinguished on the record. The response is 
specified as 98 per cent in } second. Auto- 
matic cold junction temperature compensation 
is provided in the pyrometer head and the 
optical system is so designed that the size of 
the radiating object (above a certain mini- 
mum) does not influence the accuracy of mea- 
surement. The equipment is calibrated for 
black body conditions and, in theory, will only 
read correctly when the radiating object has 
an emissivity of 1-0. In the practical measure- 
ment of steel temperatures the error is, how- 
ever, relatively small (for example, 15 deg. 
Cent. at 1000 deg. Cent.) and is present about 
equally in radiation and optical pyrometers. 

To prevent undue heating of the pyrometer 
head, thé sighting ‘arrel is water-cooled. 
Connection is providei for a compressed-air 
line which can be used in very smoky atmo- 
spheres to purge the line of sight effectively, 
the air stream being suitably controlled by the 
tapered nose of the pyrometer head and the 
venturi throat in the barrel. Both pyrometer 
and sighting head are made of cast Alpax. 
With the help of the simple support bracket 
that is provided, the pyrometer head and 
sighting barrel can be secured to standard 
tubular scaffolding. This arrangement allows 
the pyrometer installation to be mounted near 
the mill without the necessity for a specially 
designed structure. 

As suggested by the simplified diagram 
(Fig. 2), the galvanometer photocell amplifier 
uses two emission-type photocells, P, and P,, 
and a light-dividing mirror. The photocell 
current is amplified by a single valve stage, 
with a high proportion of negative feed-back 
to ensure stability and linearity. The galvano- 
meter, G, is a robust marine type instrument, 
with a very short and stiff suspension. Rubber 
resilient mountings insulate the amplifier 
chassis from the case to eliminate the effects 
of ground vibration. 

A high-speed direct writing Elliott R.L.H. 
recorder provides a continuous record of the 
temperature of the steel as it passes the pyro- 
meter head. A two-speed gearbox in the chart 
drive allows any special rolling programme to 
be recorded in greater detail by using the 
higher speed (2in per minute, compared with 





Fic. 3— CAL RECORDER WITH 


ELECTRI 

31INCH CHART—ELLIOTT 

fin per minute). Normally the 3}in chart is 
continuously rewound, but a slot in the case 
allows the chart strip to be run out and torn 
off, for examinations in sections, as required. 

- Another Elliott exhibit is a direct-writing 
electrical recorder with a 3in chart. This 
instrument is designed to combine high- 
sensitivity with compactness, being particu- 
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larly suitable for applications involving a 
large number of recorders mounted in banks. 
The instrument movement is electrically 
damped ; it has large working forces and full- 
scale deflection is obtained for a power consump- 
tion of 1-OmW. Adjustable contacts (maximum 
and minimum) are fitted for the operation of 
alarm circuits. Two chart speeds (lin and 6in 
per hour) are available, selection being made 





FIG. 4—AUTOMATIC POTENTIOMETER 

RECORDER-ELLIOTT 
by @ lever in the case, the actual drive being 
either by clockwork or by synchronous motor. 
The recorder can be used on moving vehicles 
or in aircraft subject to rolling and vibration ; 
ink is supplied from a non-spilling trough of 
ample dimensions. 

Also displayed on the Elliott stand is the 
‘* Elliottronic ”’ automatic potentiometer re- 
corder (Fig. 4), which is a production version 
of an earlier electronic recorder. It is a poten- 
tiometer instrument in which the d.c. out-of- 
balance input is converted to alternating cur- 
rent for amplification by a magnetic inverter. 
The only moving parts of the sensitive detec- 
tor circuit are those associated with the slide- 
wire contact. The full span of the 10in scale 
can be traversed in 34 seconds. When used 
as a process controller, the Elliott potentio- 
meter is fitted with an electrical proportioning 
circuit, which provides a d.c. “error” signal. 
In the form illustrated the recorder is available 
either as a single-point or six-point instrument ; 
an alternative form with circular chart presen- 
tation can be supplied. 


KELVIN AnD Huaues (InpustRiat), Lrp. 


In recording transient or oscillating pheno- 
mena, such as strain, force, displacement, 
acceleration, fluid pressure, fluid flow, tem- 
perature, &c., it is convenient to translate the 
mechanical variables into electrical quantities, 
and for this purpose variable impedance con- 
version can be used. 

One advantage of variable impedance con- 
version elements is that they can be used as 
modulators in conjunction with a.c. bridge 
circuits and carrier-type amplifiers to provide 
response at frequencies from zero upwards 
without introducing the disadvantages of 
direct-coupled, high-gain amplifiers. This 
method of use can be made to give high sen- 
sitivity and stability, excellent amplitude and 
phase characteristics, versatility of application 
and ease of calibration by static methods. 

An equipment using these principles is 
exhibited by Kelvin and Hughes, 2, Caxton 
Street, London, 8.W.1, to demonstrate its 
application to structural testing in aircraft, 
a model aircraft wing being subjected to 
mechanical vibration to simulate working con- 
ditions and a strain gauge and an accelero- 
meter. being mounted in the wing. Either 
detector can be connected to the amplifier for 
demonstration purposes. In one unit are the 
bridge circuit, 2 ke/s oscillator, carrier ampli- 
fier, demodulator, d.c. amplifier and power 
supplies. A separate unit houses the single- 
channel recorder. 

The bridge circuit contains two fixed arms, 
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fme and coarse balance controls, quadrature 
balancing and function selector switch. A 
calibrator enables a change of resistive un- 
balance values to be switched in parallel with 
part of either ratio arm, and a stud attenuator 
is provided. A valve voltmeter is also fitted 
as a balance indicator. 

Pick-up elements of the following kinds can 
be used: resistance units, 50 ohms to 200,000 
ohms, used in pairs; inductance units of the 





FiG. 5—-SINGLE-CHANNEL STRAIN RECORDER—KELVIN AND HUGHES 


balanced type, 2mH to 400mH per half ; capaci- 
tance units from 100pF to 700pF, including cable 
capacitance : these should be single elements, 
and a range of balancing capacitors is fitted 
in the equipment. Units containing all four 
arms of a bridge, 50 ohms to 200,000 ohms per 
arm, can be used. With maximum amplification 
the sensitivity is such as to give full-scale 
deflection for less than: (a) 0-005 per cent 
change of resistance in a 2000 ohm resistance 
pick-up ; (6) 0-01 per cent change in a 100 ohm 
resistance pick-up; (c) 0-005mH differential 
per arm in a 100mH inductance unit; (d) 
lpF change in a capacity unit. 

The dimensions of the amplifier unit are 
approximately 10in high by llin wide by 
18in deep, and it operates from 100/250V 
50/60 c/s mains supply. Access to the d.c. 
amplifier input is provided, at which point the 
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Fic. 6—** TRANSFLUX** MAGNETIC DETECTOR 
ELEMENT—KELVIN AND HUGHES 
sensitivity is about 1V for full-scale deflection 

and the input impedance 1 megohm. 

The recorder unit (Fig. 5) is a standard 
Kelvin and Hughes single pen _ recorder, 
Mark V, using 55mm Teledeltos paper to pro- 
vide a dry, permanent, fine black trace on a 
light grey background. The paper is driven 
by @ synchronous motor through a two-speed 
gearbox. An auxiliary gearbox is also fitted, 
allowing three pairs of speeds between 0-25 
and 10cm/sec to be obtained by inserting the 
gearwheels in different positions. Maximum 
deflection of the pen is 2cm on each side of a 
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centre zero, and the sensitivity of the 5000 ohm 
moving coil is 0-2mm per volt. Response is 
uniform within 6 per cent from 0 to 60 ¢/s. 
The case is 14in by 7in by 6in overall and the 
recorder operates from 100/250V, 50/60 c/s 
mains supply. 

At last year’s exhibition the same firm 
showed a gyro magnetic compass intended for 
use in aircraft to provide accurate directional 
reference, unaffected by the errors normally 
associated with other 
types of compasses. 
The “heart” of this 
system comprises elec- 
tro-magnetic detector 
elements, which measure 
the angle between the 
aircraft’s heading and 
the earth’s magnetic 
field. As a result of 
subsequent research 
work a new design of 
“transflux’’ magnetic 
detector element is now 
being produced by this 
company. 

The purpose of this 
element is to give an 
output voltage which 
is directly proportional 
to the magnetic field strength along its axis. 
It employs a principle different from other 
flux valves inasmuch as the magnetic material 
of the element is magnetised to saturation by 
alternating current in a direction at right- 
angles to the direction of the magnetic field to 
be measured. The material as seen by this 
field varies in permeability during each half- 
cycle of the magnetising current, so that if 
there is a unidirectional magnetic field along 
the axis there will be changes in induced flux 
along that axis, which will cause a volt- 
age of double the magnetising frequency to be 
developed in a coil wound around the element. 

The form of the element as shown in Fig. 6 
is a cylinder of magnetic material wound 
toroidally for the magnetising current and 
along the length for the induced voltage. 
Thus the two magnetic circuits are at right- 
angles, producing negligible mutual interference; 
the toroidal winding ensures uniform and effi- 
cient magnetisation of the material and hence 
the whole length of the element is “ effective ”’ 
for inducing magnetism, unlike, say, the 
element in the G.III compass detector, in 
which the ends of the wires cannot be mag- 
netised to the same extent as the centre of the 
wires. The element is wound on a “ Ferrox- 
cube ”’ core, which has low losses and stable 
magnetic properties. 

Another instrument exhibited on this stand 
is an absolute pressure gauge, which is designed 
to measure the absolute pressure of a gas by 
admitting it into a flexible metal capsule, 
whose deflection is determined by a suitable 
linkage and gear train. Variations in the 
ambient pressure are compensated for by 
introducing the movement of an evacuated 
capsule unit into the linkage system. To 
achieve this the compensating capsule is carried 
on a fixed platform below the pressure sensing 
capsule, which carries a lever, one end being 
pivoted to a rigid member from the centre of 
the compensating capsule, the other end being 
connected via a pivoted link to a crank arm 
carried on the input shaft of the gear train. 
The instrument can be compensated to cover 
all normal variations in atmospheric pressure 
and over a temperature range of 50 deg. 
Cent., say, 0 deg. to +50 deg. Cent. Accuracy 
is better than 1 per cent of the scale range of 
400mm Hg, which can be chosen to be any- 
where in the range 0-2 atmospheres. A two- 
pointer presentation is employed, the sensitive 
pointer making one revolution per 100mm Hg 
change. This instrument may find application 
in chemical engineering plant as a vacuum 
gauge and in engine test-bed work as a boost 
gauge. 

EVERSHED AND VIGNOLES, LTD. 


A new design of diaphragm gauge for mea- 
suring the contents of tanks containing syrups, 
slurries, paper pulp and other viscous liquids 
is among the exhibits shown by Evershed and 
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Vignoles, Ltd., Chiswick, London, W.4. 
Briefly, the gauge (Fig. 7) comprises « trans. 
mitter, fitted near the bese of the tank, and 
connected electrically to a power unit and to 
one or more indicators or chart recorders, 
The transmitter contains a flexible dis hragm, 
which is exposed to the full static pressure of 
the liquid in the tank. Through a system of 
compound levers the force due to the liquid 
pressure on the diaphragm is oppose ! by the 
attraction between a coil and a permanent 
magnet, the current through the coil being 
varied automatically, to balance the »resgure 
on the diaphragm. The current (which is 
measure of the tank contents as long as the 
balance is maintained) is passed through the 
controller and the remote indicators and ye. 
corders, all of which are simple d.c. milli. 
ammeters and are connected electrically jn 
series. ; 


Automatic variation of the current, in 
response to pressure changes, is achieved 
through the Evershed electronic repeater, 


Very briefly, the operation is as follows: 
the lever system carrying the moving coil 
operates contacts, which vary the grid-cathode 
voltage of a thermionic valve, the anode cir. 
cuit of which is completed through the coil 
the 


and remote receivers. Movement of 





FiG. 7—TRANSMITTER FOR TANK CONTENTS 
GAUGE-—EVERSHED AND VIGNOLES 


the coil, therefore, causes a change in current, 
which is sufficient to maintain balance between 
the forces on the diaphragm and the coil; 
the change in current is indicated on the 
receivers, giving a measure of the change in 
pressure. 

The diaphragm, which is of Neoprene or 
similar material, is fitted flush with the wall 
of the tank and can easily be cleaned by brush- 
ing. Pressure is transmitted from the dia- 
phragm to the compound lever by metallic 
bellows filled with glycerine and this arrange- 
ment ensures that the temperature of the 
tank and its contents has no effect on the elec- 
trical system. 


(To be continued) 





Ministry OF WorKS LONDON REGIONAL OFFICE, 
—The Ministry of Works states that its London 
Regional Office at 2-19, Cornwall Terrace, Regent's 
Park, N.W.1, will cease to function as from March 
3lst. Regional services directly affecting the 
building and civil engineering industries in London, 
such as assistance to contractors in provision of 
plant and plant hire, and questions of building 
materials, will be handled from headquarters at 
Lambeth Bridge House, 8.E.11. Building controls, 
including licensing, registration, programmes and 
statistics, will remain at 17, Cornwall Terrace, 
W.C.1 (telephone, Museum 5030). The London 
Regional Building and Civil Engineering Joint 
Committee (renamed the London Building and 
Civil Engineering Joint Committee) will be under 
the chairmanship of a senior official of the Ministry 
at Lambeth Bridge House, 8.E.11. 
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A Self-Propelled Scraper 


N important addition to the range of 

earth-moving plant now being made in this 
country is a new high-speed self-propelled earth 
scraper, known as the “ Goiiath,” which has been 
developed by Blaw Knox, Ltd., of Clifton House, 
Euston Road, London, N.W.1. This machine, 
as can be seen from the photographs we repro- 
duce on these pages and the accompanying 
Supplement drawing, consists essentially of a 
two-wheeled tractor unit, hauling a cable- 
operated scraper. The two units are coupled 


























the wheel hubs on two large adjustable taper 
roller bearings. All of the shafts throughout 
the transmission are carried on high duty 
ball or roller bearings, which are adequately 
lubricated and sealed against the ingress of 
dust and dirt. 

An air-operated differential lock fitted to the 
transmission is intended for use when the 
machine is working under adverse conditions. 
This locking gear consists of a cross shaft 
on the frame carrying a pinion at each end, 


___35'- 10" Overall 
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in each direction, and the maximum turn to 
full lock can be made in four seconds. 

The kingpost on which the tractor turns in 
relation to the scraper unit is carried on trun- 
nions and the assembly forms a restrained 
universal joint, through which the tractor can 
tilt up to 25 deg. each way in respect to the 
scraper when traversing uneven ground. The 
top of the post is carried on a heavy duty self- 
aligning roller bearing and its lower end is 
supported on a 104in diameter 6in deep bronze 
bearing. The bronze trunnion bearings are 
54in diameter by 6in long. A warning device 
is fitted to notify the tractor driver when the 
unit has tilted 20 deg. in respect to the 
scraper. 

A double-drum power control unit, which is 
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together by a restrained universal coup- 
ling, an arrangement which permits the use 
of the machine over very rough terrain 
and gives it a high degree of manceuvrability. 
The machine weighs some 19 tons and has a 
heaped capacity of 15 cubic yards. It is just 
under 36ft long overall by 11ft wide and has 
a turning radius on level ground of 27ft 6in. 


Tue Tractor Unit 


The frame of the tractor unit is fabricated 
throughout and its two box-form side members 
of heavy steel plate are connected and rigidly 
braced together by diaphragms and substantial 
cross members. Built into the box side 
members are fuel tanks and a supply tank for 
the hydraulic system. A heavy bumper on 
rubber mountings is fitted to the front of the 
chassis and the front cross member of the 
frame carries a snatch hook. The arrangement 
of the various units in the tractor can be clearly 
seen in the drawings reproduced in the Supple- 
ment. 

The tractor is driven by an A.E.C. 11-3 
litre, six-cylinder, direct injection oil engine 
rated at 150 b.h.p. at 1800 r.p.m., and having 
@ maximum torque of 510ft-lb at 1000 r.p.m. 
This engine has a wet sump lubrication system, 
which has been specially designed to permit 
continuous operation of the machine on 
gradients of up to 45 deg. on any plane. 

Power is transmitted from the engine through 
a 14in diameter air-operated turn-plate clutch 
to a heavy duty main gearbox. This gearbox 
gives five forward speeds of 2-52, 3-7, 8-1, 
17-2 and 20 miles an hour and a reverse speed 
of 1-77 miles an hour. At seventy-five per 
cent efficiency at these speeds the maximum 
tractive effort of the machine is 8-44, 5-64, 
2-6, 1-23, 1-06 and 11-8 tons, respectively. 

From the main gearbox a propeller shaft, 
fitted. with two large flexible couplings, trans- 
mits the drive through spiral bevel reduction 
gears and a heavy duty differential gearbox, 
having fully floating halfshafts. Final drive is 
transmitted through pinions to heavy duty 
spur wheels mounted on the wheel hubs. 
All of the gears are totally enclosed and run 
in large oilbaths. Alloy steel stub axles fitted 
into the frame of the tractor chassis carry 





SIDE ELEVATION OF SCRAPER 


meshing with the final drive gears on the wheel 
hubs. The cross shaft is in two parts, which, 
through an air-operated dog clutch, can be 
locked together to form a rigid shaft coupling 
the two pinions. When the pinions are locked 
together by means of the air-operated clutch 
they control the action of the differential so 
that tractive effort is positively applied to 
both of the driving wheels of the tractor. 

The machine is steered by swivelling the 
tractor in‘ relation to the scraper, the two 


mounted on the rear of the tractor frame 
and operates the scraper, is driven by a lay- 
shaft extension from the main gearbox. In 
this unit, which is to be seen in one of the 
illustrations on page 400, spur reduction gears 
mounted in a heavy welded steel case, drive 
the two rope drum shafts. Drive from the 
shafts is transmitted to the rope drums through 
heavy duty internal expanding clutches of the 
leading shoe type. These clutches are operated 
by compressed air and when they are dis- 





SCRAPER WITH APRON RAISED AND TAILGATE FORWARD 


units being coupled by a large alloy steel 
kingpost. Steering is effected by a double- 
acting hydraulic ram through a large auto- 
mobile type steering wheel, which operates a 
directional valve in the hydraulic system 
through a compensating lever. This lever is 
linked to an arm on the scraper yoke in such 
a way that the directional valve is regulated 
to turn the tractor unit an amount directly 
proportional to the movement of the steering 
wheel. The steering system is designed to 
allow the tractor to be turned up to 50 deg. 


engaged self-energising brake bands auto- 
matically come into effect to hold the drums. 
The drums are designed to take up to 207ft 
of fin diameter cable and their drives give a 
maximum line speed with a bare drum of 
244ft per minute. One of the drums is used 
for bowl operation and the other for operating 
the apron and tailgate of the bowl. 
Compressed air for operating the various 
units of the tractor is supplied at 80 lb per 
square inch by a compressor of 10 cubic foot 
per minute capacity, driven through vee-belts 





400 


from the engine crankshaft pulley. In addition 
to the air-operated brakes fitted on all four 
wheels of the machine, an independent trans- 
mission brake is fitted on the tractor for parking 
purposes. : 

Oil for the hydraulic steering system is 
supplied at 1500 Ib per square inch by a pump 
with a capacity of 18 gallons per minute. This 
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by a single cable, which is coupled to the system 
of cables used to control the movement of 
the tailgate. This apron cable operating 
arrangement is such that the apron is auto- 
matically lifted before forward movement 
of the tailgate begins and when the tailgate 
is fully retracted the apron is lowered. A 
rigid fabricated frame is fitted to reinforce 
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squirrel-cage motor. Although the hearth ig 
at present arranged to rotate once in s Venteen 
hours, other firing cycles can easily be btained 
by means of variable-speed gears. 

The heating zone has three secticis, each 
supplied by a separate tapped transfirmer to 
allow individual voltage control. The heating 
elements are subdivided into a number of units 








TRACTOR 


pump, which draws the oil from a 25 gallon 
reservoir tank, built into the chassis frame, 
is directly coupled on to the front of the 
engine. 

The tractor is provided with a roomy, 
comfortable cab in which the controls are 
grouped within easy reach of the operator. 
The adjustable driving seat can be swivelled 
so that the operator can watch the scraper in 
action whilst the machine is moving and at the 
same time retain full control. Any effort called 
for in driving the machine is reduced to a 
minimum by the easy working of the hydraulic 
steering and the use of compressed air for 
clutch, brake, winch and differential locking. 

The open top cable-operated scraper unit is 
designed to cut widths up to 8ft llin and 10in 
deep. It is coupled to the tractor by a heavy 
fabricated yoke of tubular and box members, 
which also serve to enclose and protect the 
cable and sheave wheels. Direct attachment 
of the yoke to the scraper axle prevents tilting 
of the unit by the tractor when the scraper is 
digging and gives a good concentration of 
weight on the driving wheels. 

The fabricated tailgate of the scraper moves 
on large widely spaced rollers and is operated 
by the finishing mechanism at the rear, which 
is clearly shown. in one of our illustrations. A 
swinging beam in the pushing gear is actuated 
by multiple reeving ropes from one of the winch 
drums on the tractor, and is designed to impart 
the maximum thrust effect when the load in 
the bowl is at its peak. After a load has been 
deposited the tailgate is returned to its normal 
position by a powerful coil spring enclosed in 
the bowl tube at the rear, and a cable passing 
over @ fusee drum. This cable is anchored 
at one end on the tailgate and at the other 
behind the return spring. A heavy grillage is 
welded on to the top of the gate to prevent the 
spilling of the load. 

The bowl, which is 5ft 2in high and has a 
floor 8ft 9in by 3ft 5in, when raised in the 
hauling position, has a ground clearance of 
lft 4in. It is fitted with a replaceable three- 
piece blade and reversible side cutters. Cables 
carried between eight sheave blocks mounted 
on the yoke tube and the front beam of the 
bowl frame are used for raising and lowering 
of the bowl. The use of multiple reeving for 
the cables gives powerful and steady bowl 
control and reduces cable wear. 

A curved apron, which gives a 5ft 4in opening 
to the bowl, is designed to give fast closing 
and full carrying capacity to the scraper. 
Raising and lowering of the apron is effected 


POWER CONTROL UNIT 





the bowl tube which is fitted with a block for 
rear pushing. 

All of the sheave wheels are carried on well 
lubricated and protected roller bearings and 
the reeving is simple and direct. The use of 
multiple reeving of the cables gives powerful 
operation of the scraper with low table loading. 
This low loading coupled with the setting of all 
cables clear of dirt gives 
them a long effective 
working life. 

Werecently hadan op- 
portunity to see the new 
scraper at work remov- 
ing the overburden at 
the Swanscombe, chalk 
pits of the Associated 
Portland Cement Man- 
ufacturers, Ltd., and 
during the short time 
we were able to see it in 
action it was evident 
that the machine is 
quick and easy to op- 
erate and well designed 
to stand up to the ard- 
uous duties it is called 
upon to perform. All 
parts are arranged for 
easy servicing and ac- 
cessibility for inspection 
purposes. In the event 
of a major breakdown 
the tractor and scraper 
units can be rapidly 
disconnected in the field 
without call for special 
heavy lifting apparatus and the simple reeving 
system developed for the cables makes their 
replacement easy without call for extensive 
dismantling of parts on a working site. 

_—— 


Large Electric Pottery Kiln 


THE accompanying illustration shows a large 
rotary hearth decorating kiln for china-ware 
which has recently been installed by the 
General Electric Company, Ltd., in the works 
of the Salisbury China Company, Ltd., at 
Longton, Staffordshire. The purpose of the 
furnace is to provide the relatively low tem- 
peratures (700 deg. to 800 deg. Cent.) required 
to fix any decorative colouring that has been 
applied to the ware. 

The charge is carried on a refractory-faced 
rotating hearth which is supported beneath the 
kiln on rollers and is driven by a three-phase 
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which can be switched in to give the precise 
heating curve required. Two of the sections 
are arranged for permanent connection to the 
supply, with ratings just sufficient to hold the 
temperature required, while the third hag 
automatic temperature control and a rating 
above that required to hold the temperature, 
This arrangement ensures a good load factor, 





POTTERY DECORATING KILN 


The mean diameter of the kiln is 16ft 6in 
with an internal cross section of 20in by 26in, 
and, by using refractory supports for stacking 
the ware, unobstructed loading from the side 
can be achieved. With a seventeen-hour firing 
cycle operating on a 168-hour working week, 
more than 27,000 pieces can be fired every week, 
allowing a loading density of twenty-four pieces 
per cubic foot in the total enclosed capacity of 
160 cubic feet. A fan at the end of the preheating 
section is arranged to exhaust to the atmosphere 
and draws air, warmed by waste heat, past the 
cold ware and thereby gives a high degree of 
recuperation. At the outgoing part of the kiln 
a centrifugal fan is used for rapid cooling. Air 
is circulated between the two casings of this 
section of the kiln and cools the ware sufficiently 
to enable it to be unloaded. The total electrical 
loading of the kiln is 70kW (made up of 60kW 
heating load and 10kW auxiliaries). 
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The Organisation and Work of the B.S.A. 
Group Machinability Research Laboratory 


By K. J. B. WOLFE,* M-Sc., F.R.1.C., F.1.M. and PETER SPEAR,? B.Eng. 
No. Il-—-(Continued from page 354, March 24th) 


RESEARCH TECHNIQUES 


JDAMENTALLY, the work of the B.S8.A. 
escoup Machinability Research Laboratory 
embraces both long and short-term investiga- 
tions involving a scientific approach to practical 

ems. The maximum amount of useful 
information can only be obtained efficiently 
ina minimum of time by accurate measure- 
ments, and consequently great emphasis is laid 
onthe need for eccuracy. The methods adopted 
fall into two fields. First, 9 study of all the 
important variables affecting a process is made 
and the greatest care taken to ensure the control 
ofeach. An attempt is made to measure and 
record comprehensive data, since, though they 
may not be needed immediately, they are often 
of value subsequently. Secondly, attention is 
iven to the statistical design of experiments 
and the use of statistics in the analysis of data. 
This approach has proved of great value where 
rigid control cannot be exerted over all 
yariables. An instance is afforded by the drill- 
ing reseerch carried out in conjunction with 
work on manganese segregation .5 

Strict attention is paid to the metallurgical 
control of test-logs and tools. For example, 
twenty test billets from one cast of steel, each 
billet weighing 1} tons, are prepared for the 
Swift lathe. It is known from which part of 
each ingot any billet hes been prepared. As 
far as possible, a given batch of test tools is 
from material from one ber or billet, 
and all the tools are manufactured and heat- 
treated together under rigid laboratory control. 
The surface finish of high-speed steel-turning 
tools is normally specified as 8 to 12 Have 
micro-inches and with carbide tools a finish of 
between 2 and 3 Have micro-inches is used. 
Turning tool angles have a tolerance of not 
more than +-} deg. and may be more accurate 
in some instances. ‘Tools turning test billets, 
which may range from 6}in to 15in diameter, 
are set to between +0-010in and —0-000in 
above centre. The calculation of the effective 
catting speed of turning tools needs to be made 
with care. Normally, it is required to turn at a 
given peripheral speed based on the mean 
diameter of the billet (i.e., the diameter at 
half the depth of cut). This speed is set and 
maintained during cutting as accurately as 
possible, but the final calculation is made from 
observations of the total length machined, the 
total time taken and the feed per revolution. 
This gives an accuracy of at least +}% under 
normal conditions. 


DEVELOPMENT OF SMALL TOOLS 


The work on the development of small tools 
consists of short-term and long-term develop- 
ment. Short-term development of tools for 
specific production jobs usually involves an 
analysis and study of the component to be 
machined, the machining conditions (including 
the machine tool and special fixtures), the 
accuracy to be obtained, the labour available 
and the cost of the tools. From this study 
tools are designed and manufactured under 
production conditions with laboratory control, 
and finally tested in the Laboratory and under 
the particular conditions of use. Long-term 
development programmes are concerned with 
the improvement of methods of manufacture, 
the development of heat-treatments for special 
applications, and the development of surface 
treatments. Fundamental work is also con- 
ducted on various problems concerned with tool 
performance. These programmes involve co- 
operation with the small tool manufacturing 
organisations, the manufacturers of tool mate- 

* Research manager, B.S.A. Group Machinabiiity 
Research Laboratory ; chief metallurgist, B.S.A. Tools 
Group of Companies. 

t Senior research assistant, B.S.A. Group Machinability 
Research Laboratory. 





rials and various laboratory departments. In 
some instances, the Machinability Laboratory’s 
function is to co-ordinate rather than to carry 
out much of the work. 

One outstanding example of short-term work 
has been the development of special drills for 
machining deep holes in gas turbine materials. 
It has proved possible to machine a hole 1/,,in 
diameter, 3}in deep in the ““G18B” heat- 
resisting steel manufactured by William Jessop 
and Sons, Ltd., in three minutes, and to obtain 
at least twenty holes per regrind from the drill. 
This work was later extended to include in 
diameter holes, 1}in deep in ‘‘ Nimonic 80” 
alloy made by Henry Wiggin and Co., Ltd. 
The work is confined not only to drills, but 
includes all forms of small tools. 

It has been felt for some time that the 
possible variations of heat-treatménts for 
existing tool materials have been exhausted, 
and thus long-term research investigations 
have been made into the effect of various 
surface treatments‘ on the performance of 
small tools. One outstanding result has been 
the advent of the so-called “‘ Golden Arrow ” 
treatment. This is a surface treatment applic- 
able to any high-speed steel which reduces the 
frictional forces between the swarf and the 
cutting faces, thereby lowering the amount of 
heat generated. Consequently, an increased 
tool life results, as demonstrated for drilling 
in Table I. The tendency for swarf to weld 
TaBLeE I—Effect of ‘‘ Golden Arrow’ Treatment on the 

Cutting Efficiency of jin Diameter Drills. (The 
Reduction in Cutting Forces is Indicative of the Easy 
Cutting Action of the Treated Drills) 
Average No. Torque Thrust 
of holes (Ib-in) (Ib) 


per regrind 
Normal ground finish ... ... 81... 
“Golden Arrow” treatment 136 
Machining Conditions 
Tool: Standard 0-125in diameter, 18/4/1 type high- 
speed steel jobber twist drills. 
Test material : 0-60 per cent carbon steel of 205 B.H.N. 
= 328: 1928. 
: 1900 r.p.m., giving 62-3 f.p.m. 
Feed : 0-0079in r Soveietion. ' 
Depth of hole: fin blind. 
Cutting fluid: Soluble oil applied in a flood. 


Treatment 


3-6 ... 80 
3-9 ... 64 


on to the tool is reduced, and a cleaner cutting 
action is obtained with an improved workpiece 
finish. The treatment has been applied to 
drills, taps, reamers, gear-generating tools and 
broaches. In the case of broaches, the treat- 
ment is known as “ Goldray.” A second com- 
mercial treatment which has been developed is 
that known as “‘ Blue Arrow,”’ and this has been 
particularly successful as applied to reamers. 
This last treatment combines the low frictional 
effects of ‘“‘Golden Arrow” with a notably 
high resistance to abrasion. 

A further instance of long-term research 
work concerns the effect of microstructure and 
retained austenite on tool performance. Useful 
studies have been made on the effect of metallic 
segregations using microradiographic tech- 
niques. Work on the effect of retained 
austenite on tool performance has proved of 
great value in explaining variable tool per- 
formances given by tools of identical construc- 
tion as judged by normal methods and has led 
to a more effective control of tool manufacture. 

Work on the short-term development of 
small tools has been concerned also with new 
tool materials. For example, the ceramic 
material ‘“ B.S.A.-Sintox”’ has led to special 
designs taking maximum advantage of new 
performance characteristics. 


DEVELOPMENT OF NEW MATERIALS 


In general, investigations into tool materials 
are of a fundamental nature and embrace a 
wide field. The Machinability Laboratory is 
interested in the development of new types of 
high-speed steel, sintered carbides, ceramics, 
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Stellite and other materials. One significant 
item has been the development of the ceramic 
cutting medium known as “ B.S.A.-Sintox.”’ 
The most useful properties of this material are 
its extremely high resistance to abrasion, its 
high hardness and its low frictional properties. 
It is finding wide application in machining 
those materials which do not give rise to high 
cutting forces, but which are very abrasive 
(e.g., plastics, graphite and refractories). An 
example of its effectiveness in machining 
graphite is given in Table II. B.S.A.-Sintox 
TaBLeE Il—Results Obtained from Turning Tests on 

Graphite, Demonstrating the Advantage of Ceramic 


Materials to Withstand Abrasion 
Tool material 


Mean No. of 
components 
produced 

1t 


Co SO 5s eS oa, 
18 per cent W, 4 per cent Cr, 1 per cent V, 

0-70 per cent C, type “H.8S.8.” ... ... 24 
14 per cent W, 44 per cent Cr, 44 per cent V, 

1-25 per cent C, type “H.8.8.” ... ... 5 
Sintered carbide tipped tools ... ... ... 23 
“* B.8.A.-Sintox ceramic tipped tools... ... 89 (tools 

did not 
fail) 
Machining Conditions 

Machine : Herbert No. 9 turret lathe in fair condition. 

Tools: lin. square with 15 deg. approach angle, 20 deg. 
trail angle, 2 deg. rake angle square to approach face, 
5 deg. clearance angle and 0-050in radius. 

Graphite: Octagonal cross section 4}in across flats, 
4hin across corners and 27in long. 

Speed : 321 r.p.m., giving 328 f.p.m. in final diameter 
of 0-390in. 

Feed : 0-0152in per revolution. 

Depth of cut: 0-300in to 0-113in. 

Cutting fluid: Dry with extractor plant for swarf. 


has also many applications for abrasion-resistant 
parts such as thread guides. 

Under “material development” is included 
co-operation with outside laboratories in the 
manufacture and composition of the ceramic 
material ; X-ray work to reveal the internal 
effects produced by different methods of manu- 
facture ; the design and manufacture of proto- 
type tools; extensive machining tests in the 
laboratory and production machine shops in 
various parts of the country. 

One programme of high-speed steel turning 
tool tests is involving over 200 tools, with a 
number of tests on each tool. This work 
requires the accurate determination of the 
speed /life characteristic of each tool to enable 
it to be used as a control in later work. Indeed, 
it is a general research principle in the Machin- 
ability Laboratory to collect sets of control 
tools which may be used later for comparisons 
of test-logs and to compare new tool materials. 

One interesting aspect of high-speed steel 
development has been the use of 14 per cent 
tungsten, 4-5 per cent vanadium, 4-5 per cent 
chromium, 1-25 per cent carbon type steels to 
replace the high-cobalt high-speed tool steels. 
This type of material,> hardened to a minimum 
of 64/644 Rockwell ‘‘ C,” has a higher abrasion 
resistance than a 10 per cent cobalt high-speed 
steel and costs about 25 per cent less. Machin- 
ing tests have been carried out using drills, 
taps, chasers, reamers and broaches, made from 
this steel, and the results have proved it 
generally superior to the 10 per cent cobalt 
types, not only on life, but with a considerable 
reduction in the tendency to chip. 


IMPROVEMENT OF THE MACHINABILITY OF 
ENGINEERING MATERIALS 


Many long-term programmes are being carried 
out in conjunction with William Jessop and 
Sons, Ltd., and other manufacturers, to improve 
the machinability of engineering materials 
ranging from simple non-ferrous alloys to the 
complex steels used in gas turbine work. The 
B.S.A. Group Machinability Research Labora- 
tory undertakes the determination of the 
machining properties of new types of alloys 
and the effect of various additives and heat- 
treatments. Some fundamental work has also 
been accomplished—for example, the effect of 
manganese segregations on the machinability 
of ‘‘ En 15 ’’S steel may be quoted. 


MACHINING TECHNIQUES 


The Machinability Laboratory undertakes a 
number of investigations to determine the com- 
plete machining procedure required for new 
materials. The work includes tool design, the 
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determination of machining conditions and the 
use and development of suitable cutting fluids. 
The work is reported finally so that it can be 
understood and applied by shop personnel— 
for example, a special report has been prepared 
for Jessop’s “‘G18B” gas turbine steel, and 
is generally available. In some instances, 
knowledge of only one aspect of machining 
may be required by a particular shop, but other 
investigations may be made by the Machin- 
ability Laboratory to complete the data. 

The increasing need for the surface finish 
of components to be controlled within specified 
limits is realised and methods of generating 
and controlling finishes, in particular those 
produced by machining techniques,’ are closely 
studied. The production of samples is under 
consideration which could act as surface finish 
standards for shop use. 

Cutting FLurmp RECOMMENDATIONS 

The Machinability Laboratory is responsible 
for the recommendation of cutting fluids to all 
the companies in the B.S.A. Group and is in 
contact with the major oil companies in Great 
Britain. The work falls into three main fields : 

A regular report is prepared listing recom- 
mended commercial cutting fluids under type 
of operations for component materials when 
produced by both mass and batch methods. 
‘ The Laboratory, on application, will 
recommend a suitable cutting fluid for a 
specific operation, provided its filed data 
justified it doing this. 

The Laboratory makes regular surveys of 
the cutting fluids used in the various shops 
of the B.S.A. Group of Companies. Recom- 
mendations are then made to ensure that the 
maximum efficiency is obtained. In other 
instances, current practice is confirmed. 

The aim is to obtain a maximum overall 
efficiency and economy with the minimum 
number of different fluids. The work generally 
involves extensive testing of commercial pro- 
ducts within the Laboratory and organising 
field tests of the promising products. Corrosion 
effects, operator psychology, and other pro- 
perties which cannot necessarily be given 
numerical values, are always considered. 
Routine tests are also made to ensure that the 
bulk supplies of fluids are of the same quality 
as the original samples received for test. Over 
eighty soluble oils have been investigated within 
the last two years. 

Corrine Fiurp DEVELOPMENT 

The cutting fluid recommendation aspect 
of the work covers only commercially available 
fluids, but the B.S.A. Group Machinability 
Research Laboratory is also concerned with 
original developments. These fall under three 
major headings : 

Co-operation with oil companies in the 
development of new and promising cutting 
fluids. 

Co-operation with other industrial organ- 
isations, in particular the Production Engi- 
neering Research Association of Great Britain. 

Development within the B.8.A. Group of 
Companies. 

The first item is mainly an extension of the 
responsibility for recommendation of cutting 
fluids. The second is concerned with giving 
practical assistance. Many complete analyses 
of fluids have already been made for the Pro- 
duction Engineering Research Association and 
new experimental fluids have been prepared. 

One interesting aspect of the work being 
carried out at the present time concerns 
research into tapping compounds of the paste 
type, to determine the relative effects of solid 
fillers such as graphite, sulphur, tale and mica, in 
various forms. Attention is also being given to 
the production of soluble cutting fluids that do 
not contain mineral oil, especially for use in 
grinding and metal machining. 

CONCLUSIONS 

The accent throughout this description of 
the organisation and work of the B.S.A. Group 
Machinability Research Laboratory has been 
on ‘ development,” conducted scientifically so 
as to lead to new tools and methods of immediate 
value to industry. New developments are 
proved out conclusively in the Laboratory 
before being put into a works. The quality 
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of the final production of new tools is ensured 
by retaining the supervision of the people 
responsible for the developments. 
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Deloro Stellite, Ltd., has brought to our 
attention that on page 353, March 24th, the 
alloy “Stellite’’ was inadvertently referred 
to as “‘ stellite.” 





Railway Electrification in 
Great Britain* 
By C. M, COCK 
No. I[—(Continued from page 361, March 24th) 
Contact LINES 


Apart from the a.c. schemes at 6600V and the 
Newport-Shildon 1500V line, conductor rail 
systems were generally adopted for electrifica- 
tion in Great Britain prior to the introduction 
of the Railway (Standardisation of Electrifica- 
tion) Order, 1932. Since that Order the 1500V 
overhead system has been adopted, although 
important extensions have been carried out on 
the conductor rail systems, the design of which 
remains substantially the same as when 
originated. 

The design of overhead line equipment of the 
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Junction and Altrincham line was electrified 
at 1500V with structures normally spaced at 
220ft and a line comprising a single copper 
catenary and a single copper contact wire. 

The equipment adopted for the Liver oo} 
Street-Shenfield electrification, and the Man. 
chester-Sheffield-Wath electrification was })aseq 
on the system used on the Great Indian 
Peninsula Railway, where copper main and 
auxiliary catenaries were used to support 4 
single 0-3 square inch copper contact wire 
without automatic tensioning. This arrange. 
ment has proved entirely satisfactory for | igh. 
speed running. 

In the design of the overhead struciures, 
which are spaced normally at 210ft, exteisive 
use is made of broad-flange beams, the 1asts 
being planted into cored holes in previously in. 
stalled foundation blocks. Welding is also ised 
to a greater extent than formerly. No automatic 
tensioning is used, the wires being anchored 
off every mile. The contact wire is cadiiium 
copper, which, compared with pure copper, has 
(a) higher tensile strength, (b) greater resistance 
to wear, and (c) greater elasticity over tho 
seasonal tension range. 

Much attention has been given to improved 
design of the line fittings ; high-duty alloys are 
used extensively to resist climatic and electro. 
lytic corrosion. 


LOCOMOTIVES 


Although, as previously stated, the develop. 
ment of main line electrification with loco- 
motive-hauled trains has been limited, a 
number of different types of electric loco- 
motives have been built, or are being built, for 
British Railways, as shown in Table III. 

The mixed-traffic Cy-Cy locomotive built for 
the Southern’ Railway has special features as 
required for running on & conductor rail 
system. ‘To maintain the tractive effort over 
the inevitable gaps in the conductor rail, the 
traction motors are supplied continuously 
through two motor generator power units, in 
each of which kinetic energy can be stored by 
means of a fly-wheel mounted on the shaft 
between the motor and generator. Although 
such a locomotive is more expensive and also 
less efficient than those generally used with 
overhead lines, it is the best practical solution 
of the gap problem that has so far been pre- 
sented. The speed control is flexible, with 
twenty-six running notches. The equipment is 


Tasie IIl.—Particulars of Electric Locomotives 


























| Power 

Year No. Wheels Line (1-hour 

voltage | rating) 
a Bi: volts ro 

ee ae 9* B,+B, 1,500 1,1 
1940 (rebuilt) ...; 1 B,+B, 1,500 1,256 
MA. (oso 1* 2-C,-2 1,500 | 1,800 
Oa 3 C.-C, 660 1,470 
Isnend <. 2] 57 }| Be+B. | 1.800 | 1,740 
Inhand ... ...| 27° | C.-C, 1,500 | 2,490 
t 














Maximum | Maximum 
tractive speed Weight Remarks 
effort 
ib m.p.h. {| tons 
28,000 45 74 Newport-Shildon 
41,000 45 75 Newport-Shildon 
31,400 90 116 York-Newcastle 
45,000 75 : . ia Southern Region 
45,000 65 88 Manchester-Sheftie! 
45,000 | 90 102 | Manchester-Sheftie!: 
| 





* Not in use. The years. shown are those in which the first locomotive of each class was completed. In addition 


to the above, there are four shunting locomotives. 


tracks has been influenced to some extent by 
experience overseas. The first example of d.c. 
equipment, the Newport-Shildon line, was based 
largely on German practice. It consisted of 
lattice masts and bridges spaced 330ft apart, 
bolted to concrete foundations and supporting 
a steel main catenary, a steel auxiliary catenary 
and twin copper contact wires. The equipment 
was automatically tensioned by pulleys and 
weights. Construction started in 1912, but 
owing to. falling coal traffic the electrification 
was abandoned in 1935. 

Since then British installations overseas have 
proved that twin contact wires and automatic 
tensioning are unnecessary, and to avoid the 
contact wire being blown off the pantograph in 
strong winds the normal spacing between the 
structures on straight track has been reduced to 
220ft or less when required by curvature of the 
line. 

Accordingly, in 1931 the Manchester South 

* Abstracts. L.E.E. Convention on Electric Railway 
Traction. March 20-23, 1960. 





housed in a simple box body carried on two six- 
wheeled bogies of ‘‘ turntable” design. Radial 
segmental bearings form a mechanical coupling 
through ‘the body for the tractive forces. The 
six traction motors are nose nded. 

One of the fifty-eight B,4+B, mixed-traftic 
locomotives for the Manchester-Sheffield elec- 
trification was completed in 1941 and it has 
been giving good service since September, 1947, 
on loan to the Netherlands Railways. This 
locomotive has resistor control with series- 
parallel combinations and four weak-field 
positions, thus providing six running notches. 
Regenerative braking is provided. The four 
motors are nose suspended in articulated 
bogies which have no swing bolsters, the body 
being carried on springborne pads. 

The latest C,—C, locomotive, of which twenty- 
seven are to be constructed, is designed for hig)i- 
speed passenger work on the Manchester- 
Sheffield and any further electrification project. 
Electrically it is generally similar to, and 
arranged to run in multiple with, the B,+8.. 
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As » single unit it has, of course, a superior road 
performance due to. the greater horsepower. 
Mechanically it differs from the B,+B, in 
having independent bogies with swing bolsters 
similar in design to the London Midland diesel- 
electric locomotives ‘‘ 10,000” and “ 10,001,” 
which have proved very satisfactory for high- 
speed running up to 90 m.p.h. 

Future Designs.—Although construction has 
not yet been authorised, new designs are in 
preparation for a high-speed nger loco- 
motive and a mixed-traffic locomotive for the 
Southern Region, both of the motor-generator 
type. The proposed passenger locomotive is 
2500 h.p. and equipped with two motor-gener- 
ators and arranged as C,—C, with swing bolsters ; 
the total weight is 120 tons. The proposed 
mixed-traffic locomotive is of 1250 h.p. with 
only one motor generator unit, and it will con- 
tain also a 440 h.p. auxiliary diesel engine for 
shunting over non-electrified lines and as a 
standby against failure of the motor-generator 
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no necessity for general interchange of stock 
some freedom in this respect is probably 
desirable. The electro-pneumatic brake has 
improved train operation considerably. 

Inter-urban or main line conditions generally 
call for special passenger accommodation and 
amenities, make-up of the train and maximum 
speeds. High rates of acceleration are not 
necessary, but high balancing speeds are 
desirable. 


* ContTROL EQuIPpMENT 


On d.c. multiple-unit stock the two or four- 
motor series-parallel circuit with automatic 
resistor starting has been found to meet all 
normal requirements, and its use is almost 
universal. Many of the earlier equipments are 
operated electro-magnetically with control gear 
mounted in a special compartment in the coach 
body, but modern equipments are operated 
electro-pneumatically, and underslung on the 
coach underframe, thus releasing additional 


TaBLE 1V.—Statistics of Current Consumption, Train-Miles, Ton-Miles, Consumption Per Ton-Mile and 


Passenger Journeys for 1948 
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motor generator sets for motor coaches have 
been of the totally enclosed type, with separate 
internal and external ventilation. The motors 
of these sets generally have two poles, thus 
ensuring a maximum degree of reliability against 
flash-over. 

In the case of the third-rail type the motor 
usually has a line-excited shunt field, whilst on 
the 1500V system, with overhead line, the 
motor shunt field is excited from the battery. 

Both types of generators have, in addition, 
series fields, the generators having a series field 
carrying @ portion of the motor current. In 
some recent cases this type of motor generator 
set has been provided with ventilation through 
ducting on the coach body, instead of being 
totally enclosed, thus permitting a consider- 
able increase in capacity, without undue risk 
due to dust and dirt getting into the windings. 


TRACTION MoTors 


The earliest motors used for traction were 
heavy and of the totally enclosed type, but 
they have been superseded by ventilated motors 
with considerable improvement in the power/ 
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set. To secure maximum utility of all the 
equipment the output from the diesel engine 
‘ may be used to supplement the power from the 
line, thus with tractive effort of 16,800 1b at 
the one-hour full-field rating the speed is raised 
from 30 m.p.h. to 39 m.p.h. 


Mottre.e-Unit Stock 


After years of experience, the Southern 
Region retain a policy of maximum provision of 
seating accommodation with maximum facilities 
for rapid entraining and detraining of passengers 
in one direction of transit. Hence the com- 
partment stock with doors to each compartment, 
but latterly semi-saloon type coaches have 
been introduced to improve the circulation and 
distribution of passengers inside the coaches. 
These coaches retain the same number of doors 
as the true compartment stock with slightly 
diminished seating accommodation. On the 
other hand, the saloon coach has proved 
successful on the majority of other railways ; 
a notable example is the Wirral line. Trials are 
proceeding in the Southern Region with double- 
deck coaches giving seating accommodation for 
508 passengers with a further 44 occasional 
tip-up seats in a four-coach train unit, as com- 
pared with accommodation for 432 passengers 
in an ordinary four-coach unit of compartment 
type. 

Since nationalisation attention has been 
turned to the standardisation of passenger 
rolling stock and consideration is being given to 
electric multiple-unit stock for British Railways 
as & whole. 

For suburban work the rates of acceleration 
and balancing speeds vary between 0-85 m.p.h. 
and 1+5 m.p.h. per second, and 44 m.p.h. and 
72 m.p.h., respectively, and as long as there is 


space for passengers. For d.c. locomotives 
resistor starting and series-parallel motor com- 
binations, with field weakening, has proved 
suitable. Special control features are intro- 
duced with locomotives for operation on con- 
ductor rail systems. Regenerative braking 
is to be employed with the locomotives for 
the Manchester-Sheffield line where there are 
long gradients. 

The design of control equipment has reached 
a stage where thoroughly reliable equipment can 
be provided to perform efficiently any duty 
likely to be met in railway working. Progress 
in the design and lay-out of equipment has led 
to a continual reduction in the amount of 
maintenance required. More recent examples 
of improvements in this direction are the intro- 
duction of silver butt contacts for switches, 
cam-operated interlock contacts, electro-pneu- 
matic and pivotless armature type con- 
tactors, silicon-carbide spark suppressor units, 
and the running of cabling in ducts instead of 
in conduit. The elimination of lubrication 
points and sliding contacts has, in many cases, 
reduced the necessity for maintenance or 
inspection to a point where it is practicable to 
fasten covers more securely, and thus eliminate 
the hazard of oil, dust and dirt on the insulation 
and contact surfaces. Proof of progress is 
shown by a recent trial when a multiple-unit 
train was operated entirely successfully for 
two and a half years without any manual 
attention to the control gear, and for the last 
year of the period without any inspection. Still 
further progress towards the elimination of 
maintenance and reductions in weight are to 
be expected as new and improved manufactur- 
ing materials and processes are introduced. 

With regard to auxiliary machines, recent 


with flexible drives for trial; results will be 
recorded with specially developed apparatus. 

Gears and pinions give lives of over 2} million 
miles. 


OPERATION 


Limitation of space precludes more than a 
bare reference to operation of the electric 
services on British Railways. The statistics in 
Table IV, however, indicate the total magnitude 
and scope of the services operated. 


ee 


“THe Scrence or WearTHEr.”’—The Royal 
Meteorological Society celebrates its centenary this 
year, and to mark the event the Science Museum, 
South Kensington, is presenting a special exhibition 
portraying modern ideas of weather and meteoro- 
logy, and their influence on everyday life. It 
includes not only instruments for measuring atmo- 
spheric conditions, but also working demonstrations 
of an airborne radio transmitter, known as a radio- 
sonde, which sends out messages giving temperature, 
pressure and humidity at various levels above the 
ground. The “ forecasting” section of the exhibi- 
tion shows copies of the weather charts leading 
up to D-day, and of a series of charts required in the 
production of a typical forecast. This section also 
contains a working model explaining the symbols 
which are used on the weather chart. Another 
section, called ‘‘ Weather in Our Daily Lives,” 
shows some of the many ways in which weather and 
meteorology impinge on civilised society, e.g., in 
the design of the new Severn bridge, which must 
resist all the fluctuating wind forces to which it will 
be subjected; in the problem of finding adequate 
fresh water to supply the mounting needs of town 
populations; in the provision of artificial light 
and heat to compensate for cold weather and for the 
loss of natural daylight resulting from smoke and 
fog. The exhibition shows, too, what is being 
done to make our houses more comfortable and 
more economical to run; and it illustrates an 
experimental generator for converting wind into 
electrical power on a large scale. The exhibition 
will remain open until June 25th. 











Distribution of Industry Bill 


Last week the Distribution of Industry 
Bill was introduced in the House of Commons 
by Mr. Harold Wilson, President of the Board 
of Trade. Its purpose is to provide further 
facilities for meeting the requirements of indus- 
trial undertakings in development areas by 
extending the Government’s powers to acquire 
land and carry out works, and to provite 
further finarcial assistance to encourage the 
establishment of such undertakings in those 
areas. 

Clause 1 of the Bill extends the powers of the 
Board of Trade under the Distribution of 
Industry Act, 1945, to acquire land for indus- 
trial premises. This clause also enables the 
Board to acquire existing industrial premises 
which need no—or no substantial—alteration, 
although such premises can only be acquired 
compulsorily where the Board is not satisfied 
that they are in substantial use for indus- 
trial purposes. Furthermore, the clause en- 
ables the Board of Trade to secure by agree- 
ment the granting of easements in favour of 
land in development areas. 

Another provision of the Bill enables 
the Board of Trade, with the consent of the 
Treasury, to make grants in exceptional 
circumstances in respect of expenditure or 
loss arising in connection with the establish- 
ment of industrial undertakings in development 
areas, including the transfer of existing under- 
takings to those areas, and also to make grants 
or loans to housing associations for furthering 
the provision of dwellings in the development 
areas. Clause 4 of the Bill extends the applica- 
tion of the Employment and Training Act, 
1948, enabling the Minister of Labour to make 
payments towards the cost of transferring key 
workers already in the employment of the firm 
concerned, to undertakings or branches newly 
established in the development areas. 

It is not possible to form any estimate of the 
total expenditure which may be incurred under 
the Bill or of the receipts which may accrue to 
the Exchequer. For the financial year 1950-51, 
however, it appears unlikely that the expendi- 
ture will exceed £100,000. 


Manufacturers and the Budget 


The National Union of Manufacturers 
has submitted to the Chancellor of the 
Exchequer some suggestions which it is hoped 
may be considered in framing the forthcoming 
Budget proposals. A memorandum embodying 
these suggestions urges that “‘ heroic ” measures 
should be taken to reduce Government expendi- 
ture, that purchase tax should be reduced to a 
flat rate of 334 per cent, and that consideration 
should be given to the effect of death duties 
on medium and smaller firms and family 
businesses. 

On the subject of general taxation, the 
National Union emphasises once more that the 
volume of Government expenditure, now 
absorbing something like 40 per cent of the 
national income, is imposing a crippling burden 
of taxation on British industry. Ifthe country’s 
economy is to recover, the memorandum 
observes, industry must produce more and sell 
the increased production at competitive prices. 
If, however, exorbitant taxation continues to 
destroy incentive and hinder the replacement of 
plant and machinery, the competitive power of 
British industry must inevitably be under- 
mined. 

The National Union of Manufacturers thinks 
that a fresh approach to the question of national 
expenditure is necessary “ to decide what would 
be a reasonable proportion of the national 
income for the State to spend and then to 
ration expenditure accordingly.” At the least, 
the memorandum observes, a complete overhaul 
of Government expenditure should no longer 
be delayed. That is a task, it is added, which 
should be entrusted to an independent body 
appointed specially for the purpose of stopping 
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or curtailing every item of expenditure which 
is not absolutely vital to the nation’s recovery. 


The T.U.C. and London Passenger Fares 


At the monthly meeting of the General 
Council of the Trades Union Congress on 
Wednesday of last week, consideration was 
given to a report on the new passenger charges 
‘scheme for the London area which has been 
submitted to the Transport Tribunal by the 
British Transport Commission. The scheme 
has been under examination by the T.U.C. 
transport consultative committee. The T.U.C. 
General Council recognised that, in the interests 
of rationalisation and integration, serious 
anomalies within the London “ fare structure ” 
should be eliminated, and that the British 
Transport Commission had to balance its 
revenue. An official statement following last 
week’s meeting announced, however, that, in 
view of “the wider implications,” the General 
Council had decided to lodge an objection to 
the scheme with the Transport Tribunal, on 
the grounds that the disadvantages of imple- 
menting the proposals seemed likely in present 
circumstances to outweigh the advaatages. 


Building Materials and the Export Drive 

Within the last few days the Ministry 
of Works has issued some figures which show 
the rapid expansion of British exports of 
building materials. Immediately after the 
war, of course, the world demand for all build- 
ing materials was particularly heavy, and there 
were many pre-war suppliers who were unable 
to export on a substantial scale. Last year, 
however, when world markets were again 
competitive, the twelve largest British exporting 
industries of building materials and fittings sold 
overseas more than six times their figure for 
1938, and more than double the 1946 total. 

The industries concerned are those producing 
cement, glass, sanitary ware, asbestos cement 
sheets and slates, glazed tiles, metal doors and 
window frames, electric meters, baths and other 
sanitary cast iron goods, locks, electric cookers, 
stoves and grates, and roofing felt. The 
Ministry of Works—which is the production 
authority for these industries—says that the 
value of their exports last year amounted to 
£28,879,473, compared with £13,038,882 in 
1946 and £4,664,247 in 1938. It is admitted 
that the figures reflect to some extent the 
general increase in world prices, but the Ministry 
claims that they also represent a large increase 
in the volume of overseas business secured. 


Tees-side Industry 

The Tees-side Group of the Institute 
of Industrial Administration held its first 
meeting in Middlesbrough on March 2Ist. An 
address was given by Mr. T. H. Summerson, 
Vice-Chairman of the British Steel Founders’ 
Association and President of the Tees-side 
Chamber of Commerce. In the course of it, 
Mr. Summerson suggested that we were still 
suffering from the poor quality of some indus- 
trial administration of the last century and a 
half, for, he asserted, good industrial adminis- 
tration had a very wide interpretation and 
spread itself over the widest field. 

Our forefathers, or many of them, Mr. 
Summerson continued, believed in the profit 
motive taken to the uttermost, “‘ the weakest 
to the wall and the devil take the hindmost ! ” 
To-day, we still believed in the profit motive, 
but in a more balanced and less extreme 
manner. There was, Mr. Summerson asserted, 
a long way to go yet, but British industry was 
probably in better heart than it had enjoyed 
before, and felt that, given peace, avoidance 
of world trade fluctuations and of governmental 
follies outside its control, it could work its own 
passage to the haven where it would be. 
Irdustry recognised that ownership of itself 
gave no preceptive right of mal-administration, 
and although only a minority would seek to 
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wipe out individual initiative and responsi) ility 
in favour of universal centralisation, the way 
in which industry was conducted was a matter 
in which everyone had an interest. 

Dealing with the future of Tees-side, Mr, 
Summerson said that one of the principal 
disadvantages was the “unbalance” of jtg 
industry. He admitted that much had been 
done to improve the balance, and at present 
it would probably not be possible to do inuch 
more. But he thought it reasonable to regard 
the present as a period of abnormal demand, 
and that a future period of boom mighi not 
possess to-day’s pressure. If that was correct, 
Mr. Summerson observed, industrialists in 
year or two’s time might be able to assess what 
really was the “norm” or average peak 
demand for their products. When they had 
done that, why should not Tees-side indus. 
trialists begia themselves to take a hand in 
the better future of their district by branching 
out into light industry and investing any 
surplus funds they might possess, not in 
Trustee securities, but in local comparies 
manufacturing consumer goods? There had 
been a tendency in the past for the cobblers 
to stick to their iasts ; iron and steel firms made 
or fabricated only iron and steel, shipbuilders 
built ships and nothing else, and heavy engi- 
neers never dreamed of deviating from the road 
labelled “ heavy engineering,” with the result 
that when times were bad they just “ took it ” 
aad Tees-side was unemployed. The suggestion, 
Mr. Summerson concluded, might be scouted, 
but, he claimed, it was not without features in 
its favour. 


Education and Training in the Steel 
Industry 
Last October, a conference on training 
in the steel industry was held at Ashorne Hill, 
Leamington Spa. It was the second of its 
kind to be arranged by the Recruitment and 
Training Committee of the British Iron and 
Steel Federation, and the Federation has now 
published a full report of the proceedings. The 
principal sessions of the conference dealt with 
Training the Junior Operative, Training the 
Foreman, and Training the Clerk. Fifty iron 
and steel companies were represented at the 
conference, and each session was followed by 
group discussion. The technique adopted at the 
conference for the presentation of the subjects 
considered was unusual. The material on 
“Training the Junior Operative” was sub- 
mitted as a symposium with rehearsed interrup- 
tions; that on “ Training the Foreman ”’ took 
the form of a dramatised committee discussion, 
and “‘ Training the Clerk” was presented as a 
duologue. The printed record of the proceed- 
ings, therefore, makes particularly interesting 
reading. 

The price of the report is 2s. 6d. It may be 
obtained from the British Iron and Steel 
Federation, Steel House, Tothill Street, London, 
8.W.1. 


Zinc and Lead 


The Ministry of Supply has announced 
an increase of £2 a ton in the price of zinc, as 
from March 28th. The price of good ordinary 
brand zine is now therefore £89 10s. a ton 
delivered, and the prices of other grades have 
been varied accordingly. Zinc oxide prices have 
been increased by £1 15s. a ton and are now as 
follows: red seal, £85 15s. ; green seal, £87 5s., 
and white seal, £88 5s. 

The Ministry also announces that, in view of 
the larger supplies now available, the lead 
allocation system has been suspended. From 
to-morrow, April Ist, lead users will be able to 
obtain metal for consumption without any limit 
upon the amount in a given period. They will, 
however, still need licences to acquire lead, and 
are asked to continue the use of as much scrap 
lead as possible in order to conserve imported 
metal. 
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French Engineering News 


(From our French Correspondent) 


‘The second stage in the work at the Dourges 
thermal generating station, which is one of 
three of the Henin-Lietard group, was the con- 
struction of four boilers and two 25,000kW 
turbo-alternators. Tests on this plant are to be 
carried out at the end of this month. By the 
end of this year it is hoped that Dourges will 
produce 1800MWh daily, of which 400MWh will 
be used for mining needs and the remainder, 
1400MWh, will be available to Electricité de 
France. 

% * * 

The Sté. R. L, d’ Equipment Thermique de la 
Sidérurgie has increased its capital from 
93,900,000 francs to 103,250,000 francs. The 
company’s main object is to study all questions 
and problems connected with the modernisation 
of plant used to produce power from surplus 
fuel in steel works, and to provide necessary 
exchanges of information between factories. It 
was formed in 1947 by the association of seven- 
teen of the more important steel firms in France. 

+ + + 


Credits allocated to Electricité de France will 
scarcely permit work now in progress to be 
carried Out at @ normal rate, and in the opinion 
of Monsieur Giguet, Director of Equipment, 
difficulties will appear very clearly after 1952. 
He points out that the marginal production 
price of power remains higher than the average 
sale price. He stated, however, that as from 
1954 Electricité de France would be in @ position 
to pay interest on loans contracted for new 
equipment. 

The new thermal plant constructed at Comines 
is now in service. Comines II is the first 
thermal plant to be equipped with French 
material. Electricity is generated at 15kV, 
whereas other plants in the region generate at 
45kV, 16kV or even 10kV. 

A Swiss banking group has consented to a 
loan of about 12 million Swiss francs to Elec- 
tricité de France for the equipment of the new 
thermal plant at Nantes. Production of this 
plant would assure to Switzerland part of the 
current to which she is entitled according to the 
terms of present commercial agreements. 

* * * 


The purchase of twenty cranes for the port 
of Havre is causing some concern in French 
industrial circles. Foreign constructors were 
invited to submit tenders for the cranes, and 
a German model which was cheaper than the 
French, but also Jess modern in conception, 
was accepted by the port authorities. Opposi- 
tion was then expressed by the Ministry of 
Public Works and the industry, and the latter 
reduced French prices between 20 and 22 per 
cent, to bring the cost to 400 million francs. 
The Foreign Ministry now refuses to recognise 
the validity of the new offer, claiming that the 
French market should be opened to Germany. 
Germany should not lose this order, the 
Ministry states, for which German factories will 
work ata loss, since a similar order is to be 
placed by the Germans with French textile 
factories, which will work at a profit. French 
constructors are unwilling to accept this point 
of view. 

* * * 

The inaugural train recently passed along the 
first electrified 150km of the Paris—Lyon line, 
between Laroche and Dijon. The journey took 
1h 32min. By the end of this year the Paris— 
Dijon line will be completely electrified and the 
last section, Dijon—Lyon, will be completed 
in 1953 if credits allow. Locomotives used are 
of the ““2D2” type, and have four driving 
axles and two bearing bogies; their design is 
based on the locomotives used on the Paris- 
Bordeaux line, but the speed has been increased 
to reach 130km an hour hauling an 850-ton 
train. Trains other than expresses will be drawn 
by the new B,—B, locomotives, whose maxi- 
mum speed will be 115km an hour. All loco- 
motives will be powered by 1-5kV direct current 
from fifty-two substations fed by a three-phase, 
60kV cable taking power from three central 
stations at Paris, Dijon and Lyon. When 
the line is completely electrified it will use 
400 million kWh annually. 
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Notes and Memoranda 


Rail and Road 


Motor Company’s Prorit SHaRinc.—Vauxhall 
Motors, Ltd., has announced that 11,458 workers 
have recently shared £91,991 under its profit- 
sharing scheme. Since the scheme started in 1935 
over £1,000,000 has been paid out. This year’s 
distribution is about 40 per cent higher than last 
year, the average received per worker being 
£8 Os. 7d. 


INTERNATIONAL ASSOCIATION OF RoaD Con- 
GRESSES.—The Permanent International Associa- 
tion of Road Congresses has accepted an invitation 
from the Portuguese Government to hold the next 
congress in Lisbon during 1951. The British 
organising committee has announced with regret 
the resignation of Mr. W. Rees Jeffreys from the 
office of chairman, in which he has served for 
twenty-five years. He is succeeded in the chair by 
Major H. E. Aldington, M.I.C.E. Mr. E. B. Hugh 
Jones, M.I.C.E., has been elected vice-chairman, 
and Sir Cyril Birtchnell, vice-president, of the 
British Organising Committee. The Association is 
anxious to recruit new members, and any com- 
munications on the matter will be welcomed by 
the Joint Honorary Secretary, Room 2105, Berkeley 
Square House, London, W.1. 


Miscellanea 

Tue Late Mr. H. G. RepFERN.—We record with 
regret the death of Mr. H. G. Redfern, which 
occurred at Oldham on March 17th. He was 
superintendent of the Chadderton and Greenhill 
generating stations, Oldham, in the N.W. Division 
of the British Electricity Authority, having joined 
the Oldham electricity undertaking in 1913. 


New Avtomatic ‘“ Vorce.”—The General Post 
Office is experimenting with a “‘ changed number ” 
announcing machine which will advise telephone 
callers that the number they were dialling has been 
changed and ask them to refer to their directory 
for the new number. The first trial of the new 
machine began at Edinburgh on March 25th, when 
a large number of telephone subscribers were 
transferred from the Central non-director exchange 
to a new director exchange. If the trial at Edin- 
burgh is considered successful, the Post Office will 
consider adopting the scheme as a standard arrange- 
ment in all large automatic exchange conversion 
cases. 

B.B.C. TELEVISION PLANS FOR SCOTLAND.—We 
learn that the B.B.C. plans to build a high-power 
television station at Kirk o’Shotts, neart Harthill, 
where a site has been chosen and tested. In 
addition, later on it is intended to build a lower- 
power television station in Aberdeenshire. High- 
power transmitting equipment has already been 
ordered for the Kirk o’Shotts station which will 
serve Central Scotland. It is hoped that the 
Kirk o’Shotts station will be ready for service about 
the end of 1951, but progress will depend very 
largely on weather conditions during the construc- 
tional period and upon the delivery by manufac- 
turers of the necessary plant. 


GENERATING PLant ExtTEensions.—The British 
Electricity Authority has received the consent of 
the Minister of Fuel and Power to the establish- 
ment of one new power station and the extension 
of an existing station. The new station will be 
at Crimpsall, Doncaster, and the first section covered 
by the consent will comprise two turbo-alternator 
sets, each of 30MW and four boilers each of an 
evaporative capacity of 180,000 lb per hour. When 
fully built, the station will have an installed 
capacity of 120MW. The extension, consisting of 
one turbo-alternator of 60MW and one boiler with 
an evaporative capacity of 540,000 lb per hour, 
will be carried out at Portobello Generating Station, 
Edinburgh. It will raise the installed capacity of 
this station to 192-5MW. 


CaBLE-LayING ACROSS THE RIVER TaMAR.— 
The South Western Electricity Board has had in 
hand for several months a scheme for strengthening 
their supply system in South East Cornwall, and 
the final stage in this scheme was reached recently 
when 33kV cables were laid across the River Tamar 
at Plymouth. This operation virtually completed 
the construction of a new line between Plymouth 
and Callington, which will in the early autumn be 
carrying supplies to reinforce the present over- 
loaded 33kV ring serving South East Cornwall. 
This scheme is, of course, only part of the con- 
siderable programme of extensions which the South 
Western Board plan to carry out in the next few 
years, to strengthen and unify their primary 
network. The contractors responsible for the 
construction of the new line and the laying of the 
under-water cables are Enfield Cables, Ltd. Empty 


oil drums were used to buoy the cables as they were 
floated across the river, and these drums were 
subsequently set free by a special quick-release 
device, allowing the cables to sink to the river-bed. 
Two 33kV cables were laid about 10 yards apart 
so that one could be used as a standby to the other 
in case of , and a pilot cable was also laid 
between the two main cables. 

Borer Expiosion.—The Ministry of Transport 
have issued its report of preliminary inquiry on a 
boiler explosion on board 8.8. ‘‘ Inchcolm,” while 
on passage on November 12th, 1949. The boiler 
was of the vertical type and the report states that 
the explosion was caused by water shortage and 
consequent overheating, and the sudden rise in 
pressure due to water being pumped in. Examina- 
tion showed that the bottom of the gauge was 
packed with mud so that the reading did not indi- 
cate the true water level. Tests carried out on 
board were not those which would have remedied 
or disclosed the choking of the bottom of the 
glass and the case indicated that men in charge of 
boilers should know how to prove that water 
gauges are functioning properly. 

PackaGInG GLossAry.—The technical terms used 
by container makers, kers and all connected 
with packaging, have for a long time given rise to 
confusion ; even the words “‘ packing” and “ pack- 
aging” are used in widely different senses. Many 
readers may find it difficult to give the meanings of 
such trade terms as bilge, fent, henequen, mat, 
randing, skirt, split, spyndle, strike, upsetting, 
wale or Worcester pot. A British Standards Insti- 
tution Committee has therefore undertaken the task 
of compiling a glossary of packaging terms which 
will, it is hoped, provide the means towards easier 
understanding and be of assistance to newcomers 
as well as old stagers in packaging. Any other 
organisation which is considering the question of 
nomenclature in relation to packaging is invited to 
collaborate with the B.S.I. in its work, so that the 
glossary will become one that can be accepted by all 
sections of industry. 

“OPERATIONAL RESEARCH QUARTERLY.”—The 
Operational Research Club is to issue a quarterly 
bulletin, the first number of which will appear this 
month. Its field will be the application of the 
scientific method to human behaviour, both by 
itself and in relation to the use of materials and 
equipment. The Quarterly will be a small, concen- 
trated publication, but each issue will contain 
an important review by a leading authority in 
one of the various branches of operational research. 
The first of these articles has been contributed by 
Professor P. M. S. Blackett, F.R.S., who was 
responsible for extensive developments of the 
subject during the war. The Quarterly will also 
contain informative abstracts specially prepared 
to bring out methods and results in papers drawn 
from a wide selection of countries, industries and 
fields of study. The annual subscription rate is 10s. 
The address of the Operational Research Club is 
25, Buckingham Gate, London, 8.W.1. 


THE PROPERTIES OF ALUMINIUM AND ITS ALLOYS. 
—Information Bulletin No. 2 has just been issued 
by the Aluminium Development Association, under 
this title. The booklet is a revision of a previous 
publication and presents information concerning 
wrought and cast alloys in compact form. The 
new British Standard General Engineering series 
numbers and nomenclature are explained and these 
are used in all the tables. In Appendix II the 
corresponding B.S./S.T.A. 7 and D.T.D. numbers 
are given. A series of tables gives specific gravities 
and other related information regarding physical 
properties, also details of composition, strength 
and hardness values for castings, sheet, tubes, 
forgings and rivet wire. Typical stress-strain 
curves are illustrated. Table VI is a guide to the 
selection of casting alloys, characteristics and pro- 
perties are graded with respect to suitability for a 
particular purpose. Table XV deals with wrought 
material in a similar manner. There are some notes 
on design characteristics touching upon strength, 
fatigue and temperature effect and also upon 
working methods and durability. Appendix I 
includes some useful tables giving the weight of the 
material in various forms. 





Contracts 


VickErs-ARMSTRONGS, Ltd., has received an 
order to build four tankers, each of 18,000 tons 
deadweight, for Stavros S. Niarchos. The new 
vessels, which will be built at Walker-on-Tyne. 
will have a length of 528ft and a speed of 144 knots. 
The propelling machinery will consist of a double- 
reduction gear turbine. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., April 3rd.—Suerriz~tp Brancu: Royal Victoria 
Station Hotel, Sheffield, “‘Some Notes on Belt Con- 

{ veyor Systems on Heavy Industrial Plant,” A. R. 
Creswick, 7.30 .m. N.E. Lonpon Branca : 
Mawney’s Arms, Mawney’s Road, Romford, Essex, 
* Electric Welding,” H. E. J. Butler, 8 p.m. 

Tues., April 4th-—N.W. Lonpon Brancu: St. Hilda’s 
Hall, Northolt Road, South Harrow, ** Applications of 
Induction Motors,” F. T. Bartho, 7.45 p.m.——W. 
Lonpon Branc#: Town Hall, Hammersmith, *‘ How 
London’s Tube Railways are Built,” 7.30 p.m. 

British Institution of Radio Engineers 

Wed., April 5th.—-MERSEYSIDE SECTION: Accountants’ 
Hall, Derby Square, Liverpool, Paper by I. N. Vaughan 
Jones, 7 p.m. 

Thurs., April 6th.—ScotTtisu Section: Institution of 
Engineers and Shipbuilders, Glasgow, “ Electrical 
Measurements,” F. M. Bruce, 6.45 p.m. 

Iluminating Engineering Society 

To-day, March 3\st——HuppersFietp Group: Elec- 
tricity Showrooms, Market Street, Huddersfield, ‘‘ The 
Latest in Electric Lamps,” H. L. Privett, 7.15 p.m. 

Tues., April 4th—LivERPOOL CENTRE: Electricity 
Board’s Showrooms, Whitechapel, Liverpool, 

* Light and Crime Detection,” C. Campbell, 6 p.m. 

Wed., April 5th—NEwcasTLE CENTRE: Minor Durant 
Hall, Oxford Street, Newcastle-on-Tyne, Annual 
General Meeting, 6.15 p.m. 

Tues., April 1lth.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “‘ Aerodrome Lighting,” E. 8. Calvert, 


6 p.m. 
Incorporated Plant Engineers 

Tues., April 4th—S. Wates Brancu: Grand- Hotel, 
Westgate Street, Cardiff, Annual General Meeting, 
7.30 p.m. 

Institute of British Foundrymen 

Sat., April let-—E. Mtptanps Brancu: School of Arts 
and Crafts, Green Lane, Derby, Annual Meeting, 
6 p.m. LANCASHIRE Brancu: Engineers’ Club, 
Albert Square, Manchester, Annual General Meeting, 
“Cupola Charge Materials,” 3 p.m. 

Mon., April 3rd.—SHEFFIELD Brancu: Royal Victoria 
Station Hotel, Sheftield, ‘“‘ Experiences with Ethyl 
Silicate in the Foundry,” D. F. B. Tedds, 7.30 p.m. 

Wed., April 5th-—BiIRMINGHAM STUDENTS’ SECTION : 
Central Tech. Coll., Birmingham, Annual General 
Meeting, “‘ Brains Trust,” 7.15 p.m. 


Institute of Industrial Supervisors 

Tues., April 4th—Dupiey anv Duastrict Section : 
Tech. Coll., Dudley, Film, ‘“‘ Wheels Behind the 
Wheels,” 7.30 p.m. 

Wed., April 5th.—BirnMINGHAM Seorion: Central Tech. 
Coll., Birmingham, “‘ Industrial Incentives,” R. N. 
Marland, 7.30 p.m. 

Thurs., April 6th—Lxrreps Section: Great Northern 
Hotel, Leeds, Industrial Film Show, 7.30 p.m. 

Institute of Marine Engineers 

Tues., April 11th—85, Minories, E.C.3, ‘ Further 
Developments in the Burning of Boiler Fuel in Diesel 
Engines,” John Lamb, 5.30 p.m. 

Institute of Metals 

Thurs., April 6th.—Lonvon Loca Section: 4, Gros- 
venor Gardens, 8.W.1, Discussion on “‘ Creep,” 
Opening Speaker N. P. Allen 7 p.m. 


Institute of Road Transport Engineers 

Mon., April 3rd.—Scorrish CENTRE: Institution of 
Engineers and Shipbuilders, Glasgow, ‘ Minimising 
the Fear of Fire in Transport,” J. Atack, 7.30 p.m. 

Institution of Civil Engineers 

To-day, March 31st.—YoRKSHIRE AssociaTION: Great 
Northern Station Hotel, Leeds, “‘ Driving and Lining 
the Clunie Tunnel on the Tummel-Garry Hydro- 
Electric Scheme,” C. F. Grundy; ‘The Mullardoch- 
Fasnakyle-Affric Tunnels,” E. C. Dillon, yes. 

Tues., April 4th.—Great George Street, 8.W.1, “ New 
Steelworks, Port Talbot: Construction of Works,” 
D. Lumbard and A. A. Wright, 5.30 p.m. 

Institution of Electrical Engineers 

Mon., April 3rd.—Epvucation Discussion CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, Dis- 
cussion on “The Place of the Model in Teaching,” 
opened by D. G. Sandeman, 5.30 p.m. 

Tues., April 4th—MeasurREMENTS Section: Savoy 
Place, Victoria Embankment, W.C.2, “ Dielectric 
Admittances in Transformers,” A. H. M. Arnold, 
5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., April 4th—39, Elmbank Crescent, Glasgow, 
Annual General Meeting, “‘ Fairfree—Fishing Vessel 
and Floating Factory,” W. Lochridge, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

To-day, March 3lst.—MaNCHESTER AND DiIsTRICT 
Branco: Town Hall Extension, Manchester, “Mine 
Ventilation,” followed by a visit to a coal mine, 
6.30 p.m. 

Wed., April 5th—F. Miptanps Brancu: College of 
Technology, The Newarke, Leicester, “ Axial Flow 
Fans,” R. H. Holbeche, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, March 3lst.—Storey’s Gate, St. James’s Park, 
S.W.1, “Gas Cooling and Humidification : Design of 
Packed Towers from Small-Scale Tests,” W. F. Carey 
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and G. J. Williamson ; “‘ A Contribution to the Theory 
of Natural Draught Cooling Towers,” B. Wood and 
P. Betts, 5.30 p.m. 

Tues., April .-—AUTOMOBILE Division:  Storey’s 
Gate, 5t. James’s Park, S.W.1, “An Application of 
Petrol Injection to Automobile Engines,” R. Barring- 
ton, 5.30 p.m.——Coventry A.D. Centre: Geisha 
Cafe, Hertford Street, Coventry, ‘‘ What is Implied 
by Specification Plating,” B. B. Winter, 7 p.m. 

Institution of Naval Architects 

To-day, March 31st.—Spring meeting on board the 
“ Wellington,” Headquarters Ship of the Honourable 
Company of Master Mariners, Temple Stairs, Victoria 
Embankment, W.C.2. 

Junior Institution of Engineers 

To-day, March 3l\st.—39, Victoria Street, 8.W.1, 
“ Opencast Coal Mining,” 8. W. Pardoe, 6.30 p.m. 

Wed., April 5th—Miptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, “ Modern Developments in Gravity and Pressure 
Die Casting mainly in Light Alloys,” H. E. Robinson, 


7 p.m. 
Royal Aeronautical Society 

Tues., April 4th—Bertrast Brancu: College of Tech- 

nology, Belfast, Annual General Meeting, 7 p.m, 
Society of Engineers 

Mon., April 3rd.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘‘ Some Aspects of Gas Supply,” E. C. 
Lejeune, 5.30 p.m. 





Launches and Trial Trips 


Bo tz, cargo liner ; built by Hall, Russell and Co., 
Ltd., for A/S. Ganger Rolf, Oslo; length 235ft, 
breadth 38ft, depth 25ft 3in, deadweight 1560 tons ; 
British Polar oil engine, eight cylinders; 1310 
b.h.p. Trials, January 17th. 

PortsMouTH, motor collier; built by John 
Crown and Sons, Ltd., for Stephenson Clarke, Ltd. ; 
length 253ft 6in, breadth 38ft 3}in, depth 18ft 8in, 
deadweight 2500 tons; Sulzer oil engine, eight 
cylinders. Launched, February 17th. 

Barok, cargo liner; built by Hall, Russell and 
Co., Ltd., for A/S. Jelelinjen, Oslo; length 235ft, 
breadth 38ft, depth 25ft 3in, deadweight 1500 
tons; British Polar oil engine, eight cylinders, 
1310 b.h.p. Launched, January 19th. 

CINGALESE PRINCE, cargo liner ; built by Vickers- 
Armstrongs, Ltd., Walker, for the Prince Line, 
Ltd.; length 440ft, breadth 63ft, depth 4Ift, 
deadweight 10,500 tons; Vickers-Doxford oil 
engine, six cylinders, 6600 b.h.p., 15 knots. 
Launched, February 16th. 


KURDISTAN, motor tanker; built by Harland 
and Wolff, Ltd., for Common Brothers, Ltd. ; 
length 460ft, breadth 59ft, depth 34ft 10in, dead- 
weight 12,000 tons ; Harland-Burmeister and Wain 
oil engine, six cylinders, 740mm diameter by 1500mm 
stroke. Trials, February 24th. 

ATHELMONARCH, motor tanker; built by R. & 
W. Hawthorn, Leslie and Co., Ltd., for the Athel 
Line, Ltd.; length 542ft, breadth 67ft, depth 
36ft, deadweight 15,300 tons; Hawthorn-Doxford 
oil engine, four cylinders, 670mm diameter by 
2320mm combined stroke, 4450 b.h.p. Launched, 
January 17th. 

British COMMANDER, motor tanker; built by 
Harland and Wolff, Ltd., for the British Tanker 
Company, Ltd.; length 463ft, breadth 61ft 6in, 
depth 34ft, deadweight 12,300 tons; Harland- 
Burmeister and Wain oil engine, six cylinders, 
740mm diameter by 1500mm stroke. Trials, 
February 23rd. 

ATHELKING, motor tanker; built by R. & W. 
Hawthorn, Leslie and Company, Ltd., for the 
Athel Line, Ltd.; length 542ft, breadth 67ft, 
depth 36ft, deadweight 15,300 tons; Hawthorn- 
Doxford oil engine, four cylinders, 670mm dia- 
meter by 2320mm combined stroke, 4450 b.h.p. 
Trials, January 11th. 

Gyrotoma, motor tanker; built by Joseph L. 
Thompson and Sons, Ltd., for the Anglo-Saxon 
Petroleum Company, Ltd.; length 405ft 10in, 
breadth 62ft 6in, depth 21ft 6in, deadweight 8000 
tons; triple expansion engines, taking steam from 
two Babcock and Wilcox water-tube boilers. 
Launched, February 6th. 

Punxa Mepanos, fleet oil tanker; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
the Argentine Navy; length 470ft, breadth 62ft, 
depth 35ft, deadweight 8250 tons; two sets of 
double-reduction geared turbines taking high 
pressure superheated steam from two Babcock and 
Wilcox boilers. Launched, February 20th. 

CHINDWARA, cargo liner ; built by Swan, Hunter 
and Wigham Richardson, Ltd., for the British 
India Steam Navigation Company, Ltd.; length 
455ft, breadth 62ft 6in, deadweight 9600 tons ; 
Swan Hunter-Doxford oil engine, six cylinders, 
670mm diameter by 2320mm combined stroke, 
6800 b.h.p., 164 knots. Trials, January 26th. 

VestFoLp, motor tanker; built by Swan, 
Hunter and Wigham Richardson, Ltd., for Hval- 
fangeraktieselskapet, Vestfold, Norway; length 
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465ft, breadth 63ft 6in, depth 36ft 3in, deadweight 


13,570 tons; Wallsend-Doxford oil engine, fou, 
cylinders, 670mm diameter by 2320mm combined 
stroke, 3750 b.h.p., 12} knots. Trials, January 10th, 


Prospector, bulk ore carrier; built by R. & 
W. Hawthorn, Leslie and Co., Ltd., for the San 
Ore Steamship Company, Inc., Panama City; 
length 447ft, breadth 60ft, depth 29ft 6in, dead. 
weight 7500 tons; Hawthorn-Doxford oil cnugine, 
five cylinders, 560mm diameter by 1680mm com. 
bined stroke, 3400 b.h.p. Launched, February 
17th. 

British FREEDOM, motor tanker ; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the 
British Tanker Company, Ltd.; length 547ft, 
breadth 69ft 6in, depth 37ft 6in., deadweight 
16,170 tons; Swan Hunter-Doxford oil cigine, 
six cylinders, 670mm diameter by 2320mm com. 
bined stroke, 6400 b.h.p., 13} knots. ‘rials, 
February 15th. 


JASON, passenger and cargo liner; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
the China Mutual Steam Navigation Company, 
Ltd.; length 485ft, breadth 69ft, depth 38ft 6in., 
deadweight 11,320 tons ; one set of double-reduction 
geared turbines using high-pressure superheated 
steam from two Forster Wheeler boilers, 14,0 
s.h.p., 18 knots. Trials, January 26th. 





Personal and Business 


GeLatTIN Propucts, Ltd., 216-218, Bath Road, 
Slough, Bucks., has changed its name to Rk. P. 
Scherer, Ltd. 

Mr. R. A. Rippes has been elected president, 
and Mr. J. F. B. Vidal a vice-president, of the 
Institution of Locomotive Engineers. 

CLARKSON (ENGINEERS), Ltd., has opened new 
offices and showrooms at 110, Hammersmith Road, 
London, W.6 (telephone, Riverside 6645). 

ABELSON AND Co. (ENGINEERS), Ltd., announces 
that its Manchester branch has been moved to 
100, Oxford Road, Manchester, 13 (telephone, 
Ardwick 1328). 

THe Norra or Scorsnanp Hypro-Evectrau 
Boarp, 16, Rothesay Terrace, Edinburgh, announces 
that its telephone number has been changed to 
Edinburgh Central 1361. 

AcHEson CoLLorps, Ltd., announces that its 
address is now 18-19, Pall Mall, London, 8.W.1 
(telephone, Whitehall 2034; telegraphic address, 
* Oildag, Piccy, London ”’). 

Mr. Frank Parr, who is on the executive staff 
of the British Iron and Steel Federation, is joining 
the Whitehead Iron and Steel Company, Ltd., and 
its associates as a special director. 

Tue Quast-Arc Company, Ltd., Bilston, Stafts., 
announces that it is now handling all sales and 
service in the United Kingdom of Unionmelt 
Automatic arc welding equipment. 

Tue TELEGRAPH CONSTRUCTION AND MAINTEN- 
ANCE Company, Ltd., and its associated companies 
22, Old Broad Street, London, E.C.2, announce 
that their telephone number has been changed to 
London Wall 714. 

Quatcast, Ltd., states that it has acquired the 
business of Cuffins Jig Tool and Fixture Makers, 
Ltd., Gwendolen Road, Leicester. It will operate 
the business from that address under the title of 
Qualcast (Cuffins), Ltd. 

Tae British BrRoapcastiInG CORPORATION 
announces the appointment of Mr. A. P. Monson as 
superintendent engineer (recording) in succession 
so Mr. M. J. L. Pulling, who has become senior 
superintendent engineer (television). 

Mr. Cyrit C. Massry has been appointed sales 
manager in the sheet department of the Steel Com- 
pany of Wales, Ltd., and will take up his duties 
on May Ist. Mr. A. J. Jenkins will continue to 
act as sales manager for heavy steel and other 
products. 

Tue D.P. Barrery Company, Ltd., Bakewell, 
Derbyshire, announces the appointment of Mr. 
R. M. Robson as chief engineer in succession to 
Mr. H. G. Brown. Mr. Brown will continue 
to act in an advisory capacity. 

Mr. A. L. Fievprine, M.I1.C.E., M.1.E.E., A.M.L. 
Mech.E., advisory and inspecting engineer for the 
New South Wales Government, has been appointed, 
in addition, official representative in London for 
the Snowy Mountains Hydro-Electric Authority 
of the Australian Commonwealth Government. 

British INSULATED CALLENDER’S CaBuzs, Ltd., 
announces that Mr. W. H. McFadzean, deputy 
chairman, has been appointed chief executive of 
the company and that Dr. L. G. Brazier, M.I.E.E. 
(director of research) and Mr. H. J. Stone, M.I.E.§., 
have been elected directors. The company also 
states that the telephone number of its Edinburgh 
branch has been changed to Central 6876. 
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Institution of Naval Architects Dinner 


Over 700 members and their friends attended 
the annual dinner of the Institution of Naval 
Architects held on Wednesday, March 29th, 
and presided over by the President, Admiral 
of the Fleet Viscount Cunningham, supported 
by a number of distinguished guests, including 
their Excellencies the Ambassadors of Denmark 
and Norway and the representatives of several 


‘Institutions. The Danish Ambassador, in 


proposing the toast of “The Institution of 
Naval Architects,” recalled the visit made to 
Denmark last year, stressed the tradition of 
friendly co-operation and mentioned the ship- 
owners’ attitude to the Tonnage Measurement 
Laws. In his response, the President asked for 
the speedy application of the results of research 
and firmly discouraged the idea that any 
Government could cure shipping ills. His 
main theme was the concern felt over the 
hampering effect upon progress of the Tonnage 
Measurement Laws for machinery spaces and he 
hoped that the experienced committee investi- 
gating the question would be able to indicate 
the best method of removing objectionable 
features and anomalies so that new. ships would 
not be penalised. The toast of “‘ The Guests ” 
was given by Sir Amos Ayre, who commented 
on the close interchange of technical knowledge 
with other countries and instanced papers 
contributed from France and Sweden. The 
signs of growing international competition 
were meotioned, and Sir Amos expressed the 
hope that artificial conditions would not be 
created by the use of subsidies and other 
hidden means of protection. In his reply, 
Sir William Currie, the Prime Warden, a 
some brief historical references and stated that 
naval architecture National Certificates were 
signed by the Worshipful Company of Ship- 
wrights, and assessed by a Liveryman of the 
Company, so that the connection was not only 
one of lip service. 


Researches into the Uses of Coal 


THe full text of Sir Charles Ellis’s presi- 
dential address to the British Coal Utilisation 
Research Association is contained in that 
body’s ‘‘ Quarterly Gazette,” published this 
week. The address outlines the results of some 
researches which have been carried out recently 
including a method of dividing coal into minute 
particles, a method of burning bituminous coal 
so that it does not produce smoke, and the 
use of coal as a fuel for gas turbines. On the 
first of these investigations—the solvent treat- 
ment of coal—the address says it has been 
found that certain simple organic substances 
with an ammonia base have a powerful action 
on coals of high volatile content, causing them 
to become dispersed in minute particles. The 
particles are smaller than any that can be 
obtained mechanical means and in this 
state it will be possible to use the coal in various 
ways which have not so far been explored. 
For example, when the dispersed coal is added 
to an excess of coal and is gently heated, it 
sets firm and has water repellant properties. 
The binding properties of these coal/solvent 
mixes can be used in the preparation of bri- 
quettes and also of special refractories, Dealing 
with the smokeless combustion of bituminous 
coal, Sir Charles explains that in the course of 
research it has been found that if certain 
are added to the air passing through the fuel 
under conditions of forced draught, the for- 
mation of soot particles is greatly reduced. 
Carbon dioxide, nitrogen and water vapour 
are all useful in this respect and all of them 
are constituents of the flue gases. Work on 
systems of recirculating the flue gases through 
the fuel bed is now progressing. The study 
of the use of coal as a fuel for stationary gas 
turbines is being made by means of a cyclone- 
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type combustion chamber. It has been 
designed so that the products of combustion 
are diluted with air to give gases at tempera- 
tures suitable for use with a gas turbine. 
This last project has been undertaken by the 
Association on the recommendation of the 
Fuel Research Board. 
The British Association 

Tus year's meeting of the British Association 
for the Advancement of Science is to be held 
in Birmingham from Wednesday, August 30th, 
till Wednesday, September 6th, under the 
presidency of Sir Harold Hartley, K.C.V.O., 
F.R.8. The local secretaries are Mr. J. F. 
Gregg, Town Clerk of Birmingham, and 
Professor P, B. Moon, F.R.S., of the Physics 
Department of Birmingham University. Sioce 
its foundation in 1831, the British Association 
has on five occasions held its annual meeting 
in Birmingham, the last being in 1913, when 
Sir Oliver Lodge was the President. Details 
of the programmes of the thirteen sections are 
now being settled, and, as usual, the public 
interest is being kept in mind as well as the 
purely scientific importance of the topics which 
will be selected for discussion. The President 
will deliver his address at the opening session 
in the Town Hall on the evening of August 
30th. On the succeeding days the sectional 
meetings will take place at Edgbaston, where 
the Guild of Undergraduates, King Edward’s 
Schools and the Teachers’ Training College are 
joining with the University in putting parts 
of their premises at the Association’s disposal. 
As is customary, there are to be several visits 
to works and other places of scientific and 
general interest in addition to the purely social 
functions planned during the meeting. It is 
announced that students of undergraduate or 
similar standing, in Universities or in any 
educational institution recognised by the local 
executive committee or the general officers of 
the Association, may obtain students’ tickets 
for the annual meeting on payment of 10s. 
The subscription for associateship for one year 
is one guinea. Local applications for member- 
ship may be sent to Mr. J. P. Eames, Council 
House, Birmingham. 


Cleaner Coal 


On the motion for the adjournment of the 
House of Commons on Wednesday of last 
week, there was a debate on the general subject 
of fuel and power. It was the first debate 
on the matter in the present Parliament and 
was opened by Mr. R. 8S. Hudson, who, in the 
course of his speech, said that the difference 
between the amount of dirt in coal to-day 
and before the war was very much greater 
than the difference in the percentage of coal 
mechanically mined before the war and now. 
This was one of the points taken up by the 
Minister of Fuel and Power, Mr. Noel Baker, 
who subsequently took part in the debate. 
He acknowledged that mechanical plant for 
cleaning and washing was uired at the 
collieries, saying that in 1946, whilst 74 per 
cent of the coal output was being cut mecha- 
nically only 47:5 per cent was being washed 
mechanically. In 1938 the Minister continued, 
234,000,000 tons of coal were extracted from 
the mines and 7,000,000 tons of dirt were 
taken out, but in 1949, he claimed, from the 
220,000,000 tons of coal raised, 18,300,000 
tons of dirt were removed. That, Mr. Noel 
Baker asserted, indicated that the National 
Coal Board had made a genuine effort. Clean- 
ing plants which had been idle had been started 
up, others had been extended and repaired, 
and the lighting of picking belts had been 
improved. In addition, thirty-eight new 
washeries had been brought into operation 
since vesting day, and a further sixty-one 
were now on order and under construction. 
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The new plants, he stated, would clean between 
18,000,000 and 19,000,000 tons a year. 


Hydraulics Research 


THe Hydraulies Research Organisation of 
the Department of Scientific and Industrial 
Research was set up in 1947, under the direction 
of Sir Claude Inglis, M.L.C.E. Up till now it 
has not been possible to make any compre- 
hensive report on the Organisation’s activities, 
as its progress has been somewhat handicapped 
by lack of a research station and shortage of 
scientific staff. A statement issued by the 
D.S.L.R. this week, however, gives some 
details of the work which the Organisation has 
in hand, and says also that it has now been 
decided to construct a hydraulics research 
station on the River Thames at Wallingford, 
Berks. The approved site is at Howbery 
Park and comprises an estate of about ninety 
acres, stretching along the Oxford bank of 
the river, upstream of Wallingford Bridge. 
Outline designs of the lay-out of models and 
buildings. have been prepared in consultation 
with the Ministry of Works, which is now 
engaged on the preparations of detailed designs 
and it is hoped that the station will be in opera- 
tion by the Spring of 1951. In the meantime, 
use is being made of the facilities for experi- 
mental work provided by the National Physical 
Laboratory, together with such arrangements 
as may be made with suitable University 
departments. It is intended that work shall 
shortly begin on the construction of a wave 
tank in the open, which will be 250ft long by 
160ft wide and 2ft 6in deep, in which coast 
erosion and wave problems will be studied. 
Simultaneously a 5ft wide flume and a 12ft 
wide channel, each 350ft long, are to be con- 
structed. Construction of several demonstra- 
tion models, workshops, laboratories and the 
first part.of the main building will follow, 


Technical State Scholarships 


THe Ministry of Education has announced 
that the number of technical state scholar- 
ships available this year is being increased 
from 100 to 120. Of that number eighty 
scholarships will be available to candidates 
under the age of twenty on July 3lst next and 
the remaining forty scholarships will be avail- 
able for candidates over the age of twenty 
at that date. For these latter awards there is 
no upper age limit. The scholarships are to 
be offered to students to enable them to 
pursue full-time degree courses—normally lead- 
ing to an honours degree—or courses of equi- 
valent standard at Universities, University 
Colleges, or Establishments of Further Educa- 
tion. To qualify for a scholarship, a candidate 
must have completed a course leading to an 
Ordinary National Certificate or Diploma or 
course of equivalent standard, and must nor- 
mally have been in full-time or part-time 
attendance at an Establishment for Further 
Education for not less than two years immedi- 
ately preceding August Ist next. The Ministry 
says that the award of a technical state scholar- 
ship will not exempt the holder from the nor- 
mal admission requirement of a University, 
and that successful candidates must make 
their own arrangements for acceptance by a 
University, University College or Technical 
College. Candidates are therefore urged to 
secure provisional acceptance by the Institu- 
tion of their choice, making it clear that they 
are entrants for a technical state scholarship. 
Explanatory leaflets and application forms 
can be obtained from the Principals of Further 
Education Establishments or from the Ministry 
of Education, Curzon Street, London, W.1. 
Applications must be submitted through 
Principals and are required to reach the 
Ministry not later than June 30th. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
No. III—BECQUEREL’S DISCOVERY AND THE EARLY WORK OF THE CURIES 


(Continued from page 379, March 31st) 


AS a subject of scientific study radio- 
activity is remarkable for the precision 
with which a date can be assigned to its 
origin. It was Monday, January 20, 1896. 
The occasion was a meeting of the French 
Academy of Sciences at which Henri Poincaré 
gave a demonstration of Réntgen’s newly 
discovered X-rays. Replying to a question 
asked by Henri Becquerel, the lecturer said 
that the rays undoubtedly came from the 
spot on the glass wall of the discharge tube 
which was rendered fluorescent by the 
impingement of the cathode rays against it. 

That statement was strictly correct, but 
it was open to misinterpretation and 
Becquerel misinterpreted it. He jumped to 
the conclusion that the fluorescence was the 
prime cause of the rays and therefore that 
substances which fluoresced naturally might 
be found to be natural sources of X-rays. 

For over fifteen years Becquerel had been 
studying the chemistry of uranium. He 
recalled that he had once prepared a com- 
pound, the double sulphate of uranium and 
potassium, which was remarkably fluorescent 
after exposure to sunlight. He at once 
used this salt to test his theory. Placing a 
photographic plate in a black cardboard 
box he laid a sheet of aluminium, 2mm thick, 
on top of the box and on its surface spread 
patches of the double sulphate crystals. 
After exposing the arrangement to sunlight 
to make the crystals fluoresce he developed 
the plate and found that dark areas appeared 
on it corresponding in shape with the patches 
of crystals. 

His theory seemed to be working out 
correctly. Something was emanating from 
the fluorescent crystals which, like X-rays, 
could penetrate opaque material and affect 
a photographic plate. 

Becquerel decided to repeat the experi- 
ment. The next few days, however, were 
cloudy and he placed the arrangement of 
plate, box and crystals in a drawer to await 
the reappearance of the sun. He was at the 
crisis of discovery and by chance, instinct 
or inspiration, he took the right turning. 
He decided to develop the plate before 
exposing the crystals to sunlight. Dark 
areas conforming to the crystal patches 
appeared on it as clearly as in the first 
experiment. The fluorescence of the salt 
had, it seemed, nothing to do with the 
phenomenon. The penetrating radiation 
affecting the plate was emitted by the 
crystals just as strongly when non-fluorescent 
in the dark as when fluorescent in sunlight. 
In this way Becquerel disproved his theory 
and discovered radio-activity. Which shows 
that at times a bad theory may be better 
than no theory at all. 

Becquerel immediately repeated the experi- 
ment with various other uranium salts, some 
naturally fluorescent like the double sulphate, 
others completely lacking that characteristic. 
All were found to affect a photographic plate 
in the same way as the double sulphate. 
Here was additional proof that fluorescence 
had nothing to do with the phenomenon. 
Becquerel was soon to learn that the 
fluorescence of the glass in a Réntgen tube 
had likewise nothing to do with the emission 
of X-rays. The glass wall was simply a 
target against which the electrons of the 
cathode rays were brought to rest. The 


X-rays originated in the deprivation of the 
electrons of their motion and not in the 
incidental fluorescence of the target. In an 
early development of the X-ray tube the 
electrons were brought to rest against an 
internal metallic target and not against 
the glass wall of the tube. This target did 
not fluoresce, but it was demonstrably the 
point of origin of the rays. 

Studying the photographic images pro- 
duced by different uranium salts, Becquerel 
noticed that with the same length of exposure 
the intensity varied considerably. With 
any one salt the intensity of the image seemed 
to be dependent upon the percentage of 
uranium in the salt. For example, the 
green oxide, weight for weight, was more 
active photographically than the double 
sulphate of uranium and potassium. The 
chemical formule indicated that the oxide 
contained about twice the percentage of 
uranium present in the sulphate. Again, 
uranium nitrate and uranyl sulphate, 
containing much the same percentage of 
uranium, appeared to be about equal in 
photographic activity. Becquerel therefore 
was led to surmise that the penetrating 
radiation came from the uranium per se and 
that its amount was not affected by the 
other elements with which it happened to be 
combined. 

Becquerel sought to obtain independent 
evidence in support of his belief that his 
uranium rays were identical with Réntgen’s 
X-rays. To that end he turned to a second 
characteristic of X-rays which had been noted 
soon after their discovery. The rays, it had 
been found, possessed the power of destroying 
the electrical insulating property of air; 
when a charged electroscope was brought 
near an X-ray tube the gold leaf quickly 
collapsed. Becquerel found that the rays 
from all compounds of uranium possessed 
the same power of rendering air elec- 
trically conductive. His belief that the rays 
emitted by uranium were X-rays was thus 
strengthened. 

It was natural to expect that the “ radio- 
activity” of any uranium compound would 
vary in some way with the temperature of 
the substance. Becquerel investigated this 
point. He failed to detect any effect of 
temperature over a range from —190 deg. 
to 80 deg. Cent. Later research failed to 
disclose any temperature effect over a much 
wider range. 

The rays from uranium, whether or not 
they were X-rays, represented an emission 
of energy. Whence came that energy ? 
There were several possibilities. One was 
that uranium had the power of drawing 
energy from the surrounding air and re-emit- 
ting it as rays. Becquerel disproved this 
hypothesis by examining the radio-activity 
of uranium salts ina vacuum. The exclusion 
of the air from contact with the salts produced 
no detectable difference in their activity. 

Another possibility was that the rays 
might represent the return of energy stored 
up in the salts by their exposure to light 
at some previous stage in their history. 
Becquerel examined this point by studying 
the activity of crystals deposited in the dark 
from solutions of uranium compounds. The 
crystals, although they had never been 
exposed to light, were found to be just as 
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active as similar crystals which had been go 


e ; 

Exposure to visible light had therefore no 
connection with the activity of the salts of 
uranium. Becquerel passed on to examine 
the effect of exposure to ultra-violet, infra-red 
and X-ray irradiation. In each case the 
activity was neither increased nor decreased, 

Did the activity change with the passage 
of time ? To answer this question Becquerel 
began a lengthy experiment involving the 
exposure of photographic plates at intervals 
in a definite position above a patch of 
uranium salts, each exposure lasting the 
same time—forty-eight hours. At the end 
of four years he could detect no change in 
the intensity of the impression produced on 
the plates. 

These various results astonished the scien- 
tific world. The rays undoubtedly repre. 
sented the emission of energy. But neither 
chemical nor physical forces appeared to 
have any effect on the rate of emission, 
Further, the energy emitted was not second- 
hand; it was not derived from the sur. 
roundings, present or past, of the active 
substance. The emission was apparently 
spontaneous and, so far as could be gathered 
from the limited observations which had 
been made, perpetual. In short, the racio- 
activity of uranium was seen to be a direct 
challenge to the doctrine of the conservation 
of energy. 

Following Becquerel’s discovery the ques- 
tion was soon asked whether other sub- 
stances besides uranium were radio-active, 
Several instances of alleged radiv-activity 
were reported. The French physicist, 
Gustave Le Bon, discovered that quinine 
sulphate, if heated and allowed to cool, 
possessed the power of rendering air elec. 
trically conductive. It was, however, pointed 
out that this characteristic of the substance 
was not permanent, but was manifested 
only during the short period in which the 
sulphate, dehydrated by the preliminary 
heating, was becoming rehydrated by absorp- 
tion of moisture from the air. Further, of all 
the compounds of quinine the sulphate alone 
showed any activity of the nature mentioned. 
On all counts, therefore, quinine sulphate 
could not be classed with uranium as being 
raclio-active. 

Phosphorus was another substance which, 
because of its ability to render a gas con- 
ductive, was claimed to be radio-active, 
Its ability in this respect was, however, 
found to vary with the temperature and also 
with the nature of the surrounding gas. In 
addition, it was manifested only by phos. 
phorus in the elemental state and did not 
extend to any of its compounds. It is now 
believed that the conductivity imparted to 
air by phosphorus is to be traced to an 
ionisation effect accompanying the spon- 
taneous surface oxidation of the substance 
and not to true radio-activity as exhibited by 
uranium. 

The first genuine discovery of another 
substance manifesting radio-activity in the 
same manner as uranium was made in 1898. 
Independently and almost simultaneously 
Madame Curie, in France, and G. C. Schmidt, 
in Germany, found that all compounds of 
thorium and all minerals containing the 
element spontaneously and continuously 
emitted rays which affected a photographic 
plate, and rendered air electrically conductive. 

Following this discovery Madame Curie, 
assisted by her husband, began a long, 
systematic investigation of the radio-activity 
of uranium and thorium compounds and 
minerals. For the purpose of this study they 
required some quantitative means of assessing 
the relative activities of the substances. 
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It was not sufficient to rely upon the rough 
indication given by the density of the photo- 
graphic impressions produced by the sub- 
stances. The Curies, therefore, turned to the 
other outstanding characteristic of the rays 
emitted by radio-active bodies, the ability 
which they, in common with X-rays, possess 
of rendering air, or other gas, electrically con- 
ductive. The use of this characteristic soon 
became, and remains to this day, the chief 
means employed for the detection and 
measurement of radio-activity. 

This “ electrical’ method depends upon 
the fact, established by experiment, that if a 
pencil of X-rays is directed through the air, 
or other gas, between two charged plates, the 
air is ionised and a current will flow through 
it from one plate to the other. This current 
is small at first, but soon builds up to a 
limiting or “‘ saturation” value. The magni- 
tude of the saturation current depends upon 
the distance between the plates and upon 
the nature, temperature and pressure of the 
gas between the plates. If, however, these 
factors are kept constant the saturation 
current, it is found, varies directly with the 
intensity of the X-ray irradiation to which the 
gas is subjected and, therefore, can be taken 
as a measure of that intensity. 

If the intensity of the irradiation is low 
the saturation current will be reached under 
the application to the plates of only a few 
volts difference of potential. Any increase 
of potential beyond the minimum requisite 
amount has very little effect on the magni- 
tude of the saturation current. If, however, 
the intensity of the irradiation is very great, 
the potential difference required to reach the 
saturation current may be so high as to 
incur the risk of sparking between the plates. 
In that event the pressure of the gas between 
the plates may be lowered below the standard 
value. Such reduction of pressure reduces 
the voltage required to reach the saturation 
stage. The value of the saturation current 
will also be lowered and before it is used as a 
measure of the irradiation intensity it must 
be adjusted to compensate for the departure 
from the standard gas pressure. 

When the Curies first used the electrical 
method as a means of measuring the relative 
radio-activity of different substances they 
had little or no reason for suspecting the 
truth of Becquerel’s opinion that the rays 
emitted by such substances were identical 
with X-rays. If they were X-rays the use 
of the method was strictly justified. But 
if they were not identical the use of the 
method involved an assumption. For all 
that the Curies then knew the rays might 
be a mixture of, say, two kinds, one identical 
with X-rays and the other consisting of 
some other kind of ray. The first kind being 
X-rays would ionise air and render it elec- 
trically conductive. It might, however, be 
the case that the second kind completely 
lacked that property.. In that event, the 
electrical method would measure only the 
X-ray constituent of the overall activity and 
entirely neglect the contribution made by 
the non-X-ray constituent. 

Undeterred by considerations of this kind 
the Curies proceeded to make use of the 
electrical method as a means of measuring 
the relative activity of uranium and thorium 
compounds and minerals. As we shall see 
they soon obtained some remarkable results 
which ultimately led them to their historic 
discovery of radium. It must, however, be 
admitted that there was an element of luck 
in their work. The ensuing years were to 
reveal that the rays emitted by radio-active 
substances were of three very distinct kinds— 
the a, B and y-rays, as they came to be called. 
Of these, the y-rays alone were X-rays. The 


THE ENGINEER 


a and f-rays were of an entirely different 
nature ; they consisted of streams of material 
particles, actually streams of helium atoms 
and electrons respectively. It was also 
found that the ionising power of the rays 
emitted by radio-active substances was pro- 
vided predominantly by the a-rays, to a 
much smaller extent by the B-rays, and to a 
quite minute degree by the y-rays. Roughly, 
the relative contributions are in the ratio 
10,000: 100:1. It follows, therefore, that 
in using the electrical method the Curies 
obtained figures which reflected not the 
supposed X-ray composition of the rays, but 
almost wholly the magnitude of their as yet 
unsuspected a-ray constituent. 

For this investigation the Curies used an 
apparatus (Fig. 1) comprising two metal 
plates, 8cm in diameter and 3cm apart, the 
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Fic. 1—THE CURIES' 
lower one, on which a layer of the active 
substance was spread, being earthed and 
the upper one insulated. The upper plate 
was connected to an insulated gold leaf 
electroscope contained within an earthed 
casing. A rod ending in a knob extended from 
the top of the electroscope through a hole 
in the side of the casing, and by means of it 
the upper plate and the electroscope could 
be given a static charge. Metal cylinders 
shielded the plates and the charging knob 
from outside disturbances. 

The active material being in position and 
the system charged, the rate at which the gold 
leaf fell was observed through a microscope 
provided with a graduated eye-piece. This 
rate indicated the speed at which the system 
was losing its charge as a result of the estab- 
lishment of electrical conductivity in the air 
between the plates. In other words, the rate 
of fall of the leaf was a measure of the 
ionising effect of the substance spread on the 
lower plate or, in yet other words, of its 
radio-activity. The measurements were made 
when the rate of fall of the leaf indicated 
that the ionisation current had reached the 
saturation value. With material that was not 
very highly active it was readily possible to 
charge the plates to a difference of potential 
sufficient to induce the saturation current 
to flow. 

The first study made with this apparatus 
by the Curies consisted of an examination of 
Becquerel’s tentative conclusion that the 
activity of any chemical compound of 
uranium was dependent, weight for weight, 
upon the percentage amount of uranium 
which it contained. They found that this 
conclusion was true enough if the chemically 
prepared compounds were reasonably pure. 
It followed that no chemical compound of 
uranium could be more active than, or as 
active as, uranium in the metallic state. 
Measuring the activity of the purest metallic 
uranium which they could obtain they found 
it to be 2-3 “ units.”” One “unit” repre- 
sented a saturated ionisation current of 
10-11 amperes. 

Passing on to examine the activity of 
equal weights of uranium ores in their natural 
untreated state, the Curies made an astonish- 
ing discovery. A number of them showed 
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activities two, three or more times as great 
as they ought to have done if they had been 
composed entirely of metallic uranium. 
Four of the most outstanding results were as 
follows :— 





Ore Activity 
Pitchblende from Johanngeorgenstadt 8-3 units 
Pitchblende from Joachimstah! ... ... ... 7-0 ,, 
a ae 6-2 ,, 
Chalcolive ... wo. oa 


The figure for chalcolite was of particular 
interest. This mineral is a hydrated double 
phosphate of copper and uranyl (uranium 
dioxide). From its chemical formula it can 
easily be calculated that just over 50 per cent 
of it by weight consists of uranium. By 
Becquerel’s “law,” therefore, its activity 
ought to be half that of an equal weight of 
metallic uranium. Its activity should have 
been about 1-15 units. Hence the figure 
found by the Curies was four and a half times 
as great as that which could be accounted 
for by the uranium content of the mineral. 

To check this result the Curies prepared 
artificial chalcolite by synthesis from chemi- 
cally pure substances. The activity of this 
artificial compound was found to be 0-92 
unit, a figure in fair agreement with what it 
ought to be in accordance with the uranium 
content and Becquerel’s law. 

The inference was at once drawn that the 
radio-activity of certain ores of uranium 
was due less to the uranium in them than to 
their content of a minute amount of some 
hitherto undetected element—or elements— 
many times more active, weight for weight, 
than uranium itself. It was even possible 
that uranium by itself was not at all radio- 
active and that its apparent activity was 
entirely due to the undetected element or 
elements accompanying it in the form of 
impurity. 

On this basis a reasonable explanation 
of the difference in the activities of natural 
and artificial chalcolite could be suggested. 
The natural substance contained its full 
quota of the supposed very active material. 
The synthesis of the artificial substance 
involved the extraction of uranium dioxide 
from some ore of the metal, such as pitch- 
blende, and its refinement to a high state of 
purity. It was possible that at some stage 
of the extraction or refinement the very 
active material had been unwittingly elimin- 
ated and cast aside, wholly or in large part. 

This supposition inspired the Curies with 
the idea of isolating the suspected very 
active ingredient by subjecting an ore of 
uranium to successive chemical treatments 
involving fractionation and at every stage . 
testing the radio-activity of the fractions, 
those showing reduced activity being rejected, 
and those showing increased activity being 
preserved for further fractionation. 


—_——-@—_—___ 


DeEsIGNERS IN Brrrarn.—The third review of the 
work of British designers is to be published by the 
Society of Industrial Artists in May, 1951, to 
coincide with the Festival of Britain. All com- 
mercial and industrial designers practising in Great 
Britain, wuether members of the Society or not, 
are invite ‘ to submit work for the consideration of 
the selection committees for the review. Full 
details can be obtained from the Society of Indus- 
trial Artists, 7, Woburn Square, London, W.C.1, 


PrizE FoR WetpING ResEarcH.—In 1948 the 
Council of the British Welding Research Association 
gratefully accepted an offer from the British Oxygen 
Company, Ltd., to provide a prize fund for a com- 
petition relating to welding for three years. The 
first competition was held during 1948-49, when no 
award was made, and the result for 1949-50 has 
not yet been arrived at. A single prize of £100 is 
offered again this year and will be awarded for the 
best paper submitted on a research into welding and 
its applications. Regulations for the award in 1950 
can be obtained from the offices of the Association 
at 29, Park Crescent, London, W.1. 
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The Institution of Naval Architects 


No. I 


DMIRAL OF THE FLEET VISCOUNT 
CUNNINGHAM presided at.the Annual 
Spring Meetings, which opened on Wednes- 
day, March 29th, on the “ Wellington ” 
Headquarters Ship of the Honourable Com- 
pany of Master Mariners, Victoria Embank- 
ment, London. 

The annual report of the Council was 
presented and adopted. The Council were 
pleased to record that the Institution had 
been honoured by H.M. King Frederik IX 
of Denmark accepting honorary membership. 
A further increase in membership was 
recorded and the accounts, presented by 
the treasurer, show that the financial position 
is very satisfactory. 

The premium for 1949 was awarded to 
Mr. W. P. Walker for his paper “ Detection 
of Laminar Flow on Ship Models.” 

The Wakeham Prize was awarded to 
Mr. J. F. Leathard for his paper “‘ Theoretical 
Study of a Methodical Series of Propeller 
Vests.” 

A Watts Prize of £35 was awarded to 
Captain H.S. Hewson for his paper, ‘‘ Modern 
Accommodation for Self-Trimming Colliers,” 
and of £5 to Mr. F. Bandey for his paper, 
“Proposals for Reconditioning of Crew 
Accommodation in a 10,000-ton Cargo Snip.” 

The inauguration of the Samuel Baxter 
Prize for the best contribution to safety or 
efficiency in sea-going vessels was announced. 
The awards of National Certificates in Naval 
Architecture slightly decreased in number ; 
in 1949 there were forty-seven Higher and 
ninety-three Ordinary awards, compared 
with fifty-one and ninety-six respectively 
in 1948. 

The Duke of Northumberland Prize was 
awarded to Mr. R. A. Weallans, of Kirkcaldy 
Technical College. 

The activities of the Southern Junior 
Branch of the Institution of Naval Archi- 
tects and the Institute of Marine Engineers 
increased during 1949 and the membership 
reached 174. 

The committee to consider the effect of 
the existing Tonnage Laws on the efficiency 
of ships was announced. 

Some brief notes were given concerning 
the research work carried out by the Ship 
Division, National Physical Laboratory ; 
_ British Shipbuilding Research Association ; 
Parsons and Marine Engineering Turbine 
Research and Development Association ; 
special mention was made of the test bed 
trials of the “ Daring ” class machinery, and 
of the fact that a turbine to operate at 1100 
Ib per square inch, 1200 deg. Fah., is under 
construction, and that a 3500 h.p. gas turbine 
main propulsion unit was assembled in the 
test bed during the year; British Welding 
Research Association, and the British Elec- 
trical and Allied Industries Research 
Association. 

The results of the 1949 scholarship examina- 
tions were given and also a list of scholarships 
for 1950. 


PRESIDENT’S ADDRESS 


Viscount CunNINGHAM: You will forgive 
me if I talk about naval matters first and 
remark that the past year has been unique 
in that not one new submarine, destroyer, 
or larger ship, has joined the Fleet. The 
only new naval vessels to be completed during 
this period were one frigate and one survey- 
ing vessel. 

The placing of contracts by the Admiralty 





for refits of Reserve Fleet ships in private 
shipyards has, however, continued during 
the year, and this policy should materially 
benefit the industry, particularly as there 
are signs that the reconstruction and repairs 
of merchant ships are easing off. During 
the past year the work on the operations of 
replenishing fuel and stores at sea has been 
going on steadily, and it would be of great 
practical interest if the Admiralty would 
let us have a paper before this Institution, 
setting out the results of the model experi- 
ments and full scale trials on the inter- 
action effects of two or more ships steaming 
close together, as it seems to me that we 
have still not got to the bottom of this 
important question. Where matters of 
research are concerned, it is satisfactory to 
know that the Admiralty is leading the way 
with many very important investigations, 
and I am told that a new welding develop- 
ment laboratory is now coming into opera- 
tion at the Naval Construction Research 
Establishment at Rosyth. This should be a 
great asset. Laboratories for the radio- 
graphic inspection of welding have also been 
set up in the Royal Dockyards at home, 
and one is planned for Malta. There is 
news also that the extensive programme of 
trials undertaken by the Admiralty Ship 
Target Trials Committee is now nearing 
completion. Last year I referred to a 
special trial, in which a ship would be loaded 
and the stresses measured. This trial has 
now been carried out on a destroyer afloat, 
and will soon be completed by loading the 
same ship in dock up to the point of struc- 
tural failure. 

Another series of structural trials success- 
fully undertaken by this Admiralty Com- 
mittee is the lowering of submarines in 
deep water until the pressure hull collapses. 
This is the first time that full scale trials 
of this kind have ever been carried out. 
Last summer the Admiralty also carried 
out a trial in which the cruiser “‘ Arethusa ” 
was exposed to a source of gamma radiation 
in order to examine the extent of shielding 
provided by the ship’s structure, and I 
have no doubt that much valuable infor- 
mation has been obtained. Then there are 
the no less useful trials which have been 
conducted by the Admiralty and Air Min- 
istry on moorings and anchors. I under- 
stand that the emphasis has now changed 
from mooring anchors to ships’ anchors, 
but we shall doubtless know more of this 
when we have heard the two papers on 
anchors which are being read during these 
meetings. 

As regards the shipbuilding industry 
generally, an abnormal load of work is 
still carried, although it is patchy in places. 
The cost of all materials remains high and 
hopes of last year that a fall was in pros- 
pect have been frustrated by devaluation. 
The import index of our basic raw materials 
is still more than three and a half times 
that of 1938. These conditions impose a 
serious handicap on an assembling industry, 
such as shipbuilding. At least one good 
thing has happened in the course of the 
past year; during the last quarter of 1949 
the shipbuilding industry, for the first time 
since the war, received a quantity of steel 
in accordance with its needs. 

An event of considerable interest to ship- 
builders and repairers last year was the 
Petersberg Agreement between the Allied 
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High Commissioners and the Chanvollor 
of the German Federal Republic, which: wag 
signed on November 22, 1949. By this 
agreement Germany can begin building for 
her own use, or for export, an unlimited 
number of ocean-going ships of up to 7200 
gross tons. These agreements virtually 
free more shipping capacity than is needed 
for German economy, and we may now 
expect to meet the full force of German 
competition in the shipping and ship. 
building industries. Ship repairers in al] 
other countries are already feeling the 
competition. You will notice that the 
size linitations are given in gross tons, 
With the Tonnage Regulations, full of loop. 
holes as they are, we may expect some inge. 
nious manipulation to extend the actual 
size of the ships Germany builds. This 
adds point to the desirability of an carly 
revision of the Tonnage Regulations. So 
long as British shipbuilding is in fair com. 
petition and is not hamstrung by unneces- 
sary regulations, it should be able to hold 
its own against all comers. And this brings 
me to another very important matter, on 
which I shall have more to say to-night, 
at our annual dinner, namely, what can be 
done about these vexed Tonnage Measure- 
ment Laws. As I see it, this is a problem 
which nearly everyone agrees is open to 
adverse criticism, but to which no-one can 
yet propose an agreed and satisfactory 
remedy. Few deny that the Tonnage Laws 
are in need of revision because of their 
tendency to discourage safety and arrest 
development, but the difficulty in improy- 
ing them lies in reaching agreement between 
interested parties on any new system of 
measurement. Therefore the Technical In- 
stitutions of this country must give the 
Government a lead in indicating what they 
consider to be the best way of modifying 
these laws, in order that the natural develop- 
ment of ships of the future may not be handi- 
capped. The principal basis for the reckon- 
ing of these dues is the net tonnage of ships. 

At present a ship whose machinery space 
is 12 per cent of her gross tonnage receives 
a deduction allowance for machinery space 
of 21 per cent of the gross tonnage in com- 
puting her net tonnage, whereas a sister 
ship whose machinery space happens to be 
13 per cent or more, is given a deduction of 
32 per cent. Thus, a small addition to the 
machinery space can give a large reduction 
in net tonnage. The owners naturally prefer 
the latter ship. The result is two-fold. 
First, in certain ships, notably loaded 
tankers, this extra volume of machinery space 
is just sufficient to imperil the safety of the 
ship should this space flood through damage. 
Second, any modern machinery project 
which offers economy in space cannot be 
used to advantage, which is a penalty on 
good design. 

During the past year, therefore, the 
Council has undertaken to examine these 
problems once again, and the strong repre- 
sentative committee referred to in the Annual 
Report is already under way. We are 
specially grateful to those members of the 
Institution who, being particularly well 
equipped to deal with this question, have 
agreed to serve on the committee and con- 
tribute their specialised knowledge towards 
a solution of these very intricate matters. 
With the added and valuable assistance of 
representatives nominated by the General 
Council of British Shipping and the Institute 
of Marine Engineers, and the support we are 
asking for from the Institution of Engineers 
and Shipbuilders in Scotland and the North 
East Coast Institution of Engineers and 
Shipbuilders, we have great hopes that the 
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tean now assembled will find a way of loosen- 
ing some of the present tonnage bonds which 
constrict the ship designer and penalise 
the ship-owner, and-thereby free us to con- 
tinue ‘‘ the improvement of ships,” for which 
express purpose this Institution was founded. 
We shall await the committee’s recom- 
mendations with great interest and do all 
in our power to support their proposals and 
compel attention to them in the highest 
quarters. 


(To be continued) 
iiieiainsiaiilimasciia 


Machinery for Merchant 
Vessels 


On March 7th before the Institution of 
Engineers and Shipbuilders in Scotland a paper 
entitled ‘“‘ Trends in the Choice of Machinery 
for Ocean Going Merchant Vessels” was 
read by A. W. Davis.* 

The opening paragraph of this paper states 
that for many years diesel machinery has been 
competing with the steam turbine and that this 
fact is surprising when compared with other 
fields where the division is clearly defined, 
although it is realised that many companies 
prefer @ particular form of machinery. The 
advantages and disadvantages of each type of 
propulsion are balanced for many services 
and any factor affecting this balance requires 
study. The use of boiler fuel in diesel engines 
is such @ factor and the paper reviews turbine 
developments to meet this challenge and assesses 
their effectiveness. Tables illustrate the average 
economy of modern machinery for cargo vessels 
and oil tankers, the powers chosen being 3500 
s.h.p., 7000 s.h.p. and 14,000 s.h.p. For dry 
cargo vessels two conditions have been 
examined, namely, short hauls of 5000 miles 
and 150 days at sea per year, and long hauls 
of 10,000 miles and 200 days at sea per year, 
while for tankers 5000 miles and 300 days have 
been adopted. The figures generally indicate 
the increasing efficiency of the turbine as powers 
become higher. The use of “ Ordoil ” in diesel 
machinery increases the advantage which the 
oil engine holds over the turbine at low power 
and greatly reduces the advantage of the turbine 
at the higher powers. 

The author mentions gas reheat schemes and 
also the employment of high boiler pressures 
and steam temperatures of the order of 1500 Ib 
per square inch and 1000 deg. Fah. respectively, 
and points out that costly machinery is not 
suitable for vessels spending a long time in 
port. The main attraction of the turbine 
installation is that it gives good service over 
long periods. For very high powers the turbine 
has no effective competitor, but the diesel offers 
8 strong challenge up to 25,000 s.h.p. for long 
voyages. Illustrated appendices deal with 
economies, choice of auxiliary machinery, reheat 
cycles and reversible gearing. 


oe 


Grinpine or CuTLERY AND EpeE Toots.—In 
April, 1949, the Minister of Labour and National 
Service published two sets of draft Regulations 
entitled “‘The Draft Grinding of Metals (Miscel- 
laneous Industries) (Amendment) Special Regula- 
tions,” and “The Draft Grinding of Cutlery and 
Edge Tools (Amendment) Special Regulations.” 
The object was to amend existing Regulations of 
1925 so as to remove certain difficulties of inter- 
pretation. Some objections were made to the 
“Draft Grinding of Metals (Miscellaneous Indus- 
tries) (Amendment) tions,” and the Minister 
has recently published a revised draft of those 
Regulations which takes account of the objections. 
In the case of the “ Grinding of Cutlery and Edge 
Tools (Amendment) Regulations,” however, no 
such difficulties arose, and accordingly the Minister 
has now made the Regulations in the form of the 
draft published last year. The Regulations are 
entitled “‘ The Grinding of Cutlery and Edge Tools 
(Amendment) Special Regulations, 1950,” and will 
come into force on June Ist next. 
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The Physical Society’s Exhibition 


No. Il—{Continued from page 398, March 31st) 


pe week we continue our description of some 

of the exhibits at the Physical Society’s 
annual exhibition of instruments ani apparatus 
which was held at the Im>erial College, London, 
8.W.7, from March 31st to April 5th. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Lrp. 

A simplified design of permeameter (Fig. 8), 
suitable for the routine testing of permanent 
magnet steels, is among the exhibits which 
can be seen on the stand of the Metropolitan- 
Vickers Electrical Company, Ltd., Trafford 
Park, Manchester, 17. 

It can be used for measuring the remanence, 
coercivity, maximum energy, and recoil data 





FiG. 6—SIMPLIFIED PERMEAMETER FOR 
MAGNET STEELS—METROPOLITAN-VICKERS 


of magnet steels and for tests on ferrous 
materials of low and medium permeability 
at values of magnetising force H=5 to 1500. 
Specimens up to }in to lin cross-section and 
upwards of 5in long can be tested. 

By measuring the changes of flux in the 


sary to give the required sequence of excita- 
tion is by means of @ special current reversing 
and reducing switch panel, supplied from a 
secondary battery through graded rheostats. 
A multi-range ammeter is provided to indicate 
the current. A maximum current of 20A 
at 20V is required. From this instrument the 
company has developed the “ Metroflux” 
permanent t permeameter, which is 
also exhibited. It has similar applications, but 
the flux for excitation of the test-piece is pro- 
vided by @ variable permanent magnet fitted 
with D-shaped soft iron pole-pieces. The 
magnet can be turned on its axis in a tunnel 
gap in a soft iron yoke, which has extension 
arms applying the flux to the test-piece. This 
arrangement replaces the usual magnetising 
supply, coil, ammeter, rheostats and reversing 
and reducing switches. 

An interesting development to be seen in 
this year’s exhibition is the commercial version 
of the experimental general purpose mass 
spectrometer, which was shown in 1948. It is 
intended for measurements on ions having 
mje ratios between 1 and 250. Any of the 
more common types of investigation encoun- 
tered in mass spectrometry, e.g., isotope 
assays, studies of ionisation and dissociation, 
analysis of hydro-carbon mixtures, can be 
undertaken without modifying the instrument, 
while the construction permits less common 
studies, involving, for example, gas reactions 
and the formation of intermediate products in 
combustion, to be undertaken with a minimum 
of instrument change. 

For convenience in manufacture, installation 
and operation, the equipment (Fig. 9) has 
been arranged in three distinct units. The 
first unit contains the spectrometer tube, 
magnet, vacuum system and gas-handling 
plant ; the second consists of pull-out drawers, 
housing all the electronic stabilisers, power 
supplies and the controls necessary for manual 
operation; the third unit is an automatic 
sweep control and abundance recorder. This 
unit is of great importance in studying complex 
spectra, such as those resulting from the crack- 
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test-piece, using a special fluxmeter of the 
Grassot type, and measuring the magnetising 
force by means of a “ Metroflux”’ magneto- 
meter of appropriate range, steady readings on 
both instruments are obtained during obser- 
vations, and results can be worked out quickly. 
The control of the magnetising current neces- 





SPECTROMETER—METROPOLITAN-VICKERS 


ing of hydro-carbon molecules and is also 
proving very useful in the measurement of 
isotope abundance ratios. 

A completely demountable, all-metal, 90 
deg. sector-type tube is used. It is built and 
accurately aligned in jigs to ensure that the 
ion source of the collector can be removed 
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and replacéd, when necessary, in precisely the 
same position simply by breaking conventional 
gasket seals. The tube is fully protected aguinst 
failures of power or water or unexpected vacuum 
leaks. 

Measurements of abundance to an accuracy 
of +0-5 per cent are already obtainable for 
all isotopes present to the extent of 1 per cent 
or more of the most abundant isotopes, i.e., 
samples of abundance ratios 100-0 and 99-5 
can be distinguished. Greater accuracy is 
largely dependent on the patience and skill 
of the operator. 

Beams can be selected one at a time by 
variation of either the ion-accelerating voltage 
or the magnetic field, and measured either by 
a direct-reading feedback amplifier or by the 
more conventional manual feedback method. 
Alternatively, two beams can be collected 
simultaneously and compared by a potentio- 
metric method. Gauges for monitoring the 
sample pressure and a continuously reading 
fluxmeter, which indicates the m/e ratio of the 
particular ion being measured, are also included 
in this unit. 

Any single peak or any desired portion of the 
spectrum can be recorded on a 10in chart at 
the rate of about 1 mass number in 15 seconds. 
Automatic speed-up of the peper drive occurs 
between peaks; in additien, manual speed- 
up can be used when a particularly wide gap 
occurs im the spectrum being recorded. Auto- 
matic range changing enables a wide range of 
abundance values to be recorded with an 
absolute error, after correction from calibra- 
tion, of +0-1 per cent full-scale deflection. 
Any of these automatic devices can be switched 
out of circuit when not required. 

Visitors to this stand also saw demon- 
strated a model, which the company has 
developed primarily for solving heat conduction 
problems associated with the heat-treatment of 
metals, of which the specific heat and thermal 
conductivity may vary widely over the tem- 
perature range involved. Since these factors 
are automatically allowed for, this model 
constitutes, under such conditions, an alter- 
native to similar models based on the familiar 
electrical resistance-capacitance analogy. 

As with the electrical analogy, the arrange- 
ment demonstrated involves a “lumping” 
procedure. The flow of heat through a given 
“lump” is represented by the laminar flow 
of air through a small capillary, the analogue 
of temperature being pressure above a suitable 
datum. The heat content of the “lump” at 
@ given temperature is represented by the 
mass of air contained in a reservoir at the 
corresponding pressure. The reservoir forms 
one limb of a U-tube, the air being confined 
above a suitable liquid, the level of which varies 
with the pressure of the air above it. 

Subject to certain practical limitations, any 
desired specific heat/temperature relation for 
the conducting medium, including latent heat 
effects, can be simulated by varying appro- 
priately the cross-section of the U-tube limb 
along its length. The case of variable thermal 
conductivity can also be treated by a simple 
preliminary substitution in the heat conduction 
equation. 


G.E.C. REsEaRcH LABORATORIES 


Germanium and some of its uses in electrical 
engineering were well exemplified in a series of 
exhibits displayed by the Research Laboratories 
of the General Electric Company, Ltd. 

Whereas, until recently, germanium of the 
required purity has been available only from 
the U.S.A., a process has now been developed 
for purifying germanium metal derived from 
flue dust from British coal, some kinds of which 
contain about 0-001 per cent of the element. 
Using very pure germanium dioxide supplied 
from this source by Johnson Matthey, Ltd., 
germanium crystals are prepared at the G.E.C. 
Research Laboratories by controlled reduction 
and melting. 

Among the applications demonstrated was 
one using & compact portable apparatus 


(Fig. 10), for measuring magnetic field strength 
by virtue of the “‘ Hall effect” in germanium, 
whereby there is an increase in electrical 
resistance when the material is in a magnetic 
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field. A small germanium crystal is ued as a 
probe, being inserted in the magnetic field at 
the point where measurement is required. As 
shown in Fig. 10, four contact points on the 
crystal ure connected by long flexible leads to 
the measuring instrument. 

In preparation for a measurement the battery 
which provides current through the crystal is 





FiG. 10-MAGNETIC FIELD STRENGTH METER 
—G.E.C. 


switched on by cperating the left-hand switch ; 
the germanium is not inserted in the field at 
this stage. 

With the right-hand switch in the “ down ” 
position marked J, the microammeter is shunted 
and measures the current through the crystal 
in milliamperes. This is adjusted to a suitable 
value by means of the control knob on the left. 
The value is normally near 5mA, and is pre- 
ferably set to be a whole number of milliamperes. 
The upper limit of this current is determined 
by the resistance of the germanium crystal ; 
values lower than this maximum would be 
chosen only if it was desired to lower the sen- 
sitivity of the field measurement. 

After setting and reading the current, at a 
value of, say, J milliamperes, the right-har.d 
switch is raised to the “ up ”’ position marked.H, 





FiG. 11—-TRANSMISSION TEST SET—G.E.C.‘* 


and the right-hand control knob is used to 
adjust the microammeter reading in any con- 
venient position on the scale. This zero position 
is noted. Then the insertion of the germanium 
into the magnetic field causes a deflection of 
the microammeter needle. The deflection D 
is read off in microamperes. In studying field 
distribution the deflection would be observed 
as @ function of probe position in the field. To 
give the field strength in gauss, the ratio D/I 
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is multiplied by a calibrating factor, which 
depends on the circuit constants and on the 
specimen of germanium. 

With suitable specimens it is possible to 
cbtain deflections, D, as lurge as 1 microxmpere 
for a current J of ImA in a field of 1000 gauss, 
This represents a large Hall coefficient ; the 
Hall coefficient increases as the impurity con. 
centration decreases, and to give @ coetiicient 
as large as this, an impurity concentration 
considerably less than 1 part per million jg 
necessary. 

Another G.E.C. exhibit, a transient testing 
unit using a short pulse generator, is a new 
version of an apparatus described earlier,* 
It is, in fact, a complete unit for testing the 
transient response of wide-band electrical 
networks, by applying a very short pulse to the 
network and observing the waveform of the 
output from the network. From the shape of 
this waveform it is possible to deduce a con. 
siderable amount of information about the 
frequency response and phase response of the 
network. For example, if the equipment ig 
used in conjunction with a low-pass filter 
adjusted to have a linear phase response, this 
condition will be indicated by the symmetry 
of the output waveform. Other uses of the 
equipment are: testing of lines, feeders and 
cables (detection of irregularities and mis. 





FIG. 12—TRANSMISSION TEST SET ; 
TYPICAL TRACE-G.E.C, 


matches); testing of delay networks, and 
study of feedback amplifiers. 

In testing networks up to high frequencies 
it is necessary to use extremely short pulses. 
This equipment was intended to test networks 
up to @ maximum of 30 Mc/s and, in order to 
achieve this, pulses of 0-01 sec are nevessury. 

The test set (Fig. 11) consists of two units, 
a pulse generator for producing the short pulses, 
and a display unit for observing the response 
waveforms. The generator produces three 
pulse outputs with a repetition frequency of 
167kce/s : 

(a) A pulse of length 0-02u sec and amplitude 
35V ; (b) a pulse of length 0-0lp sec and ampli- 
tude 18V ; (c) @ pulse of length 0-02y sec and 
amplitude variable between 50% V and 0-5V. 
All these pulses are produced in impedances of 
35 ohms. 

The display unit is a cathode-ray oscilloscope, 
whose time base has a slow scan of 5-Oy sec 
and a fast scan of 1-Ou sec; @ typical trace is 
shown in Fig. 12. A phase-shift control makes 
it possible to inspect any desired section of the 
trace. An amplifier with constant gain from 
10 ke/s to 32 Mc/s is provided to amplify the 
response waveforms. The amplifier is provided 
with @ probe unit, incorporating an adjustable 
capacitance attenuator, which makes it possible 
for the probe to have an input capacity of 
only 2uzF, so that the circuit under observation 
will not be appreciably disturbed. 


Newtown Vicros, Lrp. 


A new model of the well-known “ Raymax” 
crystallographic X-ray unit was exhibited 
by Newton Victor, Ltd., 15, Cavendish Place, 
London, W.1. This equipment (Fig. 13) incor- 
porates a rotating anode tube based on the 
design of Dr. A. Taylor, of the Mond Nickel 





*p. C. ley. E. C. Cherry and M. M. Levy, Journal, 
I.B.£. Vol. 93, Part IIT A, No. 7, 1946. 
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Research Laboratories, and is suitable for 
operation at 90mA, 50kVp continuously. 

For many years there has been a demand for 
more intense beams of X-radiation for the 
stuiy, by X-ray diffraction, of materials the 
molecular structure of which is subject to 
chaige, and to reduce the long exposure times 
necessary for the examination of certain 





Fic. 13—** RAYMAX"’ CRYSTALLOGRAPHIC 
X-RAY UNIT—-NEWTON VICTOR 


such specimens. As there are fairly narrow 
limits to the size of the collimator, or pinhole 
system which defines the X-ray beam, nothing 
is gained by increasing the size of the focal 
spot or area on the X-ray target bombarded 
by electrons. Since most of the energy of the 
electron beam at these voltages is converted 
to heat and only a small proportion emitted as 
X-radiation, it is necessary to move (i.e., rotate 
or oscillate) the target so that a cool metal 
surface is continually presented to the bombard- 
ing electrons. In this way the intensity of the 
X-ray beam may be increased three or fourfold 
without any increase in the size of the focal spot. 

A continuous flow of water is required to 
dissipate the heat generated in the target of 
such a tube, and, as the target is rotating 
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see ag ie Copper Anode 
Fic. 14—-ANODE AND VACUUM SEAL OF 

-RAY DIFFRACTION TUBE-NEWTON VICTOR 
inside the evacuated tube, a special rotating 
high vacuum seal or gland had to be developed. 
It will be appreciated that a pressure not 
exceeding 10-*mm of mercury must be main- 
tained inside the tube, whilst the pressure on 
the other side of the seal is that of the atmo- 
sphere. The shaft on which the anode is 
mounted rotates at about 900 r.p.m. so that the 
seal must be reasonably free from friction and 
at the same time not wear rapidly, as this type 
of X-ray tube may be used for eight or even 
twelve hours daily. 

The high vacuum seal adopted for this duty 
consists (Fig. 14) of two specially shaped hard 








THE ENGINEER 


rubber rings, the intervening space being filled 
with a special oil. The outer diameter of the 
hard rubber ring is a push fit in the housing, 
which forms part of the stationary wall of the 
tube, whilst the inner diameter finishes in a 
knife edge held in contact with a highly polished 
revolving shaft, by a spiral spring. The oil 
used is one of the well-known apiezon series of 
high vacuum oils and greases, having very low- 
vapour pressures, so that if in the course of 
time there is any leakage through this gland 


the pressure in the tube will not rise to an | 


unworkable figure. There is very little friction 
between the moving and stationary components 
of the seul and the anode is rotated at about 
900 r.p.m. by a small fractional horsepower 
motor mounted directly on the X-ray tube. 

As will be seen from Fig. 14, the construction 
also involves watertight glands between the 
fixed water cooling assembly and the rotating 
anode assembly. These glands, however, are 
only required to withstand normal water 
pressure and no high vacuum is involved. 

The drawing shows the complete anode 
assembly with its high vacuum seal at its 
periphery so that this portion can be easily 
and rapidly demounted. For X-ray diffraction 
work the characteristic radiation is used, i.e., 
X-radiation of the wavelength peculiar to the 
metal of the target or anode, and for this reason 
the whole target assembly can be easily removed 
and the target itself exchanged. As shown, the 
anode is in the form of a truncated cone with a 
half angle of 6 deg. In X-ray diffraction work 
it is customary to use the X-radiation within 
an angle of 6 deg. to 9 deg. to the face of the 
anode as the proportion of characteristic radia- 
tion to the “white” radiation is higher at 
small anyles. It will thus be seen that as the 
surface of the target is at an angle of 6 deg. 
with respect to the main axis of the tube a 
camera mounted on one side may have the 
collimator, or beam-defining slits, normal to 
the wall of the X-ray tube. The distance 
between the specimen and the X-ray source is 
thus shortened and exposure times kept to a 
minimum. The beam of radiation emitted 
from the other side of the tube is at an angle of 
12 deg., but this can very often be used with 
small cameras for powder work and similar 
techniques so that the target to specimen 
distance is not increased. 

An oil condensation pump with a pumping 
speed of 30 litres per second is provided fur 
continuous evacuation of the X-ray tube. This 
pump is backed by a mechanical double-stage 
rotary pump. An electrically operated vacuuin 
tap working in conjunction with a vacuum relay 
makes the entire operation of the vacuum 
pumping plant automatic, so that it is only 
necessary to close the main switch when, after 
the lapse of time required for the oil condensa- 
tion pump to reach operating temperature, the 
necessary vacuum is produced. All vacuum 
joints on the X-ray tube are made with rubber 
gaskets so that a new filament can be fitted, the 
target materiul exchanged, or the thin windows 
through which the radiation is emitted replaced 
quickly and easily. 


ELECTRICAL RESEARCH ASSOCIATION 


Two demonstration models on the E.R.A. 
stand showed some of the recent research in 
connection with integrating watt-hour meters. 
They represented part of the work directed 
by Mr. G. F. Shotter towards clarifying the 
underlying phenomena of the parasitic forces 
that cause excessive wear, apart from the nor- 
mal rotational wear, of meter bearings. 

The first model was designed purely for 
demonstration purposes to illustrate in sche- 
matic form the thirteen parasitic forces which 
have been classified and measured. Although 
this was a scule model it was only intended 
to indicate the general direction of the para- 
sitic motion in relation to the main meter 
components. 

The second exhibit (Fig. 15) showed the 
apparatus used throughout the experiments to 
observe and measure the parasitic movements 
illustrated on the demonstration model. “As 
demonstrated, the apparatus used the rubber 
suspension designed to replace the normal 
bearing system of the meter, thus eliminating 
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the retarding influence of such bearings. 
During the actual research each meter was 
tested under both conditions and it will be 
readily appreciated that the design of the 
apparatus is such that changing from one 
condition to the other is simple. 

Basically the apparatus consists of a frame- 
work suitably designed to carry the electro- 
magnetic and permanent magnet systems of 
any single-phase meter with an easily adjusted 
arrangement to carry the rubber suspension 
system. To observe the movement taking 
place it was necessary to devise some means 
of illumination whereby a microscope of mag- 
nification X80, and containing an eyepiece 
micrometer, could be used to give direct and 





Fic. eens FOR STUDYING PARASITIC 
ORCES IN A.C. METERS—E.R.A. 


accurate readings. The method adopted was 
to treat part of the surface of the meter disc 
with matt black paint and then scutter on 
this background a minute amount of mer- 
cury, which had been mixed with a 1 per cent 
solution of gum arabic in water. The effect 
thus created was of a very large number of 
extremely small mirrors, which were securely 
locked on the surface of this disc and reflected 
the rays of a suitable light beam with great 
clarity. 

For the purpose of demonstration, a special 
permanent magnet system was built. Four 
magnets were mounted in guided slides in an 
arrangement designed to allow any combina- 
tion of permanent magnet system used in 
normal single-phase meters to be rapidly set 
up. As the value of certain of the parasitic 
forces can, in some cases, be considerably 
reduced by rearrangement of the meter braking 
system the necessary experiments can very 
quickly be set up on this special platform. 

Another E.R.A. exhibit was concerned with 
the recording of transient phenomena, in which 
it is usual to investigate one of the following 
three characteristics: (a) the amplitude of a 
parameter as a function of time; (6) the 
spacial distribution of the phenomenon as a 
function of time ; or (c) the spacial distribution 
of the phenomenon or of some parameter at 
some instant during its life. The first kind of 
characteristic is invariably associated with 
electrical transients and frequently with optical 
phenomena; the second and third are mainly 
associated with optical transients. The term 
“optical transient’ may be used loosely to 
include any transient source of illumination, 
such as a spark, a gas discharge, a flash tube 
or certain ignition processes. 

The apparatus exhibited illustrates a tech- 
nique used for studying the lateral distribution 
of light across a spark channel or gas discharge 
and may be classified under category (c) 
above. A rotating mirror is used to sweep 


Sigia 1-HNUNNn—AaANVeD NMOUOXMVENG AAVEH NOL-OS uBHOLS “IWOD - NMOUG 


April 7, 1950 





ZNIHOVW ONIHONSYL 2 IOM~-NvwNonEg Siu ONITUANG WO NVISSNYM 3Hi AO AUENIHOVA 


ENGINEER 


THE 





UIVA TVOINHOUL SVIZKIIAT AHL LV SLIAIHXHD AWOS 


414 





\pril 7, 1950 


an image of a section of the source across a 
931 A multiplier tube, the output pulse from 
this tube being amplified and displayed on a 


Box Containing 
Photo Multiplier 
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Fic. 16—PHOTO-MULTIPLIER SPARK 
RECORDING—E.R.A. 


high-speed oscillograph. The c.r.t. trace is 
normally photographed, to obtain a permanent 
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record. The amplitude of the pulse is a measure 
of the light output from the channel, whilst its 
duration is directly related to the diameter of 
the channel. The mirror speed is such that it 
takes approximately 10-* sec. to sweep a lcm 
diameter channel across the photomultiplier 
tube; thus variations of channel diameter 
within 10-* sec. for a channel of the above 
diameter are not resolved. The principles of 
the method are illustrated in the accompany- 
ing schematic diagram. The technique may 
be extended by the use of filters to investigate 
the lateral intensity profiles at particular wave- 
lengths, such results may then be analysed to 
yield the radial intensity profiles of discharges 
and also the radial variation of ion concentra- 
tion by application of spark effect theory. 

Three other techniques available for record- 
ing transient optical phenomena are illustrated 
in addition to the above exhibit. These are, 
respectively (i) Pulsed Kerr Cell Technique ; 
(ii) Iconoscope Technique; (iii) Image Con- 
verter Technique. Typical results are shown 
for each including an exposure of 6x 10-* 
sec. obtained using a high intensity flash tube 
as the source. 

The techniques exhibited were first described 
by R. F. Saxe and J. B. Higham and are being 
used and developed in the Electronics Depart- 
ment of Liverpool University (Professor J. M. 
Meek, D.Eng.), the work being sponsored by 
E.R.A. grants to Liverpool University. 


(Z'o be continued) 


Leipzig Technical Fair 


No. I1—(Continued from page 357, March 24th) 


i our issue of March 24th we described the 
general lay-out of the Leipzig Technical 
Fair and dealt with some of the principal 
exhibits in the machine tool hall, No. VIII. 
It is reported that over 350,000 people visited 
the Fair, among whom were included several 
thousands of foreign visitors from Western 
Europe and from other parts of the world. 
Foreign participation in the Technical Fair, 
as we pointed out last week, was mainly con- 
fined to several collective exhibits arranged by 
Eastern European countries. Some 500 firms 
from Western Germany exhibited at the Fair. 
Such restricted internationalism is, however, 
not altogether surprising, as we were informed 
that about 80 per cent of the whole trade of 
the Eastern Zone of Germany is with Russia 
and other Eastern European nations. 


TECHNICAL EXHIBITS 


One of the largest of the Western German 
exhibits in the machine tool hall was a roll 
grinder shown by H. A. Waldrich, of Siegen, 
Westphalia. It is one of the biggest machines 
the firm makes, and is the first machine tool to 
be shown by this firm since the war. For im- 
mediately after the war the whole of the 
company’s works was dismantled and has had 
to be rebuilt. The drawings for this machine, it 
is claimed, were only completed last summer. 
The grinder has a variable speed headstock and 
a tail- stock and there are two intermediate 
supporting bearings for the roll. The grinding 
head is mounted on a separate carriage and 
is vee-belt driven from its own motor. 

Considerable interest was taken in the 
various outside exhibits, and on the opposite 
page we show four examples. In front of the 
Russian exhibit in Hall V there were erected 
two tall oil-drilling rigs, one of which, as will 
be seen from our engraving, was complete 
with the sludge pumps and other auxiliary 
machinery. They were displayed by ‘‘ Maschi- 
noimport,” of 21, Kujbyschew Street, Moscow, 
which is the address of most of the principal 
Russian import and export organisations. 

The drilling rigs have a height of about 40m 
and are designed for a loading of 200 tons 
and for a lifting load of 40 tons. The power 
for driving the machinery consists of two 
300 h.p. diesel engines running at about 295 


r.p.m. The pumps are driven by multiple 
vee-ropes. 

A trenching machine was shown by the 
Maschinenfabrik Buckau-Wolf, of the S.A.G. 
(Soviet Aktiengesselschaft), A.M.O., of Magde- 
burg. It has a designed output of 175 cubic 
metres when digging a trench 4m deep at a 
speed of 36m per hour, and is driven by a four- 
cylinder Buckau-Wolf diesel engine of 100 
b.h.p. at 750 r.p.m. On another Buckau- 
Wolf stand another similar engine was shown 
running, having a power range of 80 to 100 
b.h.p. at 600 to 750 r.p.m. There was also an 
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by @ reciprocating movement against the flow 
of the fuel down the stepped grate was demon- 
strated. 

A good example of a modern heavy break- 
down crane was shown by the Staatl A.G. 
Transmasch, Unruh und Leibig, of Leipzig. 
It has a lifting capacity of 50,000kg, or 50 
metric tons, and is of welded design and con- 
struction. Similar cranes have been supplied 
for railway and industrial uses. It operates 
on the diesel-electric principle, a 100 b.h.p. 
diesel engine drives a 60kVA generator. The 
controls are simple and are worked from a 
cabin arranged between the legs of the crane 
jib. 

Another drilling rig for the oil industry was 
exhibited by the A.G. fiir Bergbau und Hiit- 
tenbedarf, of Salzgitter, Hartz. This firm 
has not been affected by the Salzgitter dis- 
mantling programme. The special design of 
lattice members and the profiles used are 
claimed to make possible fuller use of the 
strength of the steel. The towers are easily 
transportable and can be erected in one day, 
compared With a week required for an ordinary 
rig, using the same number of men. 


THE Matin Russian EXHIBIT 

The display of Russian engineering pro- 
ducts was housed in the old machine tool 
Hall No. V, which was completely renovated 
and decorated for the purpose. An effective 
ceiling lighting was introduced and the general 
appearance of the hall will be seen from the 
photographs we reproduce. One of the large 
exhibits was that arranged by ‘“ Techno- 
export,” which comprised a wide range of 
motor-cars, lorries and tractors, and road and 
rail transport material. As an example, we 
show one of the large cars, designed for seating 
seven persons. It has a wheelbase of 3760mm 
and is powered by an eight-cylinder four-stroke 
petrol engine, with a total cylinder capacity of 
six litres. The designed output is a maximum 
of 140 h.p., at 3600 r.p.m., and the maximum 
road speed is given as 140km per hour. A 
sports model was also on view with recessed 
headlamps and a low air intake instead of the 
usual radiator. Both these models showed a 
very striking similarity to leading American 
designs. 

Another interesting section which was also 
arranged by ‘“‘ Technoexport,” comprised a full 
range of agricultural machinery. A view of this 
section is reproduced overleaf. The largest 





7-SEATER RUSSIAN 


eight-cylinder engine of similar design, develop- 
ing 300 b.h.p. at 360 r.p.m., specially designed 
for marine propulsion and auxiliary work to 
the specification of the Germanischen Lioyd 
classification society. 

We also illustrate a large stoker for brown 
coal firing, built by the Apparate und Fuerungs- 
bau Weimar, a branch of the Maschinen 
Elektro-Ost V.E.B. Land, Thiiringen, which 
is noteworthy for its extreme width. A 
stoker of this type was recently supplied 
by the firm to a power house at Merseburg 
in Saxony. The method of operating the grate 


BUILT LIMOUSINE 


machines on view were combined harvesters 
and threshers, of the self-propelled pattern, 
driven by 60 h.p. diesel engines. Each of the 
machines has a total width of 124m, or close 
upon 40ft. To the left of our engraving will 
be seen a machine with a front reel feed. 
It has its grain tank behind the driver’s seat. 
This machine was demonstrated in action to 
the extent of raising and lowering of the head. 
The machine to be seen in the right background 
is of the auger or scroll feed design. These 
two designs are similar in construction to 
machines employed in California and in other 
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parts of the world with very large grain-grow- 
ing areas. Sets of extra wide cut mowers, 
in gang form, were also on view with ploughs, 
cultivating machinery, seeding machinery and 
dairy equipment. 

In the machine tool section of this hall a 
wide range of lathes, drilling machines, planers 
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schauer Strasse, Berlin, 0.17. It has a 
temperature range from plus 100 deg. to 
minus 70 deg. Cent., and is built for fully auto 
matic operation. The inside of the cupboard 
measures 1000mm in all directions. This 
space for test materials is provided with both 
cooling and heating facilities for the tempera- 





RUSSIAN AGRICULTURAL 


and shapers, grinding machines, gear-cutters, 
&c., were shown in operation. The design and 
construction was sound, but not novel. It 
accorded generally with British, American or 
German practice. But among the single- 
purpose machines specially built for auto- 
mobile work and industrial plants generally, 
some interesting original designs were shown. 
Space will not allow us to describe in detail 
all the sections of the Fair, but reference should 
be made to the large exhibit of textile machi- 
nery staged by the Textima Spinnereimachin- 
enbau, V.E.B., of Chemnitz. It included new 
spinning and weaving machines, yarn-testing 
equipment, &c., and these machines and the 





MATERIAL TESTING CUPBOARD FOR 
VARIABLE TEMPERATURES—RICHTER 


textile products of some 1000 firms in other 
parts of the Fair showed that the Eastern 
Zone textile industry is again on its feet. 
In the same hall a number of wood-working 
machines for factory and estate uses, were on 
view. These exhibits were arranged by 
L.B.H., the Vereinigung Land, Bau, und 
Holzbearbeitmaschinen, V.V.B., of Leipzig, 
a group also responsible for a display of German 
agricultural machinery. 

A wmaterial-testing cupboard for variable 
temperatures was shown by Joh Alfred Rich- 
ter K&ltemaschinenbau G.m.b.H., of War- 


MACHINERY IN HALL V 


ture range above-mentioned. ‘The compres- 
sors are electrically driven and are of neat 
design, using Freon as the refrigerant. Either 
a four-cylinder or a six-cylinder compressor 
can be used. The four-cylinder unit has an 
output of 50,000 kilocalories per hour, with 
single-stage working at 1450 r.p.m. 
Equipment of interest to civil engineers, 
which was shown by the Losenahusenwerk 





Soi. COMPACTOR—LOSENHAUSENWERK 


Diisseldorfer Maschinenbau A.G., included 
soil compactors and concrete-vibrators, some 
electrically operated and others driven by oil 
engines. We illustrate the large compactor, 
which is being used for railway-track building. 
The A.T.5000 model shown is driven by a 10 
h.p. diesel engine with evaporation cooling and 
a@ separate pulley for driving concrete mixers 
or other auxiliary plant. The frequency of 
vibration has a range of 750 to 1500 per minute 
and the drive permits forward, backward and 
sideways movement as desired, controlled 
from the handle. To transport the machine 
two steel wheels with a simple carriage are 
provided. The British agent for these machines 
is A. C. Wickman, Ltd., of Coventry. 

Among the precision and optical exhibits 
which filled Hall IX we have chosen for ilhus- 
tration the new universal measuring micro- 
scope recently introduced by Carl Zeiss, Jena, 
V.E.B. It has been designed for length 
measurements up to 450mm and diameter 
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measurements down to Imm and can equally 
well be employed for inside and outside measur. 
ing. For inside measurements a “ magic 





UNIVERSAL MEASURING MICROSCOPE—Zciss 


eye” electrically operated contact device is 
included, which records the contact between 
the point and the work without pressure. 
The design is also well adapted for measuring 
angles of threads and milling cutters and 
curved forms. Projection equipment is also 
available with this special model. Another 
exhibit was the reflecting mechanism for a 
Zeiss planetarium. 
RISE er ere ee 


Technical Reports 


Wartime Activities of the Road Research Laboruiory. 
His Majesty’s Stationery Office. Price ls. 3d.— 
Everyone is familiar with the story of the R.A.F,’s 
brilliant attack on the Moehne and Eder dams in 
1944, Few people are aware of the months of 
scientific research that preceded the raid, beginning 
with experiments on exact scale models of the dams 
and ending with a mock attack on a disused dam 
in a remote of Wales. The investigation is 
briefly described in this report. This research not 
only determined the correct design for the bombs and 
the depth below water at which they should be 
detonated, but also accurately predicted the extent 
of damage to the German dams. 

The methods developed at the Road Research 
Laboratory for using models to study the effects of 
explosives and projectiles resulted in great savings 
of time and labour. They were an invaluable asset 
in the unending race with German technicians, 
Model experiments, combined with the invention 
of ingenious devices such as the “ Marley ”’ camera, 
which photographed explosions at the rate of 100,000 
pictures a second, enabled the Laboratory to assist 
the Supply and Service departments in solving a 
great variety of problems. They included tho 
development of the 4000 lb and 8000 Ib “ block- 
buster ” bombs and the design of special projectiles 
for attacking such targets as the Dortmund-Ems 
canal, submarine pens, pill-boxes, German under- 
ground factories and the secret weapon sites. 

The Director of the Laboratory explains in the 
report how the organisation came to be concerned 
with problems so widely different from those to 
which it had been accustomed. He notes that 
“* it is possible under the stress of an emergency, and 
given a staff well trained in the fundamentals of 
science, rapidly to effect drastic changes in the 
character of the work undertaken by an industrial 
laboratory.” Within a few days of the outbreak 
of war a large of the staff of the Laboratory had 
been switc! over to the new problems, Not all 
of these ——. broke entirely fresh ground, 
however.’ The development of “‘ plastic armour,” a 
material as effective as armour plate against some 
forms of attack, was made possible by the knowledge 
of the properties of road surfacings acquired in the 
course of the Laboratory’s normal pursuits. 

In the later stages of the war it became necessary 
to devise rapid methods of paving airfields and roads 
in forward areas. One of the most qrere 
developments for this p was the materia 
known as “ P.B.S.” (prefabricated bituminised- 
hessian surfacing), of which some 60 million 
square yards were manufactured in Great Britain 
and America alone. Laid by special ‘“ stamp 
licker ” machines this material could cover an «ir- 
strip in twenty-four hours. The material used in 
the European campaign was the result of the work 
of the Laboratory which acted as a centre of instruc- 
tion and control of manufacture. - 

In addition to its research activities the Labora- 
tory undertook training courses for Air Force and 
Army Officers as a means of instructing Service 
personnel in road and airfield construction. 
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“* New Steelworks, Port Talbot 
—Planning and Design’’* 
By W.8. A, ATKINS 

‘THE new steel works at Margam, adjacent 

é to Port Talbot in South Wales, is an important 
; part of the steel industry’s overall programme 
of reconstruction. The immediate project 
covers the reconstruction and extension of the 
existing Margam works of the Steel Company 
of Wales, Ltd., and the construction of a new 
melting shop and mill buildings for the pro- 
duction of slabs, plates and strip. South of 
the Margam works is situated the new steel 
works, comprising the 80in strip mill, which, 
with its melting shop, ancillary buildings, and 
plant, has been named ‘“‘ Abbey Works ” and 
forms the subject of this paper. 

The reconstructed Margam works will serve 
hot metal from the blast-furnaces to the north 
end of the melting shop buildings in the Abbey 
works (Fig. 1), where it will pass through 
mixers into the 200-ton fixed open-hearth 
furnaces for making into steel and casting 
into ingots. From the casting bay of the 
melting shop buildings the ingots will travel 
northwards, in their moulds, and return 
southwards into the ingot-stripping bay, which 
is situated at the north end of the mill build- 
ings. Here the ingots are stripped from the 
moulds and the moulds passed to the mould- 
preparation yard, where they are cleaned and 
repaired, and thence returned to the melting 
shop casting bay. From the stripping bay 
the ingots pass through the ingot stockyard 
into the soaking pits, where they are heated 
to a uniform temperature and then conveyed 
on @ steel roller run-in table to the slabbing 
mill rolls. Here they are rolled into slabs 18ft 
long by 6ft wide by 6in thick. From the 
slabbing mill, the slabs proceed along the 
mill roller table to the vertical edger and slab 
shears, where they are trimmed and cut to 
exact length. Finished slabs are pushed off 
the mill table by pusher machinery and con- 
veyed along a slab-transfer track into the 
slab yards for dressing and stacking. 

Slabs are either sold as such or returned to 
the continuous mill via any one of the four 
reheater furnaces, where they are heated to 
an approximate uniform temperature of 2000 
deg. Fah. From the reheater furnaces the 
slabs are returned to the mill table and passed 
through a series of roughing mills, where they 
are rolled into plate. Next the continuous 
plates pass over a long run-out table to achieve 
the required drop in temperature before 
entering the six-stand finishing mills, where 
they are rolled into steel strip, down to 1/,9in 
thickness by 82in maximum width, and then 
onwards through flying shears, where the 
4 strip is cut to the required length. From 

here the strip passes down a further run-out 
mii table to the down coilers, where it is coiled, 
and the coils are conveyed either to the cold- 
reduction plant or to the plate finishing depart- 
ment. In the latter, the strip is prepared for 
sale in finished-sheet or coil form. Coils from 
the down coiler are conveyed into the cold 
mill, through a covered passage linking these 
two buildings, and then pass through pickle 
lines, annealing furnaces, temper mills, and a 
three-stand reduction mill to provide the 
finished cold-reduced sheets. The remainder 
of the cold mill comprises inspection, packing 
and despatch bays. 

The melting shop houses two 800-ton mixers 
and eight 200-ton fixed open-hearth furnaces. 
Provision is made to extend the melting shop 
to a total of twelve 200-ton melting-furnaces. 
The raw materials (limestone, dolomite, ferro- 
silicate, ferro-manganese, lime, scale and ore) 
are contained in steel bunkers in the raw- 
materials bay at the south-west corner of the 
melting shop buildings. Scrap metal is stored 
in bunkers in the adjacent scrap-box-filling 
bay, where it is filled into charging boxes. 
These materials pass into the charge-holding 
bay, ready for feeding to the furnaces. From 
here the materials are brought on, as required, 
to a track running alongside the front of the 
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furnaces, into which they are charged by 
fixed ground-chargers. Hot metal for furnace- 
feed is brought in from the mixer bay on a hot- 
metal track on the east side of the furnace 
bay and is fed into the furnaces by crane. 
Furnaces are tapped continuously, for each 
charge, into hot-metal ladles in the casting bay, 
and these are conveyed by crane to the east 
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(Left) Slag-Pocket Construction 
(Right) Regenerator Construction 


FIGs. 2 AND 3—Melting Furnaces 


side of the bay, where the metal is teemed 
into ingot moulds and transferred to the ingot- 
stripping bay of the mill buildings. 

Suitable coiled strip will be supplied to a new 
tinplate works now being constructed near 
Llanelly, where cold reduction and electrolytic 
tinning will be carried out. The output from 
the Abbey works will be,about 1} million tons 
per annum. 


GENERAL SrrE Works 


The new Abbey works site is a narrow coastal 
marshy plain between the sand dunes of 
Swansea Bay on the west and the Welsh moun- 
tains on the east. On the north boundary, 
dividing the new site from the Margam works, 
is the tidal estuary of the River Arnallt, from 
which the Abbey site is protected by a clay 
bank. The area was below sea-level and was 
liable to flooding; there were two large lakes 
on the site. It was decided to raise the level 
of the site by about 10ft to give a works raile 
level of +21-00 O.D., filling to be obtained 
from sand dunes and slag tips nearby. 

The site was explored by bore-holes, trial 
holes, and excavations, undisturbed ground 
samples were taken and test-piles were driven. 
A bad feature of the site was an extensive 
layer of peat, up to 15ft thick, at a depth 
varying from 0 to 18ft, outcropping towards 
the south end of the site. Stabilisation experi- 
ments on this peat were not successful. 

To drain the site, a temporary system was 
prepared, using and augmenting existing ditches, 
the latter being cleaned out. The two lakes 
were dredged and filled. The main permanent 
drainage system was planned round two main 
culverts, both of 6ft square reinforced concrete 
box-section. 

Deep drains for process purposes and storm- 
water drains were planned ahead of the fill, 
and were arranged so as to entail the minimum 
of excavation. The highest invert-level is 
+11-00 O.D., and the fall is generally 1 in 500. 
Pipe sizes gange from 12in to 42in diameter 
at the point where the final drain enters the 
pump-house. In some cases the pipes are cast 
into the bottoms of service tunnels. Process 
drains are collected into service tunnels. 
Process water is recirculated from the main 
pump-house to the works through 75ft dia- 
meter Dorr-type clarifiers and an elevated 
reinforced concrete water-tower. 

Culvert and deep-drain runs are piled. Pipes 
are surrounded” with reinforced concrete, 
designed to span between single 60-ton piles 
spaced generally at 18ft centres. Culverts 
and service tunnels are designed to span between 
pairs of 60-ton piles spaced generally at 20ft 
centres. Drains to the finishing departments 
and to the cold mill are laid in consolidated 
fill and are not piled. Storm-water from builde 
ings travels via open concrete channels, which 
form plinths around the buildings, and then 
through sumps and manholes into the storm- 
water system. Storm water drain capacity 
was designed on the basis of a maximum rain- 
fall of 1}in per hour. 

Culverts and drains, including the original 
temporary site drainage, deliver to the main 
pump-house to the west of the works, where 
the invert level is + 1-00 O.D. 
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Surplus storm-water delivered to the pump- 
house is discharged to the sea by pumping 
through a 6ft by 7ft reinforced concrete box- 
section culvert, constructed through the sand 
dunes to an outfall on the sand beach sited 
about 200ft from the littoral dune. The deter- 
mination of this outfall position allowed for a 
future adjustment of the coast line caused by 
the closing of the Arnallt estuary. The shape 
of the outfall was decided after a series of 
tests made on a model in the site laboratory ; 
as a result of these tests, 
the cross-section of 
the culvert remains 
unaltered to its mouth 
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foundations, which are, therefore, designed to 
deal with vertical dead and live loads, longi. 
tudinal and transverse thrusts and overturning 
moments, the base sizes developing the noces. 
sary passive earth resistance. In designing 
piled foundations, allowance had to be rade 
where necessary, for surcharge caused by grind 
loading (stacking and storage), railway tacks 
and roadways, and for the effect on the yiles 
caused by the sinkage of fill under |) ayy 
stacked loads. : 


“p" ope 
Building Line 


Building Lin 





and discharges on to a 

30ft wide apron, which 

extends seawards for ont a0 
30ft. The apron was = 
constructed of rock 

















boulders, each of about Fi 
8 cwt, toa depth of 4ft 
6in. 
Process water de- 
mands are considerable 
and every possible source 
of water supply had to 
be investigated. A 60,000,000-gallon reservoir 
was planned in the original scheme and, since 
a large volume of sand fill to the site was to 
be obtained by dredging and pumping in the 
sand dunes, several trial holes were dug in 
the dunes in the area of dredging and ground- 
water levels were regularly observed. They 
were found to vary between +15-00 O.D. 
and +18-:00 O.D. Analysis of the water 
showed it to be fresh and free from impurities, 
even in the trial holes close to the seashore. 
Additional bore-holes proved that sand existed 
down to levels between + 8-00 O.D. and +3-00 
O.D., overlying stiff clay. It was therefore 
decided to use the dredger pool as a reservoir, 
and the dredged boundary and depths were 
arranged accordingly. It was planned to 
dredge uniformly to as great a depth as possible 
and to cover maximum area, and then to fill 
the reservoir to +20-00 O.D., with draw-off at 
+7-00 O.D., thus giving a capacity of approxi- 
mately 80,000,000 gallons. A _ steel jetty, 
225ft long, gives access to the draw-off tower. 
The area of the dredged reservoir is 28 acres. 
Additional process water supply was obtained 
from the Kenfig River, about 2} miles away, 
where a weir was installed. A well was sunk 
nearby and water pumped from the river and 
from well is delivered into an elevated water 
tank, whence it is conveyed by piped gravity 
flow to the Abbey site. f 
REINFORCED CONCRETE WORKS 
Works rail level was established at + 21-00 
O.D. and this was, in effect. the datum level 
for the entire site. Almost all foundations to 
buildings and plant and all tunnels rest on cast 
in situ piles of 30 tons, 60 tons and 90 tons 
capacities (the majority being 60-ton piles). The 
piles were driven to depths ranging from 30ft 
to 60ft below the +21-00 O.D. level into a 
specified stratum, at which level the usual 
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Fic. 4—Approximate Temperature Gradient in Melting 
Furnaces 


test flights of blows for further penetration 
were taken. The piles are therefore mainly 
toe-bearing and regular loading tests were 
carried out upon them. Under plant and fur- 
nace foundations the piles are spaced, in general, 
at 5ft to 6ft centres, whilst under main building 
column foundations they are spaced at 3}ft 
centres in groups. 

Except in the cases of smaller isolated adminis- 
trative and welfare buildings, foundations for 
the building structures are heavy. Works 
building frames are all of the continuous type 
and have been designed to be monolithic with 











Fic. 5—Typical Cross Section through Continuous Mill Foundations 


Normal base-plates to stanchions have been 
discarded ; the legs of the columns have been 
inserted into preformed  corrugated-sided 
pockets in the concrete foundations and con- 
creted in. Loads from stanchions are trans- 
mitted to the bases, partly in bond between 
concrete and steel shaft, and partly in bearing 
by small channels or angles welded to the 
embedded part of the steel stanchion legs. 

The structural design provides braced rigid 
bays at certain intervals along the building 
lengths and, except in the stripper building, 
these are of unit dimensions, either 40ft or 
55ft. At these bays, longitudinal forces are 
transmitted to the foundations. A heavy 
reinforced concrete beam is provided along the 
centre-line of bases connecting several bays of 
piled foundations together each side of the 
braced bay, and the whole system is designed 
for the necessary ive earth-resistance 
against longitudinal thrust from the structural 
system. In other bays, on external faces, the 
spaces between the main bases are spanned by 
lighter framing-beams, integral with continuous 
rainwater channels, which also form building 
plinths. On intermediate lines, where no 
floors occur, the piled bases are isolated. 
In limestone or slag-floored shops, like the 
mould-preparation bay and slab yards, there 
are no transverse ties to bases. These prin- 
ciples of base design are adopted throughout 
the works. 

There are many different types of plant 
foundations, only one or two of which can 
be described. In the melting shop buildings, 
the most extensive foundations are for the 
200-ton melting furnaces, which are arranged 
in groups of four. Two groups of four have 
been constructed in this present scheme, 
together with the piling for one additional 
furnace, to facilitate extension to a twelve- 
furnace shop. The construction of slag- 
pockets is illustrated in Fig. 2; they are 
designed for a construction load of 2000 Ib 
per square foot, together with the stresses 
caused by a temperature gradient from 150 deg. 
to 50 deg. Fah. across the 2$ft thickness 
of reinforced concrete base slab. Regenerator 
foundations are shown in Fig. 3, and these 
are designed to resist a construction load of 
800 Ib per square foot plus temperature 
stresses, as for slag pockets. The estimated 
temperature gradient across furnace insulation 
and foundations is shown in Fig. 4. Since 
regenerator foundations are below general 
water-table level in this area, 3in land drains 
are provided immediately over the 24ft thick 
base slabs, to drain off any leakage that might 
occur. These drains feed into a sump between 
the furnaces, which can be pumped out 
periodically. Reinforced concrete retaining walls 
form the perimeter of the furnace foundations, 
and are designed for the theoretical pressure 
due to surcharge, earth and ground-water, 
combined with the temperature stresses due 
to a temperature drop of 50 deg. Fah. through 
the 10in thick wall. There are internal con- 
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crete walls in each furnace foundation, and these 
follow the flue profiles leading to the waste- 
peat boiler and chimney foundations. Expan- 
gion joints are provided around the perimeter 
of each furnace foundation, isolating them 
from building and platform foundations and 
from each other. Adequate provision has 
been made in the furnace design for the ven- 
tilation of foundation slabs. There are approxi- 
mately 250 piles, each of 60 tons capacity, 
under each furnace foundation. Reinforce- 
ment ratios in the melting shop foundations are 
approximately: (a) furnaces, 1 ton of steel 
to 20 cubic yards of concrete; (b) main bases, 
1 ton of steel to 30 cubic yards of concrete ; 
(c) beams, 1 ton of steel to 18 cubic yards of 
concrete. 

Throughout the furnace and charge-holding 
pays of the melting shop, the stage or plat- 
form is at a level of +43-00 O.D., and is con- 
structed of either troughing and concrete or 
plain plate, carried on a steel framing of heavy 
construction. Beyond the south end of the 
melting shop, this platform extends in rein- 
forced concrete to meet an earth ramp, which 
rises from the marshalling yard at the south 
of the site, and handles melting shop rail traffic. 


SLABBING Mitt FOUNDATIONS 


In the mill bay, continuing south from the 
soaking-pits, are the slabbing mill foundations. 
(Fig. 5). These can be described as a very 
large concrete block, approximately 500ft 
long by 60ft wide by 30ft deep, with a com- 
plicated outline; inside them are formed 
tunnels, air chambers, &c. The whole of these 
foundations are studded with holding-down 
bolts, which are concreted in. The bolts range 
from jin diameter up to 6in diameter, weighing 
up to 1 ton each, and have been fixed, in general, 
to within }in tolerance. In addition, many 
curved conduit tubes, up to 6in diameter, and 
air ducts, up to 30in diameter, have been con- 
creted in the foundation blocks to meet elec- 
trical and mechanical requirements. The com- 
plicated arrangement and lay-out of the machi- 
nery made it impracticable to arrange expansion 
joints through the foundations. The setting- 
out of plant of this type required meticulous 
accuracy and it was important, bearing in 
mind synchronised high speeds (at the finishing 
end, sheet-metal comes off the rolls at 2000ft 
per minute), that one piece of plant should 
not be able to move in relation to another, 
and should be set correctly. Provision had, 
therefore, to be made to deal with stresses 
caused by expansion, contraction and shrink- 
age. For construction purposes, the design 
allowed for 2ft 6in wide shrinkage gaps to be 
left transversely at every 40ft length of foun- 
dation; these gaps go right through from 
the level of pile cut-off to the finished top- 
level. They were filled in not less than thirty 
days after the main mass had been poured, 
so that shrinkage effects could be reduced, 
In addition, 12in diameter bore tubes were 
cast into these large masses of concrete at 6ft 
centres, as the work proceeded. Some of these 
tubes were filled with water and temperatures 
were noted periodically. Finally, the tubes 
were reinforced with longitudinal steel and 
hooping, and were filled with concrete to form 
concrete piles within the foundations. These 
facilitated the dissipation of heat set up during 
curing and afforded effective shear-reinforce- 
ment joining together the various lifts of the 
foundations throughout their height. 

The rest of the foundations for the hot mill 
and cold-reduction mill follow similar lines. 
Planning, design and detailing of this work 
were further complicated by the desire to 
incorporate in the plant the latest method of 
fast continuous-strip rolling and yet keep up 
the required speed of construction. To effect 
proper liaison with the mechanical and elec- 
trical engineers and all the various contractors, 
the bulk of the civil engineering technical 
staff was established on the site. As the work 
progressed, constant checking was necessary 
to relate costs to the overall estimates made 
in 1947 and consideration had always to be 
given to an alternative means of planning that 
would enable those estimates to be substantially 
upheld. 
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An Instrument for Conductance 
Measurements 


A NEW conductance bridge (type “ E 7566 ’’), 
recently introduced by Mullard Electronic 
Products, Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2, provides a convenient 
and sensitive means for indicating chemical 
or concentration changes in a wide variety of 
industrial processes. For example, among its 
varied applications may be included the measure- 
ment of sodium hydroxide content in industrial 
solutions ; the routine checking of the alkali 
content in washing solutions; conductivity 
measurements on distilled water, boiler water 
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and the power consumption is approximately 
14W. 

For ease of operation and reading, a stand is 
provided for mounting the instrument on a 
bench in an inclined position.- Alternatively, 
where permanent installation is required, the 
unit can be fixed to @ wall, four holes being 
provided in the base for this purpose. A con- 
ductivity controller, type ‘“ E 7567,” is also 
available for permanent installation. This 
instrument includes a built-in relay which 
enables the automatic control of conductance 
to be carried out. 

The electrodes used for insertion into the 
liquids under test consist of a pair of platinum 
plates rigidly mounted at the predetermined 





BRIDGE FOR CONDUCTANCE MEASUREMENTS 


condensate, &c., and the determination of 
soil acidity or alkalinity. The instrument is 
also useful for determining the concentrations 
of brines, and for many other laboratory and 
factory tests which have to be carried out for 
routine monitoring purposes. It offers wide 
scope for such tests in brewing, electroplating, 
power plants, market gardening, and in 
chemical, textile, sugar and soft drink 
manufacture. 

This new Mullard instrument, which is 
illustrated herewith, is basically a modified 
Wheatstone bridge, operating at a test fre- 
quency of 2-9 ke/s. The balance is obtained 
by means of a precision potentiometer and is 
indicated by a “magic eye” operated via an 
electronic amplifier embodied in the instrument. 
A range switch gives multiplying factors of 
x1, X100 and x 10,000. Two other positions 
are also included: one enables readings to be 
taken directly in parts per million of sodium 
chloride, and the other allows the bridge to be 


‘accurately calibrated by means of internal 


standards. The instrument dial is calibrated 
in micro-mhos. An inner scale is also provided, 
reading from 1 to 100 parts per million of sodium 
chloride. This scale is used in conjunction with 
a jacketed conductivity cell containing a 
standard solution, under which conditions 
the bridge is operated as a comparator. Tem- 
perature compensation in such tests can be 
automatically achieved by immersing the 
jacketed cell in the test solution so that it 
acquires the same temperature. Operating as 
@ comparator, the instrument gives an accuracy 
of within +2 per cent. For conductance 
measurements the accuracy is within +3 per 
cent, whilst for measurements directly in terms 
of parts per million of sodium chloride, the 
accuracy given is +2 per cent. 

The instrument weighs 8 lb and is self-con- 
tained in a metal case measuring 64in by 53in 
by 7in, and finished with corrosion-proof grey 
“Dimenso”’ stoved enamel. ration is 
from a.c. mains, 110V to 245V, 40 to 100 c/s, 


distance from each other and surrounded by a 
protective glass screen. Various kinds of cell 
are available, including a dip cell (type 
“FE 7591”), intended for general laboratory 
applications ; an industrial cell (type 
‘** E 7592’), designed for permanent installa- 
tion in industrial vats and tanks, being of 
robust construction having a heat-resistant 
glass body with a stainless steel pipe union 
threaded fin B.S.P.; and a comparison cell 
(type “ E 7593’), jacketed and designed for 
use as a@ comparator. Special cells can also be 
manufactured to suit specific applications. 





Books of Reference 


The Directory of Shipowners, Shipbuilders and 
Marine Engineers. 1950. Forty-eighth edition 
London: Tothill Press, Ltd., 33, Tothill Street, 
Westminster, 8.W.1. Price 30s.—The 1950 edition 
of the Directory of Shipowners, Shipbuilders and 
Marine Engineers has recently been published and 
like its predecessors, it presents, in convenient form 
for reference, particulars of the leading shipping 
and shipbuilding companies of the world, including 
new information from Germany, Italy and Japan. 
The first section lists shipowners and gives par- 
ticulars of their fleets, including details of individual 
ships and the next section gives details of ship- 
yards and engineering establishments. (It is 
noteworthy that the names of management per- 
sonnel appear in both sections in some detail.) 
Consulting naval architects and marine engineers 
are recorded, together with trade organisations, 
classification societies and Government depart- 
ments. Various indexes complete the volume, 
including ship names, companies in order of coun- 
tries and towns, telegraphic addresses, a general 
index and a personal index. 

a 

B.I.F. Export Gata.—tThe Institute of Export 
is organising an “‘ Export Gala,” in connection with 
the British Industries Fair, on Friday, May 12th. 
It will be held at the Empress Hall, Earls Court, 
London. Tickets are £1 10s. each, and full details of 
the event can be obtained from the Institute of 
Export, 140, Cromwell Road, London, 8.W.7. 
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THE ECONOMIC SITUATION 

Srxscz the attempt was first made in 1947 
to review the economic state of this nation in 
an ‘‘ Economic Survey,” these annual docu- 
ments have increasingly become more 
cautious in prediction. Those whose duty it 
is to compile them have been taught by hard 
experience how hazardous pradictionis! For 
it is not only that unforeseen events, such as 
the fuel crisis of February, 1947, the “‘dollar ” 
crisis of the same year and the devaluation of 
sterling in September, 1949, have repeatedly 
altered the whole bases of calculation. Expe- 
rience has also shown that, much though the 
Government may desire to do so, it can in 
fact do little, positively, to ensure that any 
particular industry reaches the target output 
set for it, or even to ensure the transfer to it of 
an increased number of workers. The 
Government can only act, negatively, by 
restricting the expansion or development of 
certain industries by limiting their capital ex- 
penditure, thus securing, at least, that those 
workers who may be available go elsewhere 
to find employment. It is rational, therefore, 
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that in the “‘ Economic Survey for 1950 ” no 
detailed targets are set down, This year’s 
Survey, indeed, has become little more than 
an estimate of what may happen in twelve 
months providing certair assumptions prove 
to be correct, rather than a programme of 
what it has been planned should happen. 


The present Survey is a _ serviceable 
document and it demands a situation 
amongst the files whence its statistics can 
be readily made available for reference. 
But, to be frank, it is rather dull. For 
it has little that is new to say. “The 
Government,” it preaches, “regards it 
as cf vital importance that we should con- 
tinue the major economic and financial 
policies by which we have been guided over 
the last three years.” Rising productivity, 
as revealed in the Survey, provides the 
brightest spark of hope for a less austere 
future. Britain’s index of production stood 
in 1949 about 6} per cent higher than in 1948; 
over the whole field of business enterprise 
it is regarded as probable that output per 
man-year increased hy 4 per cent; and it is 
estimated conservatively that the present 
year will show a further increase of the latter 
figure by 2} per cent. The engineering indus- 
tries have played a major part in bringing 
about these increases of output. During 
1949, for instance, the output of those indus- 
tries was 7 per cent above that of 1948, and 
it was then no less than 60 per cent above the 
output of 1938. Would that all industries 
had as fine a record! The 1949 figures are 
all the more encouraging in that the increased 
output must have been achieved pre- 
dominantly by raised productivity per man- 
hour in the industry, and not as in former 
years, partly as a consequence of an increased 
number of workers. But, very satisfactory 
though such figures are, it remains debatable 
whether the output of the industry is being 
used in the way best directed to serve this 
country’s economy. The engineering indus- 
tries, the Survey reveals, are responsible for 
about 40 per cent of all manufactured goods 
exported from this country and it is 
obviously true that a large proportion 
of the output of so productive an industry 
must be exported if a balance in Britain’s 
oversea trade is to be maintained. But—it 
is a point stressed in the Survey—efficiency 
of production must be raised at home if costs 
and prices are to come down. Can efficiency 
of production be rapidly raised if so 
large a proportion of new machinery is sent 
abroad? Some improvement can, indeed, be 
obtained by the use of better methods. But 
the improvement that can be so brought 
about is limited and it follows that the oppor- 
tunity to bring down costs and prices (or even 
to hold them stable) becomes limited, too. 
Indeed, enforced use of old equipment, 
subject, as the years pass, to increasingly 
heavy maintenance, necessarily raises costs 
of production. Had the railways, for instance, 
been able to renew track and rolling stock 
and carry out other improvements as rapidly 
as they wished, would it ever have been neces- 
sary for the Transport Commission to make 
application to increase freight charges? By 
how much does shortage of electricity 
generating capacity, by hampering winter 
production, raise costs to industry? By 
how much are road transport costs increased 
by ill-maintained roads? How many old 
tools, subject to heavy maintenance, lacking 
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in precision or capable of outputs sub. 
stantially below their up-to-date counter. 
parts, are still unwillingly retained jp, 
industry to inflate its costs? If we are to 
look forward to prosperity in the future jt 
will not do unduly to restrict capita] 
expenditure upon re-equipment now, in order 
to foster exports. 

The truth of the estimates contained ii) the 
Survey is expressly made provisional upon 
the satisfaction of four assumptions. The 
first, that efficiency should be increased jn 
British industry in order to keep costs down, 
is one upon which the matters we have just 
been discussing have an obvious beaving. 
That assumption, too, is related to the 
second one, that stability of wages and 
incomes shall be maintained. For if prices 
rise—indeed, possibly, if they do not fui/— 
the pressure for raised wages is likely to 
become irresistible in many industries. Nor 
can much hope be based upon the forth. 
coming Budget to relieve this pressure. For 
though taxation is too high, estimates for 
1950/51 suggest that those who confidently 
expect substantial reliefs are far too sanguine. 
The third assumption—that Marshall Aid 
will continue—seems reasonably secure. But 
the fourth is the most hazardous of them all. 
It is that there shall be a continuation of a 
high level of world demand and particularly 
of business activity in the United States. In 
1949 a comparatively slight recession of trade 
activity across the Atlantic led to the de- 
valuation of sterling and many other 
currencies. We cannot, of course, safely 
assume that just such another recession will 
not afflict the United States in 1950. The 
necessity to make such an assumption in 
order to justify the Survey’s estimates for 
1950 unfortunately reveals how weak this 
country’s economic situation remains. Is it 
a curious paradox of the post-war world, or 
is it a consequence of governmental policies, 
that that weakness persists despite a greater 
output from the industries of this country 
than has ever been achieved before ? 


METALLURGICAL CENTENARIES 


Tue “ birthday-book ”’ method of celebrat- 
ing the achievements of the great figures of 
the past may be illogical, but it has its 
attractions especially when the individuals 
commemorated are linked together by some- 
thing more important than mere chronology. 
It happens, for example, that 1849-50 saw 
the birth of three pioneers in the science of 
metallography. On October 7, 1949, there 
was celebrated with due ceremony at the 
Sorbonne, Paris, the centenary of the birth 
on March 10, 1849, of Floris Osmond, hailed 
as the .“ Founder of Metallography” in 
speeches made in his honour on that occasion. 
After ten years’ steelworks experience at 
Denain and Creusot, Osmond returned to 
Paris, where, at first in the laboratories of 
Professor Troost, he devoted himself to the 
scientific study of iron and steel, and founded 
at the Sorbonne a school of metallography 
which exercised a profound influence on the 
advancement of the subject. On this achieve- 
ment rests the title “founder of metal- 
lography.” Nevertheless, Osmond had his 
forerunners, and he himself recognised them 
by naming the structures which he observed 
in hardened steels after Martens, Troost and 
Sorby. The present year is the centenary 
of one of these—Adolf Martens—who was 
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porn on March 8, 1850, at Backendorf. His 
greatest work was done in the field of strength 
of materials ; he was the author of the well- 
known “‘ Handbook of Testing Materials,” 
and was for many years Director of the Royal 
Testing Laboratories at Charlottenburg. 
Metallurgists remember him mainly as a 
pioneer in metallography whose name is 
indissolubly linked with that of one of the 
structural constituents of hardened steel. 
His first metallographic communication 
appeared in 1878, and his microscopical 
work was largely directed, in line with his 
other interests, to the study of fractures, 
fissures, blowholes, graphite in cast iron, and 
the crystallisation of metals. It was entirely 
independent of the work of Sorby, who, 
though rightly regarded as the pioneer of the 
miscroscopical study of metals, published 
little but brief notes on the subject until! his 
lecture at the Firth College, Sheffield, on 
October 20, 1882, and his papers before the 
Iron and Steel Institute in 1886-7. Martens 
introduced improvements into the micro- 
scope, adapting it for metallurgical purposes, 
and in conjunction with E. Heyn in 1899 
designed the first horizontal photomicro- 
graphic equipment (made by Carl Zeiss) 
which offered the advantages of rigidity, 
freedom from vibration and greater con- 
venience to the operator. He had already, 
in 1890, devised the Martens sclerometer, 
in which a stationary diamond point pro- 
duces a scratch on the polished surface 
of a specimen moving horizontally. With 
this instrument, which may be adapted for 
micro-hardness tests, he measured the rela- 
tion between hardness, composition and 
structure in alloy systems. 

The success of Osmond’s work was largely 
due to his collaborator in founding the French 
school of metallography, Henri Louis Le 
Chatelier, the centenary of whose birth, on 
October 8, 1850, also falls this year. The 
special contributions of Le Chatelier were of a 
physical and pbysico-chemical character, 
an outstanding example on the practical 
side being the introduction of the platinum 
platinum-rhodium thermocouple in 1887, 
the use of which, in conjunction with a 
photographic recorder, was adopted by 
Roberts-Austen in 1889 in the “ Alloys of 
Iron ” Research, sponsored by the Institution 
of Mechanical Engineers. Le Chatelier also 
did much to improve polishing procedure and 
methods of etching, and, like Martens, he 
designed a horizontal photomicrographic 
equipment, the first to incorporate an 
inverted microscope in which the specimen 
was placed face downwards on the stage. 
The outstanding metallurgical centenary 
in 1950 is, of course, that of Sidney Gilchrist 
Thomas, who was born on April 16, 1850. 
The unique achievements of this twenty- 
seven-year-old police court official will be 
dealt with by Mr. James Mitchell in the 
Iron and Steel Institute’s commemorative 
lecture on April 26th. The rapid translation 
of his ideas into practice was due to a number 
of co-operators, both at home and abroad. 
On the Continent, where the introduction 
of the Thomas process was of immense 
economic importance, and where there was a 
tendency in some quarters to put on the 
market something less than the best possible 
product, it is fortunate that both among 
steelmakers and engineers there were some 
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who were intent on maintaining a high 
standard in basic steel. Among them was 
another whose centenary falls in this year— 
Ludwig von Tetmajer, born at Krompach 
in Hungary on July 14, 1850. He was a 
professor at the Zurich Polytechnic, Presi- 
dent of the International Testing Association 
(from which sprang the New International 
Association for Testing Materials), and author 
of numerous important memoirs on the test- 
ing of iron and steel. He rendered great 
service to the standardisation of the testing 
of materials, and did a great deal in furthering 
the development and application of basic 
steel He was quick to recognise and 
emphasise the fact that when “ Thomas 
steel” was used for constructional purposes, 
exceptional care should be taken in obtaining 
samples for test purposes and that each 
charge of the converter should be carefully 
followed through. He summarised the 
experience of the railways of Italy, Switzer- 
land, Germany, Finland and other countries 
with basic steel in a book “‘ On the Behaviour 
of Thomas Steel Rails in Practice,” published 
in 1894. 

There have been earlier celebrations’ of 
the achievements of Sidney Gilchrist Thomas. 
One of them, organised by the Société des 
Ingenieurs Civils de France to commemorate 
the jubilee of the introduction of the Thomas 
process into France, was held in the presence 
of the President of the Republic and other 
Ministers on December 5, 1932. It coincided 
with a period of economic depression. In 
the final speech on that occasion, Monsieur 
Daladier, then Minister of Public Works, 
expressed some views which are not without 
significance to-day. ‘‘ Technical develop- 
ment,” he said, “like everything else, needs 
to be disciplined, but not muzzled... . It is 
precisely in times of crisis that it is necessary 
to facilitate the task of inventors.... In 
a world saturated with ordinary, generally 
accepted products, is it not necessary to 
re-animate consumption by offering some- 
thing new?” It was inventive genius, he 
added, that could open up to humanity a 


prospect of economic progress and give the 
world new riches. 





Obituary 
BARON VAN HAERSOLTE 


Many of our readers heard with regret 
the announcement at the meeting of the 
Institution of Naval Architects of the death 
last week of Baron van Haersolte, of 50, 
Mesdagstraat,.The Hague, Holland, at the 
age of seventy-two. 

Baron Haersolte was for many years the 
Director of the Nautical and Technical Insti- 
tute in Rotterdam. He was born at Zwolle 
in 1877, and he entered the Netherlands 
Navy in 1893. He was attracted by the 
technical side of his profession and spent 
several years in the torpedo service. On 
his retirement from the Navy in 1905 he 
joined the signal staff of the Holland Railway 
Company. In 1912 he was invited to join 
the Dutch Patent Board, and later served in 
its shipbuilding and railway sections. Later 
he became an agricultural expert. During the 
1914-1918 war, Baron van Haersolte was 
recalled to the Navy and was engaged on 
mine destruction work. 

After the war, about the end of 1918, he 
became, Director of the Nautical Technical 
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Institute and Museum, which was founded 
in the Haringvleit, Rotterdam. That Insti- 
tution served for many years as a cleari 
house for new inventions and devices 

on ships, and in connection with their 
machinery, and a fine collection of useful 
exhibits was built up. 

In the German air attack on Rotterdam 
the Institute and Museum was burnt 
out, but some models and practically 
the whole of the library and catalogues 
were saved. During the difficult years of 
German occupation, Baron Haersolte 
spared no effort to rebuild his museum. 
By careful planning and building the new 
museum in Rochussenstraat, Rotterdam, was 
ready shortly after the Netherlands were 
freed, and exhibits and models flowed 
in; many were given by British firms. 
The new title adopted was the Institute for 
Shipbuilding and Aeronautics. In 1947, 
at the end of the year, Baron Haersoite 
retired and was succeeded by Captain Berg, 
R.N.N. Baron Haersolte was an associate 
of the Institution of Naval Architects, and 
he did much for that Institution during its 
memorable visits to Holland. In 1893 he 
was awarded the Gold Medal of the Institu- 
tion. He was also an associate of the 
Institute of Marine Engineers, the 
Institution of Engineers and Shipbuilders 
in Scotland, ‘and the North-East Coast 
Institution of Engineers and Shipbuilders. 
His death, following so soon after his 
retirement, will be deeply deplored by his 
many friends. 





An Appreciation 
(Contributed) 


THE LATE GEORGE E. WINDELER 


Tr is not to be wondered at that when a man 
has been prominently identified with the 
development of a particular type of machine, 
he leaves behind him certain traces which 
become embedded in technological history. 
Not always, however, does original work 
receive due popular recognition. Indeed, the 
achievements of mechanical engineers are 
apt to become worn out of memory and some 
of them there be “ which have no memorial.” 
George Windeler, whose death was referred 
to in THe ENGINEER for March 3rd, was a 
person of such ability and character that the 
fact of his singular modesty should not be 
allowed to obscure the quality of his work 
and, above all, the faithfulness of his contacts 
with his fellow-men. 

It is close on half a century since Windeler, 
introduced to the work by the late Mr. Charles 
Day, commenced his long and distinguished 
contact with the diesel engine. At that time 
there was little encouragement to persist, the 
machine being deemed dangerous and the cost 
of its development likely to put too great a 
strain on the resources then available. Per- 
haps it was just because the assignment was 
particularly tough that he tackled it with 
such gusto. It is to be remembered that in 
the course of the radical modifications which 
he made on the prototype British-built 
diesel engine, Windeler fitted a renewable 
cylinder liner (in the original engine the 
cylinder jacket and cylinder liner were cast 
in one piece) which was the first dry liner 
ever put into a diesel engine. A new cylinder 
head was made and the oil lubrication of the 
connecting-rod top-end bearing abandoned in 
favour of grease lubrication from a screw- 
down grease cup. The entire engine was put 
into a state of accurate alignment. Thus re- 
constructed, and after great labour and 
expense, the engine gave satisfactory mech- 
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anical performance and was actually run at a 
speed of 400 r.p.m. during tests made in the 
presence of Admiralty officials. At an early 
date the crankshaft was broken and had to 
be replaced. The bed-plate was broken at 
the same time, but not beyond possibility of 
repair. On the establishment of the Stock- 
port works of Mirrlees, Bickerton and Day, 
Ltd., the old engine was transferred there 
from Glasgow and for many years was used 
at Stockport for driving an air compressor. 
It may still be seen, in working condition, at 
the Science Museum in South Kensington. 

Windeler’s courage and tenacity in holding 
on to this work should be remembered along 
with the labours at Augsburg of such as 
Krumper, Lauster, Vogel, Linder and 
Reichenbach, who transformed the ideas of 
Diesel into a practical machine. What these 
men did for the diesel engine in Germany, 
Windeler did for the diesel engine in Great 
Britain. 

The experience acquired with the Glasgow- 
built experimental engine went into the two 
engines built during 1904. These were of the 
single-cylinder trunk type (the experimental 
engine was built with crosshead), and while 
the drawings for the trunk type engine were 
purchased from the Maschinenfabrik Augs- 
burg, Windeler made a number of changes, 
notably in the arrangement of the blast air 
compressor. These changes led to the 
development of a two-stage single-acting 
differential-piston air compressor driven direct 
from the crankshaft, the old German link-and- 
lever gear operated from the connecting-rod 
being thrown out. The engines were fitted 
with an arrangement (devised by Lauster) 
whereby Diesel’s original fuel pump control— 
where a floating wedge connected to the 
centrifugal governor controlled the delivery 
valve—was replaced by an arrangement con- 
trolling the lift of the suction valve. This 
rendered the fuel pump not only more 
efficient as a metering device, but much 
quieter in working, the fuel pumps used on 
the early diesel engines being extremely 
noisy. The two engines above mentioned 
were the first British-built diesel engines to 
be installed for industrial purposes and for 
many years they supplied power to the works 
of the Mirrlees Watson Company, Ltd., 
Glasgow. They were ultimately sold for 
installation elsewhere and one of them is 
believed to be still at work in Mysore. 

From 1904 onwards Windeler worked 
ceaselessly on the development of the diesel 
engine in various forms, and his early expe- 
rience in the design and operation of engines 
built for the British Admiralty led to valuable 
progress. This was at a time when there 
became current in the Royal Navy (as a 
paraphrase on an old song) the couplet : 

“Up and down the voltage goes, 
Pop! goes the Diesel.” 

No job was so sticky as to frighten 
Windeler, and he well knew that the only 
way to reach solutions was by the hard road 
of experience joined with the constant 
exercise of close scrutiny. Among many 
investigations which he carried out, much 
interest attaches to the valuable work which 
he accomplished in. the improvement of 
piston pin bearings for diesel engines. During 
1912-1913, trouble with piston pin bearings 
‘was experienced on more or less all makes of 
diesel engines. This led to much investiga- 
tion and to the discovery that a contributory 
cause lay in the gradual loosening of the 
piston pin in the holes machined for its 
reception. Windeler commenced his inquest 
by statically loading the piston pin. He was 
surprised by the extent of the deflection and 
steps were at once taken to shorten the 
length of the piston pin bearing. In doing 








THE ENGINEER 





this the projecting bronze bush was cut flush 
with the width of the rod and an alteration 
made on the piston bosses. This appears to 
have been the genesis of the stepped con- 
necting-rod top end bearing, which, at a con- 
siderably later date, became widely used on 
Mirrlees and other engines. The fully floating 
pin may have been: first used, during 1917, in 
the crossheads of the Ricardo “tank” 
(petrol) engines, the pin being made uniform 
in diameter and free to float circumferentially 
and axially. Shortly after the war of 1914- 
1918, Windeler fitted a three-cylinder shop 
engine with three different piston pin bearings. 
The engine had cylinders 12in bore by 18}in 
stroke, speed 250 r.p.m. The respective 
pistons were fitted with a standard long 
bearing fixed piston pin, a short bearing 
fixed piston pin and a short bearing “ float- 
ing”’ piston pin. The piston with floating 
pin had pads secured to the piston body. 
These pads finished flush with the periphery 
and prevented lubricating oil leakage from 
the bearing. All bearings were of the bolted- 
up type. The result of approximately one 
year’s running with these piston pins was as 
follows :—The short bearing fixed pin had 
worn approximately 0-015in; the standard 
long bearing fixed pin had worn about 
0-010in ; the short bearing “ floating” pin 
had worn not more than 0-002in. Scrutiny 
of the short bearing “ floating ’’ pin disclosed 
some slight evidence that the pin had been 
hot in several patches and it was deeided to 
fit another engine with a similar “‘ floating ” 
pin. When this was run a periodic knock 
occurred, the origin of which appeared to lie 
in the lubrication. A Prony brake was fitted 
to the engine fly-wheel, and also a broad plank 
so that when the noise occurred the engine 
could be stopped by instantly shutting off the 
fuel. On thus stopping, the piston was with- 
drawn and the piston pin removed, it being 
found that the one hole provided in the piston 
pin for the passage of lubricating oil from the 
interior of the bored-out pin to the bearing 
was positioned vertically so that no oil could 
get out until there was a “ head ” of oil in 
the cavity. A new pin was made in which 
there were three equally spaced oil holes. 
When this pin was fitted the trouble ceased. 
Experience with both piston pins of short 
bearing “floating” type showed that the 
wear was inappreciable, though these particu- 
lar engines were not fitted with forced 
lubrication. The arrangement was therefore 
adopted in association with a solid top end 
bearing, the top end bolts being suppressed, 
So satisfactory were the operating results 
that the bore of this engine was subsequently 
increased from 12in to 12}in and the speed 
to 300 r.p.m. Windeler was never happier 
than when he had to solve difficulties of this 
nature and he possessed the art of com- 
municating his questing enthusiasm to those 
working with him. 

Mention has been made of the Ricardo 
tank engine, which was a petrol engine 
embodying crosshead piston and a number of 
other features. Sir Harry Ricardo, writing 
of the evolution of this engine, states that 
“It was agreed that I should prepare the 
designs and that the detailed working 
drawings should be prepared by Messrs. 
Mirrlees, Bickerton and Day in co-operation 
with other firms. Mr. Windeler, chief engi- 
neer of Mirrlees, undertook to supervise the 
working drawings and ensure that they 
accorded with the machining facilities of 
the group... by the end of 1917 the output 
of engines had reached nearly 100 per week, 
many hundreds were already in operational 
service, and the number ordered had been 
increased to 6000.” Those who remember 
Windeler in these war days will recall the 
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enthusiasm and judgment which he brought 
to bear on this most vital work. 

The year 1916 saw, among other things, 
the introduction of the first of the large 
Mirrlees four-cycle crosshead type engines, 
designed by Windeler for stationary service, 
These engines had cylinders 20in by “4in, 
the output per cylinder being 125 b.h.». at 
200 r.p.m. Their performance contributed 
appreciably to the reputation of the diesel 
engine at a time when there was muci to 
prejudice it, notably in regard to piston 
seizures. In 1925-1926 Windeler took the 
leading part, as chief engineer for Mirvices, 
Bickerton and Day, Ltd., in the developient 
of the Mirrlees-Nobel two-cycle engine. This 
was of single-acting crosshead type based on 
drawings made by Axel Largesten, there 
being four cylinders, each 560mm by 75(0inm, 
with water-cooled pistons. Originally }uilt 
as a direct-reversing marine engine, the 
scavenge pump and blast air compressor 
were located at the back of the engine and 
operated by rocking levers actuated from the 
main crossheads. Windeler subsequently 
removed the reversing gear and fitted a 
centrifugal governor in place of the original 
hand-operated speed control gear, the engine 
being thereafter used for driving an electric 
generator at Worthing electricity works. 

While Windeler’s connection with manu- 
facturing industry ceased when he left 
Mirrlees, Bickerton and Day, Ltd., his 
interest in the heavy oil engine never flagged 
and he was a constant contributor to dis- 
cussions at the various technical societies, 
Long experience had enriched him with a 
sagacity which, added to natural ability, 
rendered his opinion of the utmost value. He 
continued his interest in the education of 
young engmeers and was active to the last, 
which is what he would have most desired. 

Those who knew him—and they were a 
great company—will cherish his memory and 
they may recall, as applying to him, those 
well-known words by Tennyson : 

“‘T am a part of all that I have met 

And all experience is an arch wherethrough 

Gleams that untravelled world whose margin fades 

For ever and for ever as I move. 

How dull it is to pause, to make an end ! 

To rust unburnished, not to shine in use, 

As though to breathe were life!” 


—_—_—_@—-—_ 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PRODUCTIVITY IN BRITISH INDUSTRY 


Sm,—The article by Sir Claude Gibb and 
Gordon M. Baker in THE ENGINEER of March 
17th raises one point which for some time has 
been in the writer’s mind, namely, how to 
evaluate the full financial cost of (a) bringing 
in new and more productive tools to replace 
older ones of lower flexibility and lesser accu- 
racy ahd (h) retaining old plant, used only 
infrequently or merely kept as a standby for 
future possible utilisation. 

It is considered, however, that the authors 
of the article have only dealt with a part of the 
expenses in drawing attention to the square 
feet of building occupied. There are other 
considerable annual expenses, which should not 
be ignored, such as rates and space heating. 
There may be others, too, all of which might be 
evaluated by the authors, possibly as a per- 
centage on the capital charge mentioned. 

In the older and heavier industries there is 
often considerable prejudice against scrapping 
the old tools, which are seldom if ever used, 
and Sir Claude Gibb’s statement, with the 
suggested extra charges added, should help the 
directing staffs to examine the position of these 
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old tools with greater clarity as to the potential 
joss of productivity and revenue that they 
represent. 

The author’s further comments on the 
extra transportation costs when movement 
has to be from bay to bay, may further indi- 
cate that managements cannot afford to house 
old tools, when in their present location they 
interfere with the complete tooling-up of a 
product in one bay and where replacement by 
another tool, or a marking-off table, possibly 
now located elsewhere, would enable the pro- 
duct to be completed to at least one stage in 
one bay or portion thereof. Based on these 
figures many an old tool may now be proved 
to be too expensive to retain. 

Another point brought up by inference is 
this. Are too many “ materials ”’ stored under 
too expensive cover? Scandinavian factories 
do appear to store in the open much more— 
even finished parts—than British manufac- 
turers. Probably their atmosphere although 
wetter and colder is much purer than ours, 
since 80 much of our older and heavy engineer- 
ing works are in areas where chemicals in the 
atmosphere attack very corrosively. Here, 
again, the definite monetary figures given 
should induce managements to ensure that 
heavy materials are not cosetted in £3 per 
square foot heated areas. 

A. E. 
London, 8.W.1, April 3rd. 


—_——_—_@——. 


Literature 
SHORT NOTICES 


An Introduction to the Design of Timber 
Structures. By P. O. Reece, A.M.I.C.E. 
London: E. and F. N. Spon, Ltd., 15, Bedford 
Street, Strand, W.C.2. Price 16s.—The author, 
who is the director of the Timber Development 
Association, explains in his Preface that the 
subject of timber mechanics is still in its infancy. 
This fact explains to some extent, he adds, 
why timber not only became, but tended to 
remain, the material of the craftsman rather 
than the technician. The work under review 
is an attempt to provide an introduction to a 
study of this subject and of the information put 
at the disposal of the designer by research 
institutions in this country and abroad. The 
book starts with two chapters describing the 
structure, composition and properties of wood, 
the basic principles of the theory of elasticity 
are then enunciated, and the behaviour of 
wood in relation to this theory are discussed 
in the next chapter. Then follow chapters on 
statistical analysis and the selection and grading 
of timber. Structural design is next considered 
in three chapters on loading and stresses, 
beams and, finally, columns and struts. The 
last two chapters describe timber connections 
and the properties of plywood. There is a 
number of tables, and one chapter explain- 
ing a table of values of the strengths of clear 
wood. A bibliography is provided for further 
study. 

Sound-Absorbing Materials. By C. Zwikker 
and C. W. Kosten. London: Cleaver-Hume 
Press, Ltd., 424, South Audley Street, W.T. 
Price 22s. 6d.—This book is an attempt to 
give @ more scientific basis to the design of 
sound-absorbing materials. The theoretical 
principles underlying the propagation and 
absorption of waves through media, whether 
porous or not, are described in some detail 
in the first chapter. Wave propagation through 
porous media has been treated at considerable 
length, being important for the majority of 
absorbing materials. Thus, the second chapter 
discusses viscous and thermal effects in porous 
media, and the third, sound absorption by 
porous elastic layers. Experimental deter- 
minations and measurements relating to the 
theoretical work are then described in the 
next two chapters, and a comparison between 
theoretical and experimental results is dis- 
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cussed in the sixth chapter. Chapter VII is 
concerned with absorption by resonators, and 
the last chapter cc ntains some remarks on 
oblique and random incidence on absorbing 
material, 





The Steam Locomotive in Traffic. By E. A. 
Phillipson, A.M.Inst.C.E., A.M.I.Mech.E., 
M.I.Loco.E. London: Locomotive Publishing 
Company, Ltd., 88, Horseferry Road, 8.W.1. 
Price 17s. 6d. net.—This book is based upon a 
series of articles by the author which appeared 
prior to 1939 in The Locomotive. It deals in a 
clear, concise way with all aspects of the subject 
and its contents are divided into the following 
principal sections :—Departmental organisa- 
tion; lay-out of running sheds; running shed 
equipment; water supplies; storekeeping ; 
shed grades; periodical examinations ; engine 
cleaning, &¢c.; engine failures; breakdown 
work and equipment; and the rostering of 
enginemen. The hook is well illustrated and 
contains a number of useful drawings, charts 
and tables. 





Atlas of Defects in Castings. Manchester : 
Institute of British Foundrymen, St. John 
Street Chambers, Deansgate. Price, members 
7s. 6d., non-members 21st. net.—This publica- 
tion is intended to assist foundrymen in the 
correct recognition end classification of defects 
in castings. Such defects are liable to be given 
various misleading names, and their cause 
wrongly diagnosed. The revised and enlarged 
edition of the book illustrates in an unmis- 
takable way each type of defect with its correct 
name. and in a few simple words gives its cause 
or causes and suggests a remedy. This is a 
book which should be in the library of all 
foundries and in the offices of al] users of 
castings as a guide and work of reference. 


Reinforced Concrete. By A. L. L. Baker, 
M.I.C.E. London: Concrete Publications, 
Ltd., 14, Dartmouth Street, 8.W.1. Price 15s. 
—This book is based on lectures given by the 
author in the course in concrete technology at 
the City and Guilds College, London. It covers 
most aspects of concrete design, discussing the 
theory and practice of the design of many types 
of structures. A long chapter of about ninety 
pages on the theory of statically indeterminate 
structures serves as an introduction to the more 
specific topics of design which follow it, namely, 
the analysis of reinforced concrete beams, 
slabs, columns and struts. Secondary effects, 
such as creep and shrinkage, are then dis- 
cussed, and there is a chapter on prestressed 
concrete, including notes on design procedure 
for that type of construction. The next chapter 
is concerned with design practice, and discusses 
the design of many different types of reinforced 
concrete structures, and gives instruction on 
detailing and drawing-office and site procedure. 
Other aspects of the subject, such as estimating 
and costing, and notes on concrete making and 
placing, are included in subsequent chapters, 
and there are appendices of design data. A 
noteworthy point about the book is the author’s 
broad approach to the subject, and in particular 
in the opening chapter entitled “‘ General 
Principles of Design,” and the last chapter 
entitled ‘‘ Commercial Practice,” an attempt 
has been made to integrate the technologist’s 
work with the wider responsibilities involved 
in the creation of reinforced concrete structures 
and the civil engineer’s work in general. 





Mechanics for the Home Student. By E. N. 
Simons, in association with W. D. Burnet, 
B.Eng. London: Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, 8.E.1. Price 7s. 6d. 
net.—In preparing this little volume the 
authors’ object has been to present a plain 
guide to the elements of mechanics which can 
be readily followed by any person of average 
intelligence not necessarily having a technical 
background. In simple language and with a 
minimum use of complicated formule, the 
elementary laws of mechanics are explained in 
a@ way which can be easily understood by the 
layman. The book will be a useful guide 
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to mechanics for students unable to attend 
classes of organised instruction. 





Plain Conerete. By E. E. Bauer. London : 
McGraw-Hill Publishing Company, Ltd., Ald- 
wych House, W.C.2. Price 30s.—This volume 
is the third edition of an American textbook, 
which discusses the fundamental problems of 
concrete production, such as the properties of 
the constituent materials and the art of making 
and placing concrete, and describes methods of 
sampling and testing both the concrete and the 
materials from which it is made. The third 
edition has been revised to bring it up to date 
by the inclusion of information about air- 
entrained concrete and the unfavourable 
cement aggregate reaction which occurs between 
certain siliceous aggregates and higher-alkali 
currents. The American Society for Testing 
Materials has completely rewritten its specifica- 
tions for Portland cements and made other 
alterations in respect of the specification and 
testing of concrete materials, and the new 
specifications are included in this edition. Most 
of the material for the earlier part of the book 
has been rewritten and study questions have 
been included. 





BOOKS RECEIVED 


Civil Engineering Drawings, Specifications and 
Quantities. By J. Marshall Rodger. Revised 
edition. London: Ernest Benn, Ltd., Bouverie 
House, Fleet Street, E.C.4. Price 25s. 

Mechanic.l Engineering Practice. By Charles F. 
Shoop and George L. Tuve. Fourth edition. 
London: McGraw-Hill Publishing Company, Ltd., 
Aldwych House, W.C.2. Price 38s. 6d. 

A Shorter Intermediate Mechanics. By D. 
Humphrey, B.A., B.Sc., and J. Topping, M.Sc., 
Ph.D., D.I.C. London: Longmans, Green and 
Co., 6 and 7, Clifford Street, W.1. Price 15s. 

Engineering Develop ts in the Gaseous Diffusion 
Process. Edited by Manson Benedict and Clark 
Williams. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 11s. 

Pump Questions and Answers. By R. Carter, 
A.B.M.E., Igor J. Karassik, B.Sc., M.S., and Elliott 
F. Wright, M.E. London : McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 
42s. 6d. 

Quarterly Journal of Mechanics and Applied 
Mathematics. Volume II, Part 3, September, 1949. 
London: Geoffrey Cumberlege, Oxford University 
Press, Amen House, Warwick Square, E.C.4. Price 
12s. 6d. 





—oe 


Films on Foundry Gating 
Practice 


For some weeks past the recently formed 
Research and Development Division of the 
British Steel Founders’ Association has had 
on loan from the U.S. Naval Research Labora- 
tory, Washington, a number of motion films 
dealing with a comprehensive series of practical 
investigations in foundry gating practice. The 
films, which are in colour, have already had 
extensive circulation in the U.S.A. and in 
other countries, and since they have been over 
here have been shown in Glasgow, Sheffield, 
Newcastle-upon-Tyne and London. Arrange- 
ments were also made by the British Steel 
Founders’ Association for them to be seen at 
the National Foundry College, Wolverhampton, 
and at Sheffield University. As was announced 
at the time of its formation, the Research and 
Development Division of the Association has 
been charged with the responsibility not only 
of seeing that investigational work of an 
original character is undertaken in the steel 
foundry industry and its findings put to fullest 
use in practice, but also of ensuring that any 
information of practical value—whatever its 
source—should be circulated within the industry 
as quickly as possible and in a form in which 
it may be easily assimilated and acted upon. 
The films on gating practice had their final 
demonstrations at Sheffield University on 
Monday last, and in London on Wednesday, 
before being returned to the U.S.A. Invitations 
to these demonstrations were extended to all 
interested foundrymen, ferrous and non-ferrous, 
through the Institute of British Foundrymen. 
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The Institute of Metals 


No. I[ 


5 ey annual general meeting of the Institute 
of Metals was held in London on March 
29th, 30th and 31st. On the morning of 
March 29th, the meeting was held at the 
Café Royal, Regent Street, and was followed 
by aluncheon. The meetings in the afternoon 
of March 29th and all day on March 30th 
were held at the Institution of Mechanital 
Engineers, Storey’s Gate, London, and the 
final meeting on the morning of March 31st 
was held at the offices of the Institute, 4, 
Grosvenor Gardens, S.W.1. Before the 
opening of the annual general meeting on Wed- 
nesday morning, an extraordinary general 
meeting was held at which certain modifica- 
tions of the Articles of Association, deal- 
ing with the objects of the Institute, were 
adopted. 

The retiring President, Sir Arthur Smout, 
then opened the proceedings of the annual 
general meeting and extended a hearty 
welcome to all, and especially to the visitors 
from overseas, of whom there was a large 
contingent. Among them, he said, there was 
an Honorary Member, Professor Albert 
Portevin, who was to receive the Platinum 
Medal of the Institute at the luncheon. 
The Secretary then announced that since the 
last general meeting 198 new members had 
been elected, of whom 100 were ordinary 
members and ninety-eight student members. 

Moving the adoption of the annual report 
for 1949, the President remarked that it 
showed a record of considerable progress. 
He went on to say that, owing to the 
generosity of the directors of Imperial 
Chemical Industries, Ltd., the Council had 
received a sum of money sufficient to enable 
it to found a Medal in memory of the late 
Dr. Walter Rosenhain. Many had felt that 
the work which Dr. Rosenhain did in this 
country should be commemorated and the 
Medal, which was now being designed, would 
be awarded annually for outstanding con- 
tributions to knowledge in the field of 
physical metallurgy. It would form a worthy 
memorial to a man who did so much to place 
the art of metallurgy on a scientific basis. 
Dr. F. A. Fox, seconding the adoption of 
the report, spoke of the increasing value of 
the work being done for the members, and 
specially mentioned the large number of 
abstracts now issued. Pointing out that the 
membership had now topped 3500, he drew 
attention to the fact that whereas in 1942 
less than 10 per cent of the active member- 
ship consisted of student members, in 1949 
it was over 20 per cent, an indication that 
the services rendered to the student members 
was well appreciated. Nevertheless, he said, 
there was still room for expansion of the 
membership and here the Council was doing 
all it could to bring in industrial metallurgists. 

After the Hon. Treasurer, Mr. W. A. C. 
Newman, had presented the accounts for 
the year ended June 30, 1949, it was 
announced that the following had been elected 
to fill vacancies on the Council for 1950-51 :— 
President, Mr. H. S. Tasker, chairman of 
Goodlass Wall and Lead Industries, Ltd. ; 
Vice-Presidents, Professor H. O’Neill and 
Professor F. C. Thompson; Ordinary 
Members of Council, Mr. G. L. Bailey, Mr. 
Harry Davies, Mr. E. H. Jones, Dr. L. B. 
Pfeil, and Professor G. V. Raynor. The 


President recalled that, as announced at the 
Paris meeting, the Council had elected 
Professor A. J. Murphy to be senior Vice- 
President for 1950-51, and added that he 


would be the Council’s next nomination for 
the presidency. At the same time, he con- 
gratulated Professor Murphy on having been 
appointed to succeed Professor L. Aitchison 
as Professor of Industrial Metallurgy at 
Birmingham University. 

The retiring President announced that the 
first award of the W. H. A. Roberson Medal 
had been made jointly to Mr. W. J. Thomas 
and Mr. W. A. Fowler for the stimulating 
paper they had presented at the autumn 
meeting entitled ‘Some Technical Problems 
Influencing Production Economy in the 
Rolling of Aluminium.” He said that this 
was the type of paper he had in mind when 
he suggested in his Presidential Address two 
years ago the need for papers dealing with 
industrial problems of metallurgy. The two 
medals were handed to Mr. Thomas as Mr. 
Lowler was unable to attend through illness. 
Mr. Thomas was asked to pass on the Medal 
to Mr. Fowler with an expression of goodwill 
from the meeting for his speedy recovery. 

Sir Arthur Smout then inducted his 
successor, Mr. H. 8. Tasker, into the Presi- 
dential Chair, after which a vote of thanks 
to Sir Arthur, proposed by Mr. G. L. Bailey 
and seconded by Professor A. J. Murphy, 
was cordially endorsed. 

Mr. Tasker then delivered his Presidential 
Address, an abstract of which follows. 

I would like now to refer to one subject 
to which in recent years many members of 
the Institute have devoted considerable 
attention—metallurgical education. In 1943 
the Department of Scientific and Industrial 
Research.appointed a committee under Dr. 
(now Sir) Andrew McCance to consider the 
steps necessary to secure an adequate supply 
of trained metallurgists in the post-war 
period. Our Institute was among the 
organisations invited to give evidence ; 
the task of preparing our evidence was 
remitted to the Finance and General Purposes 
Committee, of which at the time I happened 
to be chairman, so that it fell to me to recon- 
cile and to condense into coherent form the 
various views of the Members of Council 
and others who joined in our deliberations. 
It chanced that at that same time two 
other developments occurred. The Board of 
Education, as it was then, approached the 
various institutions interested in metallurgy 
pressing for the establishment of National 
Certificates in Metallurgy, and secondly, 
among working metallurgists, the demand 
became active that a qualifying organisation 
concerned specifically with the science and 
practice of metallurgy should come into 
being. Neither of these proposals posed a 
simple problem, but discussions took place 
with the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, and 
the Institute of British Foundrymen, and 
ultimately three important results were 
obtained. The Joint Committee for National 
Certificates in Metallurgy was formed; the 
first draft of a constitution for the proposed 
Institution of Metallurgists was produced, 
and, lastly, the four metallurgical Institutes 
combined to set up the standing Joint Com- 
mittee on Metallurgical Education. National 
Certificates and the Institution of Metallur- 
gists are now firmly established and the 
obstacles that once appeared daunting have 
been happily surmounted. The Education 
Committee already has a solid record of 

useful work to its credit, and the Institution 
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of Metallurgists now joins in its labours, 
The purpose of all the activity of which 
| have given a brief review has beei: the 
provision, mainly for industry and research, 
of more and better qualified metallurgists, 
The planning of the right training for men 
of graduate standard is far from easy, 
Metallurgy is in itself a secondary science 
in that it consists in the application of the 
fundamental principles of chemistry, ph ysics 
and mathematics to the restricted field of 
substances in the metallic state. I have 
already indicated the diversity of the ass 
of knowledge that has developed. [If illus. 
tration of this is needed, consider the project 
now under discussion by our Public:tion 
Committee for the publication at intervals 
of progress reports of advances in different 
fields of non-ferrous metallurgical research 
and practice. A preliminary survey sugvests 
a minimum of eighteen separate and sub- 
stantial categories, together with nine sub. 
categories grouped together under “ metal 
physics.” Even after liberal eliminations 
it is clear that a well-qualified graduate must 
cover a very wide area of knowledge and 
yet a University course allows three or, at 
most, four years into which some small 
experience of works’ practice must, if possible, 
be fitted. The weight of your Institute’s 
influence has, in these circumstances, been 
exerted solidly in favour of concentration 
on the three basic subjects—chemistry, - 
physics and mathematics. We have urged 
that the metallurgical course should properly 
be one of four years, and that specifically 
metallurgical subjects should be introduced 
only in the later years. We have expressed 
the view that, as has been the case with 
some of our greatest metallurgists, a graduate 
in the basic sciences is likely, if he can take 
a post-graduate course in metallurgy, to be 
better qualified, particularly for research, 
than a metallurgical graduate of equal ability. 
I am sure that in this emphasis on funda- 
mental grounding, as to which the other 
metallurgical Institutes have been in full 
agreement, a contribution to the future well- 
being of British science and industry has 
been made. A supply of University graduates 
trained purely as scientists does not, how- 
ever, fill all the requirements of our industry. 
These men will not be trained technologists. 
They must be regarded and used: as raw 
material of good quality, but they are not a 
finished product. Their employer must 
spend time and money in forming them into 
the instruments that he needs, secure in the 
knowledge that he is shaping well-tempered 
minds. This is, of course, appreciated by 
most organisations of substantial size to-day. 
But industry needs, in addition, greater 
numbers of young men of distinctively 
technological training, and much discussion 
has taken place in recent years as to the best 
way to provide them. There are many 
students for whom such a training is the 
most ‘suitable, men whose turn of mind is 
practical rather than theoretical, but who 
may, nevertheless be of great value in later 
life, particularly if working alongside men 
of more fundamental outlook. Moreover, 
industry in this country, and perhaps par- 
ticularly the non-ferrous industry in many 
of its branches, is not preponderantly com- 
posed of large companies or groups. ‘The 
part played by companies of small or 
moderate size is most important, and for 
such as these the problem of fitting into the 
organisation a man of purely theoretical 
university training is often difficult. Many 
businesses too have emerged as the creation 
of practical men of outstanding character 
and ability to whom the theoretical as 
opposed to the practical type of recruit makes 
less appeal. This was well illustrated in 4 
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contribution’.to a recent discussion in which 
the disadvantages of a University education 
were happily expressed. ‘‘ The University 
man,” it ran, “is apt to concentrate his 
energies on thinking and to leave the prac- 
tical work to be done by other people.” 
To those of us who spend time searching 
for en who can think that statement will 
give pause. Nevertheless, the good sense 
behind the words should be understood and 
respected. The fact is that the Universities 
are not fitted and should not be expected to 
supply the full range of well-trained men that 
industry requires, and I confess that I view 
with considerable misgiving the great expan- 
sion that has recently taken place in the size 
of the University Science Schools, largely 
with the object of increasing the supply not 
only of scientists, but of technologists. 

I cannot rid myself of the old-fashioned 
belief that a University is, and should 
remain, an establishment for the pursuit and 
dissemination of knowledge for its own sake ; 
its research, in whatever field, should be 
unhampered by — objectives and 
should follow Truth wherever she may lead ; 
its teaching should be directed to the dis- 
cipline and training, but not to the technical 
equipment of the mind. The old toast, 
“The Higher Mathematics and may they 
never be of any use to anyone,” has, by the 
inventiveness of man, been robbed of its 
fulfilment, but it did express the essential 
purpose of a University foundation. The 
rise of science has, in the course of a few 
generations, added an enormous range to 
the field that a modern University must 
cover. Many subjects within this range 
inevitably have aspects which closely affect 
the material conditions under which we live. 
This factor in itself must have made it 
increasingly hard for professors in scientific 
subjects to keep ever in view the goal of ‘pure 
knowledge for its own sake. This difficulty 
is enhanced in our country to-day when the 
need is for rapid practical results so that as a 
nation we may earn our daily bread. Yet 
it is as true to-day as ever it was that it is 
from pure research with no practical purpose 
that the great technical advances of the future 
may spring. I believe, therefore, that—even 
on material grounds, though by no means 
on those grounds alone—the Universities 
should be allowed to fulfil their ancient 
functions and that no pressure, whether from 
Government or from industry, should attempt 
to divert them from the free pursuit of 
knowledge; otherwise the penalty will 
ultimately be paid by the people and the 
industries of this country, and it will not be a 
light one. 

How, then, shall our much-needed tech- 
nologists be trained and where? I per- 
sonally have yet to see a better solution than 
that proposed nearly five years ago by the 
Perey Committee. The Colleges of Tech- 
nology then advocated seem to me 
undoubtedly to be the instruments best 
suited to produce the well-qualified, but 


practical, recruits for whom all branches of © 


our industry are asking. It is to be regretted 
that the tangible results of the Perey report 
are as yet small, for progress on those lines 
would relieve the present pressure on the 
Universities. Students of undergraduate 
age cannot and should not be divided into 
sharply defined categories, but in time there 
would take place a rough sorting process so 
that the different types of men would tend 
to take the type of training—more funda- 
mental on the one hand, or more practical 
on the other—best suited to their natures. 
It is worth noting that in this report emphasis 
is again laid on the need for a solid basis 
of fundamental science in a technological, 
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as distinct from a University, course. As 
for the prestige attaching to a technological 
training and the standing of these Colleges 
compared with the Universities, these in 
the long run will surely depend on the quality 
of their work and of the men they turn out. 

Professor H. O’Neill, proposing a vote of 
thanks, said that all had been struck by the 
balanced view which the President had taken 
in his review of the situation. There was no 
doubt that the address would receive careful 
study throughout the world. The President 
was an enlightened industrialist and in the 
matter of education his address had shewn 
that industrialists to-day were very different 
from what some of them were a few years 
ago! Mr. Christopher Smith seconded the 
vote of thanks, which was cordially given 
and was acknowledged by the President. 

At the luncheon which followed the 
Wednesday morning session, the President 
presented the 1950 Institute of Metals Medal 
in Platinum to Professor Albert Portevin, 
Honorary Member, in recognition of his 
outstanding services to the science and 
practice of non-ferrous metallurgy. In 
making the presentation the President said 
that the wide international range of the 
membership and associations of the Institute 
was naturally and rightly regarded with 
pride by members and Council. He did not 
propose to recount in detail the steps in 
Professor Portevin’s career, but he did wish 
to pay tribute to the many-sidedness of his 
genius and work. From his early days the 
Professor had been closely concerned with 
all branches of metallurgical activity. He 
had rendered great service to metallurgical 
education in France; he had been an 
active force in the direction of the Revue de 
Méallurgie ; he had, in addition to his own 
original work, played a valuable part in the 
organisation of research; he was one of 
those instrumental in forming the Société 
Francaise de Métallurgie, and had also held 
important positions in metallurgical industry. 
His had, indeed, been a life of achievement 
and service crowned in recent years with 
France’s highest intellectual honour—the 
membership of the Institute of France. 
Professor Portevin’s own researches had 
covered a wide field, chiefly in physical 
metallurgy. They included the processes of 
fusion and solidification and of transforma- 
tions in the solid state, improved methods 
of thermal and dilatometric analysis, micro- 
graphic methods for the study of non-ferrous 
alloys, the distribution of stress under load, 
equilibrium diagrams and the microstructure 
of alloys, the castability of alloys, and auto- 
genous welding. 

Professor Portevin suitably acknowledged 
the honour conferred upon him by the 
Institute. : 

(T'o be continued) 





Naval Meteorology 
(By our Naval Correspondent) 

THE importance of the weather to profes- 
sional sailors has been recognised from time 
immemorial. Although interest tended to 
lessen with the introduction of steam, the 
weather assumed a new and special importance 
with the rise of Naval aviation. And the orga- 
nisation of naval meteorology developed cor- 
respondingly. Constituted after the first 
World War, administrative headquarters were 
first installed at the Air Ministry, as the Naval 
Division of the Meteorological Office. Later, 
in 1937, the headquarters were transferred to 
the Admiralty as the Naval Meteorological 
Branch of the Hydrographic Department and 
concurrently a Naval Meteorological Service 
was established. Now the Admiralty have 
announced that this service has been renamed 
the Naval Weather Service, with its headquar- 
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ters as @ separate Admiralty department under 
the supervision of the Vice Chief of the Naval 
Staff. 

When the transfer to the Admiralty took 
place in 1937 the greatest care was taken to 
ensure that there should be no duplication of 
the work of the Meteorological Office and no 
departure from this principle is involved in the 
new arrangements. The Naval Weather Ser- 
vice relies to the utmost possible extent on 
the British and Commonwealth Meteorological 
Services for basic information and research, 
and confines its activities to satisfying the 
specialised operational requirements of the 
Navy. These requirements increased very 
considerably in number and scope during the 
war, which provided a searching test of the 
organisation developed to meet them. The 
success then attained is reflected in the broadly 
unaltered ments now announced. 

By 1939 the forecasting personnel of the 
then Naval Meteorological Service consisted 
almost entirely of instructor officers, whose 
qualifications as honours graduates in mathe- 
matics or science render them particularly 
suitable for this duty. During the war invalu- 
able help was also given to the Service by 
R.N.V.R. Special Branch officers, and, in addi- 
tion, suitably qualified W.R.N.S. officers were 
employed on forecasting duties at certain 
naval air stations. The continuation of this 
personnel policy in peace is now broadly con- 
firmed. Formerly ratings performing meteoro- 
logical duties both afloat and ashore were 
drawn from the Seamen branch. Since 1947, 
however, these ratings have been replaced by 
naval airmen (Meteorological Observers). In 
certain Naval Meteorological Offices ashore 
ratings of the Women’s Royal Naval Service 
carry out these duties. No change has been 
made in these arrangements. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, 8S.W.1. 


TESTS FOR WATER USED IN STEAM GENE- 
RATION, GROUP A CONTROL TESTS 

No. 1427: 1949. These control tests have been 
drawn up as part of a series of British Standard 
publications dealing with boiler water treatment. 
The main purpose of the series is to ensure the 
maximum degree of uniformity in the methods of 

ing tests and in the manner of expressing 
results. The standards when completed will cover 
the following groups: (A) Control tests for which 
no laboratory is required; (B) laboratory tests ; 
and (C) jal tests for investigation purposes. 
It has been decided to publish the Group A tests 
before the completion of the other two groups. 

The tests in this group are of a simple character 
and can be performed even where laboratory 
facilities are not available. They are subdivided 
into those tests which are easy of application and 
those requiring more skill. The tests have been 
further subdivided to cover raw water, softened 
water, condensates and boiler water, and give 
detailed methods for the following determinations : 
appearance, density, electrical conductivity, pH 
value, free carbon dioxide, alkalinities, total and 
ghost point hardness (Wanklyn method), alkaline 
hardness, non-alkaline hardness, calcium, mag- 
nesium, chloride, dissolved solids, phosphate, 
silica, copper, free chlorine, oil, sulphate, sulphite, 
dissolved oxygen, free and saline ammonia, alumi- 
nium, iron (dissolved, suspended and total). 

Appendices give detailed information on the 
preparation of indicators and standard volumetric 
solutions, and tables give abbreviations, equiva- 
lents and conversion factors. Price 7s. 6d. 





CONDENSING UNITS FOR REFRIGERATION 

(ELECTRICALLY-DRIVEN, OPEN-TYPE) 

No. 1608 : 1949, The minimum requirements for 
the manufacture of electrically-driven, open-type 
condensing units for refrigeration, up to and inelud- 
ing 5 b.h.p. driving motor capacity, are given in 
this standard. Its provisions do not apply to the 
hermetic or sealed type of machine. This standard 
is complementary to B.S. 1586, “‘ Rating and 
Testing of Open-Type Condensing Units for Refri- 
geration,” and covers rating, test requirements, 
minimum equipment and motor loading of air or 
water-cooled condensing units; air-cooled up to 
and including 3 b.h.p., water-cooled up to and 
including 5 b.h.p., using dichlorodifluoromethane 
(CCi,F,), methyl chloride (CH,Cl), or sulphur 
dioxide (SO,) as refrigerants. Price 2s. 
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Electronic Control of a Steel Mill 
Reel Motor in 1940 


bd may be recalled that the reorganisation 
of Richard Thomas and Co., Ltd. (now 


Richard Thomas and Baldwins, Ltd.) in 1938 
resulted in the establishment, at Ebbw Vale, 
of a large steel works equipped with the first 
plant of its kind to be used in this country for 


For a steady mill speed and constant 
tension in the strip, the horsepower developed 
by the reel motor will be constant irrespective 
of the reel diameter. At constant mill speed, 
the voltage of the busbar supplying the mill 
and reel motors will also be constant and, 
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resistor, it will be seen that this resistor controls 
the armature current and so provides the tension 
setting for the reel motor. 


ELECTRONIO CONTROL 


When the mill was originally installed, it 
was used for the production of thick sheet, 
Since, in this case, the current in the secon} coil 
of the regulator (i.e., the current proportional 
to the armature current of the mill motor) 
exceeds the current fed to the third coil to 
compensate for the acceleration of the reel, 
any small inaccuracy in the current fed to the 
third coil is of minor importance to the cera. 
tion of the vibrating type regulator. It was, 


THREE STAND TANDEM SHEET MILL AT EBBW VALE 


the production of steel strip. An important 
part of the contract carried out by the General 
Electric Company, Ltd., involved the electrical 
drive of the three-stand tandem sheet mill 
(illustrated herewith) installed in the cold 
rolling section for producing thick sheet. Two 
years later electronic apparatus was installed 
for controlling the reel motor, which can be seen 
on the extreme left of the illustration, and, as 
explained later, its accurate performance made 
it possible to roll tinplate. It is with the 
electronic equipment installed in 1940 that 
this article is primarily concerned, but in order 
that the problems involved may be understood 
fully, a brief description is given of the plant as 
originally installed. 

The stands of this mill, which is a four-high 
plant, are so arranged that the strip is first 
uncoiled, and then passed through each set of 
rolls in series, and finally recoiled. The speed 
of each unit is controlled to maintain throughout 
a constant tension in the strip. Each of the 
stands is driven by a G.E.C. 1500 h.p. d.c. 
motor, controlled on the Ward Leonard system, 
while the take-up reel is driven by a G.E.C. 
400 h.p. d.c. motor, with a control system 
designed to ensure that constant tension is 
maintained in the strip, under all conditions, 
as it emerges from the final stand. 

Since the diameter of the reel increases as 
the strip builds up, there must be a reduction 
in motor speed, but this entails a corresponding 
increase in motor torque if the strip tension is 
to be constant. Further, if for any reason there 
is @ variation in mill speed, the motor torque 
must be adjusted to compensate for the accelera- 
tion or deceleration of the mass of the reel. 


therefore, to maintain a constant horsepower 
and strip tension, the armature current must 
be constant. Since the armature speeds of the 
mill and reel motors are tied together by the 
strip, the armature current in the reel motor, 
and therefore the strip 
tension, may be kept 
constant at constant 
mill speed by variation 
of the motor field 
current. 

Control of the reel 
motor is effected by a 
vibrating type regulator 
having three operating 
coils. One coil is con- 
nected to a constant 
voltage supply through 
a variable resistor con- 
trolled by the mill 
operator. The second 
coil is connected across 
a@ shunt in the armat- 
ure circuit and, there- 
fore, carries a current 
proportional to the 
armature current, while 
the third coil is ar- 
ranged to carry 4&4 
current proportional to 
the rate of accelera- 
tion of the mill. The 
regulator is designed to balance when the 
algebraic sum of the ampere-turns through the 
three coils reaches a predetermined value. 
Since the ampere-turns through the first coil 
can be varied by adjustment of the series 


D.C. Busbar 
Supplying Motors 


therefore, found to be moderately satisfactory 
to feed a predetermined current to the third 
or acceleration coil whenever the controller 
was operated to speed up or slow down the mill. 

In 1940, however, it was decided to impose 
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SIMPLIFIED CONTROL CIRCUIT FOR REEL MOTOR 


@ finer control on the reel motor during accelera- 
tion and deceleration. To achieve this it was 
necessary to dispense with the system of feeding 
a predetermined current to the acceleration 
coil and to feed instead a current which was 
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more closely proportional to the acceleration 
and deceleration of the mill. For this purpose 
an electronic device, which is illustrated here- 
with, was specially designed at the Witton 
Engineering Works of the General Electric 
Company, Ltd., to provide this energising 
current for the third or acceleration coil. As 
already stated, the increased accuracy of control 
thus obtained made it possible to roll tinplate, 
a, process in which the acceleration current in 
the third coil of the vibrating type regulator 
exceeds the “‘ tension” or armature current in 
the second coil so that the former has to be 
controlled considerably more closely than is 
necessary when rolling thick sheet. 

A diagrammatic arrangement of the elec- 
tronic apparatus employed is illustrated here- 
with, together with a rear view of the reel 
motor control cubicle with the panel removed 
to show the general lay-out. 

The signal proportional to acceleration is 
obtained from a choke A with two windings. 
The primary winding is energised by current 





REEL MOTOR CONTROL CUBICLE 


taken from the d.c. busbar supplying the mill 
motors, considerable resistance being connected 
in the circuit to swamp the effect of the winding 
inductance and so ensure that the current is 
very nearly proportional to the busbar voltage 
and, therefore, to the speed of the mill. The 
design of the primary winding is such that the 
core of the choke, which has a large air gap, 
is not oversaturated at full voltage and the 
core flux is thus proportional to the mill speed. 
Any change in speed will produce a variation 
in core flux and a voltage proportional to the 
rate of change of speed will be induced in the 
secondary winding. 

Since it takes approximately eleven seconds 
to accelerate the mill from threading speed to 
full speed, the rate of change of flux is small 
and, even with a large number of turns on the 
secondary winding, the output voltage and 
power are very low. A two-stage, push-pull 
amplifier is therefore incorporated to increase 
the voltage and power supplied to the relay 
coil. The first stage valves are shown at B, 
while the second stage C consists of eight valves, 
four in parallel each side, all valves being 
standard types so that replacements are readily 
obtainable. 

Since it is required to amplify what is, in 
effect, a d.c. signal, the anodes of the first stage 
are directly coupled to the grids of the second 
stage, thus necessitating the provision of 
separate sources of anode supply for the two 
stages. The rectifier valves for these supplies 
are shown at D, and D,, and their associated 
supply transformers at HZ, and #,. 
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The outputs of the two sides of the second 
stage are fed to opposite ends of the regulator 
relay “acceleration ”’ coil, which is centre- 
tapped so that its resultant magnetic effect is 
zero when the outputs are balanced. Each side 
of the output stage is biased to give a very 
small anode current, the effect of which is (1) 
to reduce the heating of the relay coil to a 


minimum, and (2) to prolong the useful life of 


the valves. Adjustment controls F and milli- 
ammeters G are conveniently mounted on the 
front of the cubicle. 

From the time of its installation, ten years 
ago, when electronic control of industrial 
machinery was in its infancy, this equipment 
has, we learn, given satisfactory service and 
has materially assisted in maintaining a high 
output during a period in which steel production 
has been of vital importance to the nation. 


—_ 


A Tensioned Sluice Gate 


An interesting departure from conventional 
practice in the design of sluice gates has been 
introduced by Head, Wrightson and Co., Ltd., 
Teesdale Ironworks, Thornaby-on-Tees. This 
firm has recently installed three sluice gates 
of a new type, designed by Mr. W. J. Bowtell, 
at an industrial plant in England, to control 
the flow of a river 75ft wide. 

The new gates are shaped as segments of a 
circle, with the concave surface facing up- 
stream. By reason of its circular form, each 
gate is almost entirely in tension under the 
hydrostatic head which it supports, so that the 
skin plate alone can resist the hydraulic pres- 
sure, without the aid of the supporting beams 
necessary with a plane sluice gate. The design 
lends itself to construction in aluminium alloy, 
so that with the combination of structural 
simplicity and a light material an exceptionally 
light gate can be built, with less need for 
counterbalancing than is normally required. 

We illustrate below the installation of these 
aluminium alloy gates. They are not counter- 
balanced and are lifted by racks driven by 
pinions, driven from a central crab. They are 
controlled _ electrically 
either from the bridge 
or from @ control sta- 
tion a short distance 
away. Hand gearing 
is also provided. Each 
gate has a clear width 
of opening of 20ft, a 
depth of 8ft and a lift 
of 12ft. 

An angle is riveted 
to the top edge of the 
gate and the bottom 
edge is fitted with a 
rubber strip clamped 
between the gate and 
a metal bar to ensure 
watertightness at the 
sill. Our second illus- 
tration, a section 
through the gate groove, 
shows the method of 
transmitting the water 
load from the gate to 
the grooves. ‘ 

At each end of the ‘ 
gate a prolongation of 
the gate plate passes in- 
to the groove through a 
narrow opening facing downstream, formed 
by the side of the downstream groove member 
and a staunching plate. The staunching plate 
is withdrawable; it is connected to the up- 
stream groove member and its downstream 
edge is forced by the water pressure upon it 
into contact with a bar attached to the gate 
plate, thus ensuring watertightness. 

The prolongation of the gate plate is attached 
to a beam, which bears on a train of live rollers, 
arranged on the well-known “ Stoney ” system, 
between the beam and a roller path on the down- 
stream groove member. As the rollers are 
offset from the end of the gate, a turning move- 
ment is produced, which is balanced by 
auxiliary wheels carried by the end beam and 
bearing upon the inside of a groove member 
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connected to the upstream face of the groove. 
The centre line of the gate plate prolongation 
and lines normal to the roller path and the 
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DETAIL OF GATE GROOVE 


path for the auxiliary wheels intersect, so that 
the three forces are in equilibrium. 

As an alternative to the roller train, the 
beam can carry wheels for transmitting the 
load from the gate to the groove member. 
For small gates the auxiliary wheels can be 
dispensed with, the end beams then being 





SLUICE GATE INSTALLATION 


arranged with rubbing faces bearing upon the 
inside of the upstream groove member. In 
certain cases, in place of live rollers or wheels 
for taking the main load, rubbing faces on the 
end beams bearing upon similar faces on the 
downstream groove members may be employed 
and in such cases staunching plates are not 
necessary. The gates are particularly suitable 
for open channels but can also be employed for 
closing culverts, the upper edge being fitted 
with an adjustable bar closing on to the lintel 
of the culvert. 


——_@—_—_. 
THE FAIRFIELD SHIPBUILDING AND ENGINEERING 


Company, Ltd., states that Mr. A. W. Davis, its 
engineering manager, has been appointed a director. 
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The Construction of Walton 
Reservoir 


THE problems facing the Metropolitan Water 
Board in providing some 6} million people with 
an adequate supply of pure water have been 
commented upon in these es on several 
occasions recently. It may be recalled that the 
two main difficulties confronting the Board are 
the provision of adequate storage reservoirs 
and the construction of sufficient filtration 
plant. The completion of the 90 million gallons 
per day filtration plant at Ashford Common 
should provide in a few years’ time a substantial 
margin over immediate requirements. The 
provision of adequate storage, however, is a 
more thorny problem; it has recently been 
the subject of a report of the Works and Stores 
Committee of the Board, some abstracts from 
which are reproduced below. 

The demand for water derived from the 
River Thames is at present about 230 million 
gallons per day, and the storage required to 
meet this demand under river flow conditions 
of 1944 (a year of severe drought) would be 
approximately 28,300 million gallons. The 
gross capacity of the Board’s reservoirs in the 
Thames Valley is only 17,700 million gallons, 
and thus there is a deficiency of some 10,600 
million gallons. In view of this, and since the 
demands on the Board are likely to increase 
partly owing to the greater use of water as the 
standards of living arise, and partly to the 
extensive replacement of the older houses by 
modern dwellings, it is evident that the con- 
struction of further storage reservoirs should be 
commenced at the earliest possible date. 

As a storage reservoir takes from three to 
five years to construct, the Board’s position 
which is now unsatisfactory, will be more critical 
if the supply rises appreciably before a new 
reservoir can be brought into use. In the mean- 
time, the deficiency in storage has to be made 
good by the reduction of the statutory flow 
over Teddington Weir, but as the demands 
increase, so the deficiency will become greater, 
and if a more severe drought than that of 1944 
should occur, there may be insufficient water 
available from the river to enable the summer 
supply to be afforded without severe restrictions. 

All the foregoing reasons for the construction 
of additional storage have been recognised, and 
have been the subject of reports to the Board 
during the past fifteen years, and not only 
has the necessity for the construction of an 
additional storage reservoir at Walton been 
accepted, but the Board have in recent years 
applied, and obtained powers, for the construc- 
tion of two further reservoirs at Wraysbury 
and Datchet, respectively. 

On April 1, 1938, the Board authorised the 
construction of the Walton reservoir, and in 
the following October the contract for its 
construction, together with the necessary inlet 
and outlet conduits, was awarded to Sir Robert 
McAlpine and Sons (London), Ltd. Work was 
commenced in February, 1939, and it was 
intended that the reservoir should have been 
completed by January, 1943. The contract 
was determined, however, in January, 1940, 
under the conditions of the War Clause 
embodied therein. 

The original designs provided for a reservoir 
50-5ft in depth, with a capacity of approxi- 
mately 4000 million gallons, but in view of the 
biological reports on the proposed Enborne 
Valley reservoir scheme, stressing the effects of 
thermal stratification, with the consequent 
deoxygenation of the water in the deeper 
portions of the reservoir, it has now been 
decided to reduce the depth of water in the 
reservoir to 45ft. But for this and for some 
modification of the design of the inlet and outlet 
works, and of the location of the conduits, 
the scheme is practically the same as that 
approved by the Board in 1939. 

Water for filling the reservoir will be drawn 
from the river through the existing Walton 
intake. New pumping machinery will be 
required, and this can be installed in the 
Walton engine-house. A steel conduit will be 
laid round the west end of Knight reservoir to 
discharge into the western side of the new 
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reservoir. The site of the reservoir is approxi- 
mately 455 acres; the top water area about 
317 acres, and the capacity approximately 
3000 million gallons. With river flows as in 
1944 this would yield 18 million gallons per day 
over the period of the drought. 

The outlet works will be at the eastern side 
of the reservoir and connections will be made 
so that water can be delivered to the filtration 
plants at Hampton, Surbiton and Walton. A 
pumping-out station will be required at the 
outlet in due course, but it has not been included 


in the present scheme as details of the machinery. 


have yet to be settled. 

During the ten months in 1939 when work 
proceeded on the site, approximately 42,000 
cubic yards of puddle trench, out of a total 
of some 89.500 cubic yards, were placed, so 
that about 47 per cent of the clay puddle below 
the surface of the ground is now in position, 
whilst of a total of 3,480,000 cubic yards of 
material in the banks on the old design, about 
953,000 cubic yards have been deposited. A 
small amount of work has also been executed 
on the inlet and outlet conduits. The estimated 
cost of completing the reservoir and the ancillary 
works, including the inlet and outlet conduits 
and connections, machinery, buildings and 
working-out mains is £2,554,000. 

In February, 1947, an application was made 
to the Ministry of Health for authority to 
recommence the construction of the reservoir, 
but this request was refused because of the 
overall shortage of labour and the difficulty of 
meeting the demands for schemes already 
approved in principle. Having regard to the 
insufficiency of the existing storage, and the 
deterioration which must inevitably take place 
in the position as demands increase, and par- 
ticularly to the critical position with which the 
Board may be faced if a more severe drought 
than that of 1944 occurs, the Committee is 
strongly of opinion that the construction of 
Walton reservoir should be resumed imme- 
diately, and that the Ministry of Health should 
be requested to give authority for the work to 
be put in hand forthwith. 





Woolwich Polytechnic’s 
Diamond Jubilee 


Tue Polytechnics in and around London 
have undoubtedly made—and continue to 
make—a notable contribution to the cause of 
technical education in the Metropolis. This is 
a matter which was emphasised throughout the 
Diamond jubilee celebrations. of the Woolwich 
Polytechnic, which began on Tuesday, March 
28th, and were concluded on Friday last, 
March 31st. 

The Woolwich Polytechnic was founded in 
1890 by Mr. Quintin Hogg, Mr. Frank Didden 
and Mr. T. A. Denny, with the assistance of 
the Hon. Arthur (later Lord) Kinnaird, Mr. 
John Cory and Sir Spencer Maryon Wilson. 
Its educational programme had a good start 
with 904 entries to the classes, and in 1892 
additional laboratories for chemistry and 
metallurgy were provided. But lack of a steady 
income in those early days compelled the 
Woolwich Polytechnic to close its doors at the 
end of June, 1894. Its educational work 
suffered little or no interruption, however, as 
the Polytechnic was reopened in September, 
1894, by the Technical Education Board of the 
London County Council. Although control 
by the Board ended a few months later, the 
work has been assisted ever since by the 
financial provision made by the L.C.C., aided 
by grants from the City Parochial Foundation 
and other bodies. 

Part of the present engineering laboratories 
was constructed in 1900, and a year later a 
block of drawing-offices was added. New 
courses and classes were introduced, and in 
1904 the War Office agreed to entrust the 
technical training of Woolwich Arsenal] appren- 
tices to the Polytechnic. This was a step which 
led to the institution of part-time day classes, 
classes which, in subsequent years, have been 
regularly attended also by apprentices from 
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industrial firms in the Woolwich ares. 4 
further advance was made in 1910 when the 
University of London approved “ recojnised 
teachers”’ for the internal degrees 0: the 
University in science and engineering, « x 

which naturally enhanced the prestige «f the 


Polytechnic. This important branch of the 
work has been carefully fostered through the 
years, the number of degree students at p:esent 
being 601, compared with fourteen in 1910, 
Early in the first World War a substantial 
building programme was carried out which 
included enlarging the engineering laborutories 
and, in the inter-war years, there was consider. 
able development of part-time day classes, 
Electrical engineering laboratories were added 
in 1931, and in 1934 a full-time course for the 
University of London degree in engincering 
and the Higher National Diploma was insti. 
tuted. This continues to be the largest single 
full-time course in the Polytechnic.: The latest 
building scheme was completed in 1939, and 
included workshops for the building depart. 
ment and electrical engineering and telecom. 
munications sections. 

Despite the dislocation caused by the second 
World War—and the bomb damage to the 
building in January, 1941—the Woolwich 
Polytechnic maintained all its established 
courses, besides carrying out specific war-time 
tasks such as training technicians for the armed 
Forces and for industry, and of making gauges 
and other instruments for the Royal Arsenal. 
The five years since the end of the war have seen 
further rapid growth, especially in the field of 
university work, and under the guidance of the 
Principal, Dr. E. Mallett, M.I.C.E., M.I.E.E., 
it is clear that Woolwich Polytechnic will 
continue to take a high position among London’s 
technical educational! establishments. 

Evidence of the careful training given to the 
students was to be seen in an exhibition of 
work which was a prominent item of last week’s 
celebrations. All departments of the Poly- 
technic were represented in the exhibition, 
which included some striking examples of work 
accomplished in the mechanical and electrical 
engineering sections, and also in the tele- 
communications branch. The exhibition was 
opened on Tuesday afternoon of last week 
by Mr. Ernest Bevin, Secretary of State for 
Foreign Affuirs. 

On Tuesday evening, a large company, 
including past and present students and a 
number of invited guests, assembled to hear a 
special lecture by Professor E. N. d’A. C. 
Andrade, F.R.S., Director of the Royal Institu- 
tion. The lecture was entitled ‘ What is 
Science,”’ and, in the course of it, Professor 
Andrade said that the applications and inven- 
tions which had contributed so much to the 
convenience end comfort of the public to-day 
were all based upon the discoveries of men who 
were looking for something remote from all 
practical application and who were driven by 
some inward urge to investigate how nature 
worked. The search for regularity in the 
workings of the material world was the expres- 
sion of a deep inner urge felt by men of a 
peculiar genius. The applications of science, 
Professor Andrade continued, had, of course, 
done much both for and against humanity. 
The great thinkers in science had always 
admired those who applied their discoveries; 
there was no enmity between the pure and the 
applied scientist, but a deep sympathy. The 
temperament of the great scientist, however, 
was in some ways more like that of the poet 
than that of the engineer! We all paid tribute, 
Proféssor Andrade observed, to those responsible 
for such things as television and jet engines, 
but in these difficult times—when learning was 
not much regarded—it was well to remember 
that the springs and sources of industrial science 
were pure science. It was the task of our great 
Polytechnics, Professor Andrade urged. not 
only to teach the application of science, but to 
create @ sympathy for the toilsome adventure 
of the academic man of science. 

The concluding event in the week’s celebra- 
tions was a dinner on Friday evening at which 
the toast of “The Woolwich Polytechnic 
was proposed by Sir John Maud, Permanent 
Secretary of the Ministry of Education. 
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A Modernisation Scheme at 


Elswick Works 


N extensive scheme of reconstruction and 

modernisation has recently been com- 
pleted in the non-ferrous section of the cast and 
wrought metals department at the Elswick 
works of Vickers-Armstrongs, Ltd. For this 
scheme, which has involved the installation of 
much new plant in modern buildings, one of the 
first buildings erected in 1847, when the works 
started, was demolished. It marks a further 
advance in the history of the manufacture of 
cast and wrought non-ferrous products extend- 
ing over some fifty years at these well-known 
works. 

The area now occupied by the non-ferrous 
department is approximately 6} acres, of which 
about 5 acres is covered by buildings. One 
main group of these buildings house the prin- 
cipal items of plant, with free access by road 
and rail and ample room for handling the 
largest road vehicles. The new buildings are of 
steel-frame construction of semi-insulated type, 
of brick surmounted by R.P.M. sheeting, and 
roofs of the same material incorporate exten- 
sive glazing to provide good lighting. The 
ventilation, heating, lighting and decoration of 
the shops are of a uniformly high standard and 
are designed to provide ideal working con- 
ditions. 

Careful consideration was given to the plant 
lay-out and, by placing the metal stores in a 
fairly central position, it has been possible to 
achieve a considerable degree of straight-line 
production for both cast and wrought products. 
To the west of the central stores lies the brass 
foundry, and to the east of the stores is an 
electric melting shop, which leads to a billet 
and slab stores. On the far side of the billet 
and slab stores is the extrusion shop and rolling 
mill, a@ dispatch bay for these two shops 
being laid down at the extreme east end trans- 
verse to the main bays. All incoming metals 
are delivered by road or rail into the metal 
stores, where metallurgical control starts and 
where samples are taken for chemical analysis. 


Brass FouNDRY 


The brass foundry, with an area of 46,000 
square feet, is divided into four bays, three of 
which are devoted to green and dry sand 
moulding and core making and the fourth to the 
dressing and finishing of castings. Moulding 
sand delivered by rail into bunkers on the north 
of the foundry, is prepared under controlled 
conditions in a modern sand handling plant. 
Creosote pitch fuel for the foundry is stored in 
thermostatically controlled and insulated tanks. 
A battery of centrally placed tilting crucible 
furnaces, with efficient fume extraction, supplies 
the molten metal, and castings up to 2 tons 
finished weight in manganese bronze, phosphor- 
bronze or gunmetal, and up to 10cwt in 
aluminium alloy can be made. A rocking-are 
furnace of $ ton capacity is used for the manu- 
facture of “‘ hardener ” alloys and also for the 
melting of copper, P.M.G. silicon bronze, &c. 
Asection of the foundry is devoted to the manu- 
facture of chill-cast solid and centrifugally 
spun cast hollow bars in gunmetals and 
phosphor-bronzes. 


ELectric MELTING SHOP 


The electric melting shop, to the east of the 
metal stores, has an area of nearly 9000 square 
feet, and in it are three low-frequency induction 
furnaces of 150kVA capacity and nine of 
75kVA capacity. These furnaces are mounted 
along the sides of two platforms, which project 
into the stores, and on which the prepared 
charges are placed in skips. The platform on 
the north is mainly concerned with preparing 
charges for the manufacture of extrusion billets, 
and that on the south for rolling mill ingots and 
slabs. All of the furnaces are equipped with 
copper-faced water-cooled moulds of the appro- 
priate size and shape, all of the moulds being 
interchangeable. For metallurgical control 





purposes every “heat” is analysed, and every 
billet and slab carries an identification mark of 
furnace and cast number. When cool, the 
extruding billets are sawn to the required 
lengths on high-speed saws, the tables of which 
are at floor level. These saws are laid down 
between the melting shop and the billet stores, 
so that billets can be rolled from them to 
weighing machines and thence to stock, 
awuiting analysis. The rolling slabs are 
allowed to cool and then taken to the slab 
store, where heads are removed on a high-speed 
circular saw. 

The slab and billet store has direct access to 
the melting shop on the west and to the extru- 
sion shop and rolling mills on the east. As the 
extrusion shop occupies the north bay of the 
main building and the rolling mill the south 
bay, the northern half of the melting shop and 
billet store starts the straight-line flow of pro- 
duction for extruded products, and the southern 
half similarly supplies the rolling mill. 


ExtTrupine SHOP 


The extruding shop in the north bay of the 
main building, one end of which is shown in the 
illustration on this page, is 600ft long by 
6lft 6in wide. Billets to feed the extruding 
presses after weighing roll by gravity down 
chutes to gas-fired billet heating furnaces 
adjacent to each press, where they are raised by 
hoist to the charging door level. The furnaces 
have hearths inclined from the charging to the 
discharging end, and the billets are uniformly 
heated as they roll through the furnaces. The 
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throw pumps provide the power, and the 
operation of the pumps is controlled by a 
mercury pot with dip rods, set alongside the 
water bottle. On each press prefilling of the 
main cylinder and idle strokes is effected by 
water fed at 100 lb pressure, from air vessels at 
the rear. .A well-equipped tool room is pro- 
vided for the manufacture of dies and mandrels 
and the maintenance of press tools. The 
machines are provided with run-out tables and 
inclined ' cooling platforms, 60ft long. A 
portable; coiler can be set up as required at 
either press for coiling long lengths, when single- 
hole dies of in and less are in use. Such coils 
are processed on either of two machines built 
for drawing, straightening, cutting to length 
and polishing. 

Extruded solid and hollow rounds and 
hexagons in free machining brasses produced 
by the presses are usually passed to draw- 
benches for a sizing draw, through tungsten 
carbide dies. The equipment includes a modern 
high-speed push-pointing drawbench, capable 
of push pointing up to 3in diameter. There are 
also two drawbenches for sections and light 
work. Round bars are passed to a reeling 
machine of suitable size of conventional design, 
and hexagon, squares and rectangles go to the 
multi-roll straightening machines after stress 
relieving in electric furnaces. 

An important part of the output of this 
shop is stamping bar. For this class of product 
special dies are used to maintain size limits 
without need for subsequent drawing or reeling, 
as these operations tend to produce unfavour- 
able grain size on reheating for stamping. 
Straightening of these bars is carried out on 
multi-roll straightening machines. 

The smallest rod produced is }in diameter, 
and it is finished on bull blocks. A special 
straightening and cut-off machine for these 
small sizes has been installed. 

Inspection, material and dimensional, is 





West END OF EXTRUDING SHOP 


length of the furnaces is such that, with the 
extruding presses working at maximum capacity 
the heating time ensures soaking with uniform 
temperature throughout the billets. 

There are two extrusion presses, one of 1000 
tons capacity, which uses billets of 8in, 6in and 
5in diameter, and one of 1500 tons capacity 
(built in the Elswick works), which uses billets 
of 9}in, 8in and 6in diameter. The large press 
is built to produce solid bars of 6in diameter 
or hollow bars 6in O.D. by 4fin I.D. Both 
presses are equipped with independently con- 
trolled mandrel rams for the piercing of billets 
and the production of hollow rods. Water for 
operating the presses is supplied at 3000 lb per 
square inch pressure from a pneumatic- 
hydraulic accumulator consisting of five air 
bottles and a single water bottle, each of 
62 cubic feet capacity. Two sets of three- 


maintained throughout the sequence of opera- 
tions, with the result that rejections on material 
dispatched from the shop are restricted to an 
extremely low figure. 


Rorzime Mir 


The rolling mill in the south bay of the main 
building is 600ft long by 61ft 6in wide and is 
separated from the north bay by a central bay, 
30ft wide, which is occupied by offices cloak- 
room, tool room, pickling tanks, inspection bay 
and by some of the rolling mill drives. A 
photograph showing the west end of the rolling 
mill is reproduced overleaf. 

All material processed in this shop passes 
first through a two-high reversing hot mill with 
rolls of 30in diameter by 62in face. The slabs 
are heated in a gas-fired furnace, charged in 
two rows on cast iron slippers on guide rails. 
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Twin hydraulic pushers discharge the slabs 
down inclined roller paths on to rising tables, 
which are lowered between the live rolls of the 
roller table. The movements of the doors, 
pushers and rising tables are interlocked to 
ensure correct sequence of operation. The 
speed and direction of rotation of the work rolls, 
roller tables and screwdown motors are con- 
trolled at a desk by one man. The modern 
power unit of this mill gives a wide range of 
rolling speeds and very rapid reversal. 

The standard slab produced is 3}in thick and 
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level than the main bay cranes, running at 
right angles to them, so that material set down 
by the main cranes can be loaded into road 
vehicle or railway wagon at the north exit. 


ANCILLARY BUILDINGS 


A main road and a railway separate the 
large block from ancillary buildings on the 
north, which include stores, metal recovery, 
ablutions, ambulance room, substation, pump- 
house and a millwrights’ shop. 

In the metal recovery plant the drosses and 





WeEstT END OF- ROLLING MILL 


weighs 850 lb, but, if required, larger units up 
to 1 ton can be cast and rolled. Blanks are 
finished to }in thick for sheet rolling or to }in 
for coiling for subsequent strip rolling. 

A two-stand two-high mill, having rolls of 
20in diameter by 60in face, deals with the 
requirements for hot finished sheets. The bulk 
of the output from the mill passes, after anneal- 
ing and pickling, to a four-high mill, 15in and 
37in by 62in, equipped with a combined up- 
coiler and tension strip reel. For the rolling of 
narrower widths of strip the material after 
annealing and pickling goes to a four-high mill 
7}in and 18in by 18in, fitted with strip tension 
reel and belt wrapper. Both these four-high 
mills are powered through “ V.8.G.” units built 
at Elswick works. These units ensure flexible 
control with constant tension on the strip 
during the build-up on the reel, over the whole 
range of The smaller mill also has 
““'V.S.G.” control for the screwdown, giving 
very rapid and sensitive adjustment, and is the 
first rolling mill in the world to be equipped 
throughout with “ V.S.G.” power units. For 
the finish temper rolling of sheets up to 1m 
wide a two-stand, two-high mill is used, whilst 
a two-high mill serves the same purpose for 
strip. 

For the annealing of sheets and strip in coils 
two gas-fired furnaces, served by an electric 
charging machine are installed, and a combined 
annealing and pickling unit handles sheet and 
strip. The finishing section is well equipped 
with slitting and shearing machines, and a 
number of roller levellers. The largest leveller 
is capable of handling plates up to lin thick, and 
has been installed to level condenser plates and 
to work in conjunction with a Robertson 
scalping machine for special requirements. 

The grinding of the rolls is carried out on a 
Craven roll grinding machine, fitted with a 
cambering device and capable of handling the 
largest rolls in use in the mill. 


DispatcH Bay 


The runways of the cranes of the two main 
bays project into the dispatch bay, which 
covers the full width of the main bays and 
centre bay, as well as a rail dock annexe on the 
north side. It is served by a crane at a higher 





skimmings from the electric melting furnaces 
and the ashes from the foundry are treated. 
On a battery of inclined ball pans, each having 
independent motor drive and a controlled 
water spray, the drosses are ground and washed 
away, leaving the metal residues to be dried, 
magnetically separated and remelted for use. 

The pump room houses the two sets of 
hydraulic pumps which supply the needs of the 
presses, as well as compressors for the com- 
pressed air service throughout the department, 
and a set for the maintenance of the air pressure 
in the accumulator air bottles. 





Electricity in the Yorkshire 
Coalfields 


One of the major schemes of colliery reorga- 
nisation in the North Eastern Division of the 
N.C.B. is now taking shape at Manvers Main 
collieries, Wath-on-Dearne, near Rotherham. 
For many years coal has been wound from four 
pits in this area, namely, Barnborough, Kiln- 
hurst, Manvers and Wath, but when the reorga- 
nisation scheme is completed the output will 
be wound at only two of the shafts at Barn- 
borough and Manvers Main collieries. Here 
the surface reorganisation involves electri- 
fication of the winding engines and the erection 
of a central coal preparation plant to deal 
with the total output of some 12,500 tons a 
day. The underground reorganisation calls for 
locomotive haulage and large mine cars. 

At the four pits the work involves the elec- 
trification of seven winders, of which the 
two at Manvers present an interesting problem 
from the Yorkshire Board’s point of view. 
It is estimated that these a.c. direct-driven 
winders together are likely to impose on the 
Board’s system a peak of some 4800 h.p. if 
both winder peaks coincide. With the help 
of the manufacturers. the Yorkshire Electricity 
Board is incorporating an arrangement to 
limit as much as possible the demand in 
the first few seconds of the wind so that 
supply to other consumers of the Board, par- 
ticularly the miners’ domestic supply, is not 
affected. Alternating current winless of this 
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size (2150 h.p. rms. and 1450 h.p. r.ma,) 
have not before been accepted for connection 
to the system. It has generally been neces 

to recommend the installation of Ward Leonard 
unequalised or fully equalised equipment, which 
limit the acceleration period and application 
of the maximum demand. 

The electric winder for Barnborough, which 
is now being installed, is probably the largest 
in the country and is unique in that it is one of 
@ batch of three manufactured in America in 
1944 to the order of the Soviet Government, 
but never delivered. All three winders were 
offered to the British Government at a much 
reduced price and the N.C.B. North Eastern 
Division purchased the one which is now being 
erected at Barnborough for commissioning, 
it is hoped, about August this year. 

For purposes of identification it can be 
classed as a Ward Leonard unequalised equip. 
ment and the following are a few of the main 
details which show the size of the equipment, 
The 3000V a.c. synchronous motor is rated at 
3500 h.p., drives two 1250kW, 600V motor 
generator sets, which in turn supply direct 
current to two 1750 h.p. d.c. motors driving 
the winder drum. 

The drum is 19ft 7in diameter and winds coal 
from a depth of 750 yards by means of a skip 
holding approximately 8 tons of coal, with a 
wire rope of lZin diameter. The drum-shaft 
is 3ft 2}in in diameter at its widest part, 40ft 
6in long and weighs 565 tons. 

The central coal preparation plant will also 
be one of the largest in the country. It is 
designed to deal with a throughput of 1200 
tons per hour, which includes all the run of 
mine coal (which will be washed) with the 
exception of the steam hards from the Park 
Gate seam, which are used for loco coal and 
will be hand-picked. The total output of 
12,500 tons per day will be concentrated at 
Manvers by underground locomotive haulage 
from Wath and from Kilnhurst but will be 
brought overland by rail from Barnborough to 
Manvers in special coal wagons of 25 ton capa- 
city each. The electrical installation of the 
coal preparation plant totals 7000 installed 
h.p. and because coal will be wound on two 
shifts, this plant will be running fifteen hours 
per day. Part of the centralisation was envi- 
saged prior to the N.C.B. Vesting Day by pree 
vious coal-owners, but the N.C.B. enlarged the 
scheme and added Wath Colliery output to 
the earlier proposals. 

The Yorkshire Electricity Board’s scheme 
for providing the supply of electricity involves 
the establishment of a 66kV substation at 
Barnborough, which initially will provide a 
supply of 4000kVA to Barnborough colliery 
and 11.000kVA to Manvers Main collieries, 
with further points of supply from the Board’s 
system at Wath of 2500kVA and 3000kVA 
at Kilnhurst, making a total of 20,500kVA. 

If the new coking plant is installed at Man- 
vers to increase the existing capacity of coke 
ovens this load will call for a supply of « 
further 3000kVA and, when the existing 
generating plant is shut down at Barnborough 
in the near future, will require a further supply 
of 3000kVA, making 26,500kVA in all, for the 
complete scheme of centralisation. As far 
as is known, this is one of the largest schemes 
of N.C.B. reorganisation that is being carried 
out in this country and it should effect con- 
siderable savings in manpower and in operating 
costs. 


exrenvisnectndipreeniccass 


Sxerxo’s Fortreta ANNIVERSARY.—The Skefko 
Ball Bearing Company, Ltd., Luton, Beds, was 

i in England on February 7, 1910, and so as 
to celebrate the fortieth anniversary of that event, 
an illustrated brochure has been produced which 
records the main points of the company’s history. 
The company was primarily a selling agency for 
the products of the first SKF factory which was, 
established at Gothenburg, Sweden, in 1907, by 
Dr. Sven Winquist. The building of the original 
Skefko factory at Luton began in November, 1910, 
and on June 17, 1911, the brochure notes, the first 
ball bearing was produced there. It adds that in 
the years immediately following “the weekly 
output was measured in hundreds, not in hundreds 
of thousands, as it is to-day.” 
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Future Developments of 


Geared Steam Turbines* 


Avr present the highest steam temperature 
for which marine turbines have been designed is 
1020 deg. Fah. at boiler outlet, the sets in 
question developing 16,500/18,000 s.h.p. with 
poiler pressure of 650 lb per square inch gauge, 
and future developments will centre on higher 
temperatures of steam at turbine inlet. Con- 
sideration of the properties of steam at 1200 deg. 
Fah. indicates that there is no reason per se 
why superheaters should be restricted to this 
temperature, although selection of materials 
resents some difficulty. 

The degree of dissociation of steam and also 
the reaction of steam with iron are examined in 
Dr. Brown’s paper. Above 570 deg. Cent. the 
first effect of the steam is probably to form a 
layer of ferrous oxide which is quickly oxidised 
to ferrosoferric oxide which is reduced to the 
ferrous state by metal atoms and then the cycle 
is repeated. The depth of scale produced at 
1200 deg. Fah. indicates that the attack on 
plain carbon and low-alloy steels is relatively 
high, while 18-8 type steels are slightly attacked. 
It appears that the chromium content is the 
critical factor, corrosion decreasing with increase 
inchromium. At temperatures above 1200 deg. 
Fah. creep is the criterion of material 
performance from strength considerations, 
especially as tube temperatures may be locally 
1500 deg. Fah. in association with superheated 
steam at 1200 deg. Fah.; however, there is 
some evidence to show that creep strength in 
steam is higher than in air. A tube temperature 
of 1350 deg. Fah. in the superheater represents 
nearly the limit for 100,000 hours’ life and 
reasonable stress values. 

Cooling at the high-temperature end of the 
steam cycle would reduce efficiency and higher 
temperatures than 1200 deg. Fah. cannot be 
expected for some time. There is a new 
difficulty to surmount on the furnace side of the 
superheater tubes as while the gases from crude 
residues carrying vanadium pentoxide can flow 
past superheater tubes at temperatures of 
about 1000 deg. Fah. and below without 
detriment to the material, vanadium pentoxide 
becomes @ serious problem at higher tempera- 
tures, because, apart from fouling, it destroys 
the material of which the tubes are formed. 


Hien Pressure TURBINE DESIGN 


In view of the large heat drop to be handled 
by the turbines from initial conditions of 
1100 Ib. per square inch gauge and 1200 deg. 
Fah. to 28}in vacuum three cylinders are 
employed, h.p., ip. and Lp., with revolutions 
of 5500, 5500 and 3820 r.p.m. respectively. 
The design sizes for such a unit may be of 
interest and are given herewith : 

HP. Turbine : All Impulse.—One single-row 
18in mean diameter followed by eleven single- 
row wheels, 15in at blade inner diameter ; 
nozzle heights 0-6in throughout. 

IP. Turbine: All Impulse —Twelve single- 
row stages, 17jin at blade inner diameter ; 
4000 Ib per hour bled at third stage, 186 lb. per 
square inch absolute; 3300 lb per hour bled 
at eighth stage, 77 lb per square inch absolute ; 
6200 Ib on transfer frem i.p. to l.p. turbine. 

L.P. Turbine : Impulse-Reaction, Single-Flow, 
No Dummy.—One impulse wheel, 36in mean 
diameter ; reaction blading fifteen couples in a 
coned path. 

The weight of the complete turbine propulsion 
unit would be : 
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For comparison the corresponding weights 
of turbine machinery developing 10,000 s.h.p. 
with conditions of 600 lb per square inch gauge 





* North-East Coast Institution of Engineers and 


Shipbuilders, “‘ Geared Steam Turbines for Merchant 
ee ® — a by T. W. F. Brown, D.Sc., 8.M., 
a _ 


jummary of final section of paper, 
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and 850 deg. Fah. at the superheater outlet 
would be : 


Tons 
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although it is clear that the major reduction in 
weight is due to the special design of gearing 
produced for the high-temperature turbine. 

The materials suggested are 18/8 chromium, 
nickel, columbium, austenitic steel for rotors, 
casings and cylinder bolts, the threads of the 
bolts to have surface treatment to prevent 
seizing. For the glands Nimonic 75 would 
have to be considered, cupro-nickel being 
incapable of withstanding high stresses at 
1200 deg. Fah. The selection of material for 
turbine blading is governed by many factors 
which are familiar to engineers, and 18/8 
austenitic steel is considered suitable in this 
case. Present practice is to use 35 tons per 
square inch carbon steel for gear wheel rims and 
45 tons per square inch, 3 to 34 per cent nickel 
steel for pinions. For harder materials, hobbed 
and shaved 3 per cent nickel-chromium- 
molybdenum oil-hardening steel (En 26), 
70 to 75 tons per square inch, is suggested for 
primary and secondary pinions and primary 
wheels, and for secondary wheels 4 per cent 
nickel - chromium - molybdenum aif - hardening 
steel (En 30), 60 to 65 tons per square inch. 
For those materials hardened and ground 3 per 
cent nickel-chromium case-hardening steel 
(En 36), core strength 65 tons per square inch, is 
recommended for primary and secondary 
pinions and primary wheels, and 4 per cent 
nickel-chromium-molybdenum __ air-hardening 
steel (En 30), 75 tons per square inch for 
secondary wheels. Present-day research into 
the production of surface-hardened gears may 
lead to the use of nitrided pinions and induc- 
tion-hardened pinions and wheels, using both 
carbon and alloy steels for the induction- 
hardened gears. 

Only the boiler plant, particularly the super- 
heater, piping and h.p. turbine would be 
different from present-day plant (without 
reheat) as the i.p. turbine inlet conditions would 
be 300 Ib per square inch absolute and 870 deg. 
Fah. 

The feed is heated to 370 deg. Fah. before 
entering the boiler and three-stage heating feed 
is employed. 

A design has been worked out for a unit 
employing gas reheat at the h.p. turbine 
exhaust. The new inlet conditions at the i.p. 
cylinder would be 270lb per square inch 
absolute (30 lb per square inch pressure drop 
being allowed in pipes and reheater) and 
1200 deg. Fah. If the reheater efficiency is 
taken as 88 per cent the steam consumption 
(non-bleed) would “be 4-41lb per shaft horse- 
power-hour, the thermal efficiency 32 per cent 
and the fuel consumption turbines and 
auxiliaries would be 0-43 1b per shaft horse- 
power-hour based on fuel having a gross calorific 
value of 18,500 B.Th.U. per pound. 

In order to show that such advances are not 
too far away, it can be stated that at Pametrada 
a second-stage superheater to produce steam at 
temperatures up to 1200 deg. Fah. and at a 
pressure of 1100 lb per square inch gauge has 
already been installed. A turbine to operate 
under these conditions is in course of construc- 
tion. A steam-brake rotor has been designed 
to load the experimental turbine. At present 
only the h.p. turbine is being tried out and its 
exhaust will be led to the brake, which consists 
of a two-row wheel running against jets of 
steam from the h.p. turbine exhaust. In this 
way not only is a stable brake obtained because 
changes in the quantity of steam supplied to 
the h.p. turbine will automatically change the 
density of steam in the brake, but experience 
will be gained on the erosive effects of such 
steam on blade materials. 

In schemes to utilise steam at 1200 deg. Fah. 
astern turbines would not be employed. By 
employing @ separate astern casing in the l.p. 
for astern powers up to 55 per cent of the full 
ahead, and two asterns h.p. and lp. for higher 
astern powers it is felt that steam conditions 
up to 950 deg. Fah. can be successfully handled. 
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Above some such temperature other devices 
such as reversible propellers, hydraulic couplings 
with or without idler gears would be employed. 
This will enable the turbines to run unidirec- 
tionally, all manoeuvring taking place in the 
transmission between turbines and propeller. 

The elimination of astern turbines, apart 
from removing manceuvring valves, pipes, &c., 
has the great design advantage of closing in the 
lp. bearing centres and allows the critical 
speed of the rotor to be greatly raised ; the Lp. 
turbine can thus run faster and handle greater 
heat drops while operating at a suitable margin 
below its critical speed. 

Continuous research and development in 
improved gear generation, post-hobbing pro- 
cesses, and improvements in materials enable 
greater loads to be carried with the same 
reliability as exists in present day designs. 
Gearboxes will therefore become smaller and 
lighter. When, however, really heavy loads are 
to be carried, epicyclic gears will offer the best 
solution in the search for reduced bulk and 
weight. The maximum diameter of wheels to 
be cut will also be greatly reduced. 

Apart from the use of hydraulic couplings 
and normal double-reduction gearing, manceuvr- 
ing can be obtained by applying brakes to 
epicyclic gear trains. In a gearbox specifically 
designed to suit the 1100lb per square inch 


‘ gauge, 1200 deg. Fah., three cylinder turbine, 


the primary reduction is carried out in double 
helical gearing, the h.p. and i.p. turbines drive 
the h.p. pinion in tandem with a separate 
pinion for the l.p. turbine the second-reduction 
portion of the gear is of the epicyclic type. 

If a single-output turbine or two turbines in 
tandem driving on to one shaft should become 
common, an all-epicyclic double-reduction gear- 
box can then be employed with further reduc- 
tion in size and weight. While the turbine 
main propulsion machinery will have the type 
of changes as indicated, the rest of the installa- 
tion will also progress. Pressure combustion 
in boilers will enable sizes and weights to be 
reduced. Gas-turbine-driven generators are 
not far away and will give still further choice 
for ingenuity in lay-out of the installation. 
In short, all the parts of the installation can be 
smaller and lighter until some new type of 
machinery renders them obsolete in turn. 


Improved “‘ Bedford” Truck 
Engine 

Ove attention has been directed to several 
modifications made to the “ Bedford” truck 
engine, manufactured by Vauxhall Motors, 
Ltd., Luton, Beds, giving this well-known 
petrol engine an improved performance and 
longer life. 

An increase in power has been obtained by 
fitting a new Zenith carburettor and redesigning 
the induction manifold and exhaust system. 
By these alterations the maximum power 
developed is now 84 b.h.p. at 3100 r.p.m., 
compared with 72 b.h.p. at the same speed, 
and maximum torque is 170 lb-ft at 1000 r.p.m. 
The torque exceeds 160lb-ft throughout a 
speed range from 600 r.p.m. to 2600 r.p.m. 
The improved engine performance is, of course, 
reflected in vehicle performance. In spite of 
the increase in power available, the fuel con- 
sumption in normal operating conditions is 
said to be improved by an amount up to 10 per 
cent. The better performance is particularly 
noticeable on top and third gears. With the 
standard laden 5-ton “‘ Bedford” truck ‘the 
power-to-weight ratio is now 10-2 b.h.p. per 
ton, whereas with the older engine it was 
8-7 b.h.p. per ton. 

To obtain longer cylinder bore life the top 
piston rings are chromium-plated, the scraper 
rings are slotted, and a new cylinder bore finish 
has been introduced. The wall finish is produced 
in three operations, a rough cut, a light pre- 
cision cut with a single-point tool, and a light 
honing. It is claimed that a smooth yet finely 
ridged surface results, which holds an oil film 
even under arduous conditions. 

Another alteration is the use of copper-lead 
main and big-end bearings, which are said to 
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have a life many times.longer than that of 
white-metal bearings. The change necessitates 
a hardened crankshaft, and it is now induction- 
hardened by the “Tocco” process. Partly 
because of the special need for keeping the oil 
clean when using lead-bronze bearings, and 
partly in a general endeavour to prolong the 
life of all engine components, a very thorough 
system of oil filtration and air cleaning has been 
adopted. A large by-pass oil filter, with a 
detachable element, looks after the oil. Combus- 
tion air is passed through a large oil-bath air 
cleaner mounted on top of the carburettor, 
and the only other opening to atmosphere, on 
top of the valve cover, is protected by a smaller 
oil-bath air cleaner. For crankcase ventilation 
a pipe leads from a valve situated between the 
carburettor and the inlet manifold to the crank- 
case. The depression in the manifold, controlled 
by the valve, is consequently used to draw air 
into the crankcase through the only opening 
possible—that is, the oil-bath air cleaner on 
top of the valve cover. Thus, under all condi- 
tions, a cool, clean flow of air is drawn right 
through the engine, with, it is claimed, con- 
siderable beneficial effect, sweeping away gas 
and vapour which would otherwise have dele- 
terious effects on the oil. It will be noted that 
with this arrangement there must always be 
a slight depression within the crankcase. 





A Diesel-Electric Locomotive 
for South America 


A METRE-GaUGE diesel-electric locomotive 
of unusual appearance has been built by- Sulzer 
Brothers, Ltd., of Winterthur, Switzerland, 
for operation of passenger and freight trains 
on the Machacamarca-Uncia Railway, in Bolivia. 
This locomotive, a photograph of which is 
reproduced on this page, is of the double-bogie 
type with one large motor on each bogie driving 
the wheels through a geared jackshaft and rods. 
The design adopted for the new locomotive, 
though at one time applied to electric locomo- 
tives, has not found much favour in diesel 
traction. It was adopted in this instance because 
it gave an economical arrangement capable of 
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730 b.h.p. at 750 r.p.m. at 13,000ft altitude 

The engine is of the same type as those now 
being made in Great Britain by Vickers Arm- 
strongs, Ltd., on behalf of Sulzer Brothers 
(London), Ltd., and embodies the combination 
of welded steel and cast steel frame structure, 
with tied-in bearings. The two main members 
—crankcase and cylinder block—are bolted 
together. The crankcase, which is integral 
with the underbody, has extension arms 
carrying the main generator, and is made up 
of mild steel side frames tied together by cast 
steel cross members carrying the main bearings, 
the whvle assembly being welded. The top 
halves of the main bearing shells are keyed into 
this framing, and the tapered keys and 
toothed plates used in assembling the bearings 
provide a means of adjustment. 

Above the framing the cylinder block is made 
up wholly of mild steel plates, including a sub- 
stantial top deck plate, and into this block 
cast iron liners are fitted. The dry weight of 
engine and the complete underbed is 18,600 lb, 
and the guaranteed fuel consumption is 174gr. 
per brake-horsepower-hour on the continuous 
rating. On continuous output the lubricating 
oil consumption is stated to be only 3-55 lb 
per hour. 

The electric transmission equipment was made 
by Oerlikon to the engine maker’s requirements, 
and comprises a directly driven main generator 
and a 150V auxiliary generator, and two force- 
ventilated traction motors, each with its own 
motor-blower group above it. These traction 
motors drive the jackshaft through cushioned 
gears. A bonnet at each end of the locomotive 
covering the traction motors is mounted on the 
bogie framing, and also houses the starting 
batteries and other items of equipment. The 
Sulzer automatic design of electrical control 
permits the engine to run under eight speed- 
torque notches between 400 r.p.m. and 750 
r.p.m., and the control gear also incorporates 
starting and idling notches. 

The main cab and underframe structure is a 
single welded unit, as is each bogie frame group. 
To reduce movements of the bogies while run- 
ning, particularly on straight track, and to 
eliminate any possibilities of symmetrical 
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maintaining substantial tractive efforts at 
moderate speeds, and suitable for the compara- 
tively low top speed of 37 m.p.h. permitted over 
the 60-mile route. The line on which the loco- 
motive is to be used has a maximum grade of 
1 in 40 with long stretches averaging 1 in 58 
to 1 in 63, combined with 230ft radius curves. 
Normal passenger trains weigh about 100 tons 
and the mineral and freight trains up to 250 
tons, and the running times between the 
terminal points are three and four hours 
respectively. 

Mounted on the welded steel underframe and 
cab structure extending between the two bogies 
is one of the builder’s six-cylinder pressure- 
charged engines of the type designed and built 
solely for railway traction work. At sea level 
the one-hour output of these engines is 915 
b.h.p. at 750 r.p.m. As the Machacamarca- 
Uncia Railway lies entirely between 12,200ft 
and 14,400ft above sea- level, the engine 
has been derated to a one-hour output of 


movements of the two bogies, an hydraulic 
damper is fitted between the inner end of each 
bogie and the main underframe. Combined 
straight and automatic air brake equipment is 
incorporated, with a single cylinder on each 
bogie. Air for the brakes is furnished by an 
electrically driven compressor set. The whole 
of the mechanical portion of the locomotive 
was built to Sulzer requirements by Les Ateliers 
Metallurgiques 8.A., Nivelles, Belgium. 

The tractive characteristics of the new loco- 
motive are as follows:—Maximum starting 
effort, 33,000 lb; one-hour tractive effort at 
wheel rims 21,600 lb at 7-15 m.p.h.; continuous 
rated tractive effort, 16,750 tb at 10-25 m.p.h. 
In full working order the locomotive weighs 
69-3 tons and empty 65-3 tons. Over buffers 
the locomotive is 48ft long, the bogie wheelbase 
being 10ft 4in, and the total wheelbase 42ft. 
The bogie pivot pitch is 27ft llin, and the 
wheel diameter 41fin,. the centre pair of wheels 


in each bogie being flangeless. 
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French Engineering News 
(From our French Correspondent) 


Average daily production in the steel indus 
was about the same in January and February ; 
634,000 tons of cast iron, 717,000 tons of steel, 
and 494,000 tons of finished sheet steel products 
were produced in February; corres}. mding 
figures for January were 689,000 tons, 771,000 
tons, and 538,000 tons. These figures ape 
higher than the 1949 average, but still below 
the averuge for 1929. It is thought that the 
strikes will produce a serious drop in prodiction 
in coming months. Exports continue to be 
satisfactory despite growing competition, |. rgely 
owing to resumption of sales in certain countries, 
particularly Pakistan (railway material). 

* a * 


The Syndicat Patronal de la Navigation 
Interieure is investigating the measures needed 
to modernise French inland waterways. It 
urges immediate work on the Nord—Paris and 
Paris—Est canal network, and also the canals 
of the Centre; this work includes increasing 
the depth of water in the canals by 2m 20, 
which would result in an increased capacity of 
about 25 per cent. It also recommends com. 
pletion of the Nord canal to complete the 
Dunkirk-Lille system, which will then be 
joined to the European network by the Lille~ 
Tournai canal. 

* * * 

By next November construction of an 
important port installation in the Paris region 
will be completed at Alfortville, at the site of 
@ projected gasworks. This works will be the 
largest ever constructed in the Paris region 
and will supply gas to all the cities between 
Villeneuve-St. Georges and Orleans. When 
completed it will have three 250,000 cubic 
metre gasometers, and will supply gas over a 
radius of 140km ; it will start working in 1951. 

* * * 


A project designed to harness the waters of 
the chott El] Chergui has been placed before the 
Algerian Assembly. The completed project 
would permit the stocking of 15,000 square 
kilometres of pasture, the irrigation of 80,000 
hectares, and the production of 500 million kWh 
of power annually. 

* ” * 

A report of the present position regarding 
electrification of the Vincennes Metropolitan 
line has been asked for by the Regional Trans- 
port Office, with a view to resuming work 
suspended for over two years owing to lack of 
credits. According to the latest estimates 
between 8 and 10 milliard francs are needed to 
complete the electrification of the line as far as 
Sucy. 

e * * 

A further increase in production by the 
Standard Francaise des Pétroles was noted in 
1949. The tonnage of crude oil treated by the 
Port Jerome refinery was 1,735,000 tons in 
1949 against 1,412,000 tons in 1948. Capacity 
increased from 1,800,000 tons to 2,000,900 tons. 
Important work now in progress includes the 
construction of a motor test laboratory and 
works to increase the capacity of the Havre- 
Port Jerome pipe-line. Stocking capacity for 
crude oil was increased by 23,000 cubic metres 
and for finished and semi-finished products by 
almost 105,000 cubic metres during the past 
year. Transport was also improved with the 
addition of the “‘ Esso-Provence,”’ an 18,250-ton 
tanker. 

* * * 

For certain qualities of cast iron and steel 
and certain categories of finished products, 
present production equals or exceeds that 
of the best pre-war years. This is particularly 
true of Spiegel iron, of which 12,000 tons were 
produced in February compared with the 1929 
monthly average of 9000 tons, ferro-manganese 
(6000 tons against 5000 tons), special cast irons 
(14.000 tons against 1000 tons), Martin steel 
(214,000 tons against 230,000 tons), heavy 
plating (42,000 tons against 31,000 tons), and 
fine plating (51,000 tons against 47,000 tons). 
Generally speaking, high quality products 
used for special purposes are still in demand. 
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Industrial and Labour Notes 


Engineering and Shipbuilding Wages 

At the end of last week, it was reported 
that the Ministry of Labour had addressed a 
letter to the Confederation of Shipbuilding and 
Engineering Unions, asking for a postpone- 
ment of the ballot on the question of strike 
action or arbitration over the claim for a £1 
a week general wage increase. It will be 
recalled that, in the early part of March the 
Council of the Confederation decided that the 
thirty-seven affiliated unions should take a 
ballot, @ suggestion which came from the 
Amalgamated Engineering Union, which ini- 
tiated the demand for the wage increase some 
months ago. 

The Ministry of Labour’s letter suggested 
that the form of the ballot appeared to raise 
issues under the provisions ot the Conditions 
of Employment and National Abritration 
Orders. These Orders stipulate that an 
employer shall not declare or take part in a 
lock-out and a worker shall not take part in 
a strike in connection with any trade dispute 
unless such dispute has been reported to the 
Minister, and twenty-one days have elapsed 
since the date of the report, and the dispute 
has not during that time been referred by the 
Minister for settlement in accordance ‘ with 
certain other provisions.”’ It is open to either 
party to report a dispute to the Minister and 
the “ other provisions ” include a requirement 
that in certain eventualities the matter must 
be referred by the Minister to the National 
Arbitration Tribunal. 

The letter went on to point out that the 
Minister of Labour had a measure of discretion 
in the matter and there might, in fact, be other 
steps that he might regard as more expedient 
in the public interest and in the interests of 
industrial harmony. At any rate, it remained 
clear that the question of a reference to the 
National Arbitration Tribunal was not one 
that was left to the discretion of either of the 
parties. In the circumstances, therefore, the 
Minister felt that a discussion between repre- 
sentatives of the Confederation and officers 
of the Ministry of Labour would be helpful, 
both to elucidate the questions concerning 
the ballot and also to examine the position 
that had been reached in the discussions between 
the Confederation and the employers’ organi- 
sations on the matter in dispute. 

A discussion on the proposed ballot took 
place on Monday between the executive of the 
Confederation and officials of the Ministry of 
Labour, among whom was Sir Robert Gould, 
the Ministry’s chief industrial commissioner. 
An official statement made afterwards said that 
the meeting was adjourned and that it had been 
decided to invite representatives of the Engi- 
neering and Allied Employers’ National Federa- 
tion to discuss the situation with the Ministry. 
It seems, however, that so far the unions have 
not given any undertaking to postpone the 
distribution of the ballot papers or to amend 
them. 


Average Weekly Earnings and Hours 
Twice a year the Ministry of Labour 
makes a survey of the average weekly earnings 
and working hours of manual wage-earners 
employed in manufacturing industries gener- 
ally, and in a number of the principal non- 
manufacturing industries, in the United King- 
dom. Particulars for the last survey of this 
nature were collected in October last, and 
the results have now been published in the 
Ministry of Labour Guzette. About 60,50 
establishments were asked to provide infor- 
mation and of that number approximately 
58,000 made returns suitable for tabulation. 
The total number of wage-earners, including 
part-time workers, covered by the returns, 
was nearly 6,500,000. 
The survey shows that, in the last pay-week 
of October, 1949, the average earnings in all 
the industries covered were: men of twenty- 


one and over, 142s. 8d.; youths and boys 
under twenty-one, 60s. ld. ; women of eighteen 
and over, 78s. 9d.; and girls under eighteen, 
5ls. 8d., the average earnings of all workers 
in that week being 121s. 9d. It is of interest 
to note that in the industry group classified 
as ‘“‘engineering, shipbuilding and electrical 
goods,” the average earnings were: men, 
147s. 5d. ; youths and boys, 53s. 1ld. ; women, 
81s. 6d., and girls, 50s. 8d., giving an average 
for all workers of 130s. 7d. Taking all the 
industries included in the survey, it is estimated 
that, for all workers, average weekly earnings 
in October, 1949, were 129 per cent higher than 
in October, 1938. The percentage increase 
represents the combined effect of a number of 
factors, including increases in wage rates, 
increases or decreases in the number of hours 
worked and in the proportion of hours paid 
for at overtime, week-end and night-shift 
rates, extensions of systems of payment by 
results in some industries and increased output 
by the workers affected, changes in the pro- 
portions of men, boys, women and girls em- 
ployed in different occupations, and changes in 
the proportions of workers employed in dif- 
ferent industries. As far as the average level 
of rates of wages for a full, ordinary week’s 
work, exclusive of overtime, is concerned, 
it has been computed that in October, 1949, 
it was about 75 per cent higher than in October, 
1938. 

The average hours worked in all industries 
in the last pay-week of October, 1949, are 
stated to have been as follows: men, 46-8 
hours; youths and boys, 44 hours; women, 
41-7 hours; girls, 42-4 hours; all workers, 
45-4 hours. In the “ engineering, shipbuilding 
and electrical goods’ group, the figures were : 
men, 46-5 hours; youths and boys, 43-4 
hours ; women, 42-1 hours; girls, 42-1 hours, 
and all workers, 45-6 hours. In October, 
1938, the average weekly hours worked in 
all] industries were: men, 47:7 hours; youths 
and boys, 46-2 hours; women, 43-5 hours ; 
girls, 44-6 hours, and all workers, 46-5 hours. 

It should be noted that among the industries 
not included in the survey were coal mining, 
railway service, the shipping service and port 
transport. Information collected by the 
National Coal Board reveals that for adult 
male workers in the coal mining industry the 
weekly cash earnings in the week ended Sep- 
tember 24th, 1949, were 181s. 8d., and in the 
corresponding week of 1948, 169s. 5d. The 
value of allowances in kind—7s. 3d. in 1949 
and 7s. 2d. in 1948—was not included in these 


figures. 
Trade Disputes 

The Ministry of Labour has reported 
that in the month of February there were in 
progress at some time or another 125 stoppages 
of work arising from industrial disputes. Of 
that number eleven stoppages began in the 
preceding month. The numbers of workers 
involved, directly and indirectly, in the 
stoppages during February was 20,100 and, 
in the aggregate, 88,000 working days were 
lost. In January there were 131 stoppages of 
work in progress, involving 22,900 people and 
causing a loss of 65,000 working days. Most 
of the February stoppages occurred in the 
coal mining industry, the total being given as 
seventy-one, which affected 6200 workers and 
resulted in an aggregate loss of 11,000 working 
days. 

On Thursday of last week, the Minister of 
Labour, Mr. George Isaacs, was asked ia the 
House of Commons if he would institute an 
inquiry into the causes of the high proportion 
of industrial disputes in the nationalised indus- 
tries. Mr. Isaacs replied that he did not think 
it necessary to make such an inquiry in view 
of the fact that the number of disputes in 1949 
was considerably less than the average for the 
preceding five years. He said that ‘‘ as there 


was now better stability in industry,” he 
thought that no good service would be per- 
formed by following the suggestion made. 


The British Employers’ Confederation 
The annual general meeting of the 
British Employers’ Confederation was held, on 
Wednesday of last week, when Sir Cuthbert 
Clegg, chairman of the Cotton Spinners’ and 
Manufacturers’ Association, was elected presi- 
dent, and Mr. Andrew Graham Stewart, chair- 
man of Stewarts and Lloyds, Ltd., was elected 
vice-president. The retiring president, Sir 
Greville Maginness, who has held office for 
three years, is chairman and managing direc- 
tor of the Churchill Machine Tool Company, 
Ltd., and a past president of the Engineering 
and Allied Employers’ National Federation. 

In submitting the Confederation’s annual 
report, Sir Greville said that the post-war 
years had been difficult years for this country. 
All had hoped that by this time the country 
might have got out of the wood and have 
emerged into easier paths, but he was afraid 
that the years ahead would be as difficult as, 
and in some ways perhaps even more difficult 
than, those that had just been traversed. Our 
troubles, Sir Greville commented, were reflected 
largely in the national financial situation, and 
although such financial questions did not fall 
directly within the province of the Confedera- 
tion, they inevitably reacted on the funda- 
mental labour factors with which it dealt. 
The problem for industrialists was to see that 
goods could be sold at a competitive price 
and this country thereby enabled to import 
the food it needed to sustain its people and 
the raw materials necessary to provide them 
with employment. 

Sir Greville went on to say that it was no 
easy problem which faced us, but he felt that 
two things were essential, namely, a reduction 
in taxation, and a national awareness by all 
members of the community of the critical 
position in which this country found itself 
to-day. Human nature being what it was, 
he continued, incentives to higher production 
must largely be financial incentives, and he 
made it clear that when he talked of incentives 
he meant incentives not to one section of the 
community only, but to all sections of the 
commuusity. Oue of the greatest barriers to 
incentive schemes, he considered, was high 
taxation, which resulted largely from there 
having been compressed into a few years far- 
reaching reforms, each of which it might be 
possible to justify on its own, but which, all 
taken together, had placed a heavier burden 
than could be borne. The most fundamental 
remedy for our national difficulties, Sir Greville 
concluded, was a national awareness by every- 
one that there could be no rights without 
corresponding duties, and that it was only by 
a joint effort by everyone that the country 
could be put on its feet. Provided there 
could be brought about that true awareness of 
the difficulties which beset the country to-day, 
he thought there could be found a common 
determination for that harder work by all 
concerned which alone could enable the diffi- 
culties to be overcome. 


Index of Industrial Production 


The provisional Index of Production 
for all industries for January, 1950, according 
to the Central Statistical Office, was 137 
(19468100), compared with 131 for December, 
1949, and 124 for January, 1949. In the manu- 
facturing industries, taken as a whole, the 
index figure for January is provisionally quoted 
as 14), compared with 134 in December last 
and a monthly average of 123 in the year 
1948. For the metals, engineering and vehicle 
trades group, the January figure has not yet 
been computed. At the end of December it 
was 140, com with the monthly average 
of 127 in 1948 and 112 in 1947. 
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Notes and Memoranda 


Rail and Road 


British Moror VeEutcte Propvuction.—The 
latest number of The Monthly Statistical Review 
issued by the Society of Motor Manufacturers and 
Traders contains particulars of the British motor 
vehicle industry’s activity in January. The output 
of private cars averaged nearly 10,000 a week— 
500 more than the record production of October, 
1949—and commercial vehicle production averaged 
4900 units a week. The export figures for January 
indicate that more than 30,700 cars and 10,300 
commercial vehicles were consigned to overseas 
customers. Australia headed the list with record 

hases of 11,800 cars and 3850 commercial 
vehicles. 

More TrecunicaL Missions FoR THE U.S.A.— 
The Organisation for European Economic Co-opera- 
tion announces that three missions of inland trans- 
port experts from member countries will shortly 
be leaving for the United States of America. The 
first of the missions will be chiefly concerned with 
studying the carriage and cold storage of perish- 
ables, The Americans have devised a very highly 
develo; technique for bringing fresh fruit and 
vegetables from California to the great cities of the 
East. A “cold chain” has been built over 
thousands of miles, covering all aspects from 
packing to distribution to consumers, including 
transport by refrigerator vans and lorries, ware- 
housing, transhipment, &c. The O.E.E.C. experts, 
forty in number, will represent European transport, 
machinery and agriculture, and will stay in the 
U.S.A. for six weeks. On their return they will 
utilise the experience gained to perfect and expand 
cold storage transport between member countries, 
which will, it is anticipated, facilitate the marketing 
of certain agricultural products and the provision 
of supplies for urban areas. The second mission, 
also composed of forty members, wil] investigate 
the most recent developments in the field of railway 
electrification, utilisation of diesel locomotives, and 
modernisation of stations and omnibus connections. 
During its six weeks’ stay it will pay ial atten- 
tion to ments for passenger comfort—that is, 
for lighter and better ventilated carriages fitted with 
movable seats. Finally, in response to an invita- 
tion, O.E.E.C. member countries will send about 
thirty representatives to the series of lectures on 
highway improvement, which is to take place in 
Washington from May 5 to Sepember 2, 1950. 


Air and Water 


HanDBOoK ON WaTER TuRBDYES.—Gilbert Gilkes 
and Gordon, Ltd., Kendal, Westmorland, has just 
published a handbook entitled “ On the Develop- 
ment of Water Power.” This handbook gives details 
of the range of water turbines manufactured by 
Gilkes, and in addition, contains much explanatory 
material, such as an outline of the particulars needed 
to make a correct choice of type of turbine in a 
given case, and notes on the different types of 
turbine. The handbook is well illustrated and 
clearly presented; an interesting point is the 
inclusion of a water turbine selection curve, which 
gives a preliminary indication of which of the four 
types of turbine, namely, the Pelton wheel, the 
Turgo impulse wheel, the cased reaction turbine, 
and the open type reaction turbine, will be suitable 
for given values of head and brake horsepower. 

Arrport Lanpinc Device.—It is stated that 
tests are to be undertaken in Australia with cross- 
wind landing gear, which has been developed by 
the Goodyear Company of the U.S.A. If the tests 
prove successful airport construction costs in 
Australia are likely to be reduced considerably. 
Cross-wind ing gear, which consists of swivel 
wheels that automatically adjust themselves to the 
forward thrust of the aircraft, permits take-offs and 
landings even when the wind is blowing across the 
runway. Its successful proving and acceptance as 
standard aircraft equipment would eliminate the 
need for more than one runway at all except the 
busiest airports—a saving on the present Australian 
airport construction pro; of between 
£A3,000,000 and £A5,000,000, The equipment, 
which has been purchased by the Australian Civil 
Aviation Department, is designed for use with 
‘““DC-3” aircraft. It will be fitted to one of the 
Department’s machines and will be tested and 
demonstrated at a number of airports throughout 
Australia. On its performance decisions will be 
made concerning future airport developments in 
Australia. The Department says that more than 
seventy airports are now being planned for country 
centres, each with at least two runways to suit 
prevailing wind directions. Apart from these, 


major expansions are planned for capital city and 
international ai s 


Miscellanea 


Tue Scrence Musevum’s Exursits.—The Science 
Museum, South Kensington, S.W.7, has published 
an “ Outline Guide to the Exhibits,” which gives, 
in an abbreviated form, a general idea of the 
Museum and its contents, The notes on the various 
collections which the Museum now houses, and the 
illustrations of some of the more notable exhibits, 
are of general as well as technical interest, The 
booklet, which costs sixpence, will undoubtedly be 
welcomed by the large number of people of all ages 
who visit the Science Museum. 


Hypro-ELectric DEVELOPMENT In Ucanpa.— 
In a written parliamentary answer, the Secretary 
of State for the Colonies has stated that a contract 
for the erection of a dam and hydro-electric station 
at Jinja, Uganda, was placed in September, 1949, 
and that preliminary work on the site has been 
started. It is too early, the reply says, to give a 
detailed forecast of industrial development in the 
area, but consideration is being given to projects for 
the manufacture of cotton textiles, fertilisers, 
paper, building materials and iron and steel. A 
cement factory has already been started at Tororo 
and will eventually take its power from Jinja. 


R.A.S.E. Foracz Harvesting MacHINERY 
Trriats.—The Royal Agricultural Society has now 
appointed the judges for the forage harvesting 
machinery competition, which will be decided by 
working trials to be held in June and September 
next. The ju are Mr. Bevington Burtt, Mr. 
Derek Crouch, Mr. 8S. J. Farrant, and Mr. J. G. 
Henson—four farmers who are users of forage 
harvesting machinery on their large mechanised 
farms—and Mr. W. H. Cashmore, Director of the 
National Institute of Agricultural Engineering. 
Thirty-four entries have been accepted for the 
competition, and the awards will be announced at 
a public demonstration of the machines at Shilling- 
ford, Oxon, on September 28th. 


Tue Royat Socrery.—The Royal Society has 
recently announced the election to its Fellowship 
of the following :—Professor L. F. Bates, Professor 
of Physics, Nottingham University; Mr. Brebis 
Bleaney, Demonstrator and Lecturer in Physics, 
Oxford University ; Professor C. A. Coulson, Pro- 
fessor of Theoretical Physics, King’s College, 
London ; Mr. 8. B. Gates, Senior Principal Scientific 
Officer, Ministry of Supply (Air); Professor Leslie 
Howarth, Professor of Applied Mathematics, 
Bristol University; Professor E. R. H. Jones, 
Professor of Organic Chemistry, Manchester Uni- 
versity; Mr. D. F. Martyn, Principal Scientific 
Officer, Commonwealth Scientific and Industrial 
Research Organisation, Solar Observatory, Can- 
berra, Australia; Professor A. G. Shenstone, 
Professor of Physics, Princeton University, U.8.A.; 
Mr. L, E. Sutton, Demonstrator and Lecturer in 
Physical Chemistry, Oxford University; and 
Professor F. C. Williams, Professor of Electro- 
technics, Manchester University. 

SumMER ScHoot in RELaxaTION MeTHops.—In 
the long vacation of the years 1945-48 Summer 
Schools in Relaxation Methods were held at the 
Imperial College of Science and Technology, 
London, and in 1949 at Michigan University, 
U.S.A. Their success has encouraged the provision 
of similar courses in both this country and the 
U.S.A. in the coming long vacation, and a course 
at the Imperial College has now been planned for 
the four weeks August 29 to September 22, 1950. 
The course will cover the numerical solution of 
linear algebraic equations, framework problems, 
Laplace’s and Poisson's equations, the biharmonic 
equation, eigen-value problems, the heat conduction 
equation, &c. It will consist of daily lectures at 
10.15 a.m., with numerous examples to be solved 
under supervision. To meet the convenience of 
those who enrol, it is proposed that lectures be given 
from Tuesdays to Fridays only ; but, if requested, 
facilities for practical work will also be provided 
on Mondays. The fee for the course will be £5, 
payable to the Imperial College. The College will 
endeavour to provide accommodation in its hostel 
building, but it may prove necessary to restrict the 
number so seceieandiaaell. The daily charge for a 
room is 9s. Meals are obtainable in the College 
refectory. All applications should be addressed to 
Mr. D. N. de G. Allen, Imperial College of Science 
and Technology, London, 8.W.7, stating the amount 
of time that can be given to the course, whether 
accommodation is desired, and, if so, whether for 
the whole period or for that period excluding week- 
ends. Inquiries concerning the course in U.S.A., 
which will occupy six weeks in June and July, 
should be addressed directly to Professor D. H. 
Pletta, at Virginia Polytechnic Institute, Blacks- 
burg, Va., where the course will be held. 
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Personal and Business 


Mr. E. C, Lysacut has been appointed a director 
of Folland Aircraft, Ltd. - ‘ 


Cotonet M. A. McEvoy, M.I.Mech.E., has joined 
~~ of Bamag, Ltd., Rickett Street, London, 


Masor-Geverat W. 8. Torx, C.B., M.I.Mech.E,, 
has been appointed chairman of Henry Meadows, 
Ltd., Wolverhampton, 


C. A. Parsons anp Co., Ltd., has opened g 
branch office at 3, Royal Chambers, Park Place, 
Cardiff (telephone, Cardiff 7679), 


Mr. L. F. Weir, B.Sc. (Eng.), has been appointed 
sub-area engineer in the Cornwall sub-area of the 
South Western Electricity Board. 


Proresson E. K. Ripeat has been elected 
president and Professor R. P. & Vice. 
president, of the Chemical Society. 


Mr. J. Powsztt, A.M.I.Mech.E., has been 
appointed engineer-in-charge of the Abbey Works 
of the Steel Company of Wales, Ltd. 


Lonpon Transport states that Mr. H. Firroinger 
and Mr. W. H. Challis have been appointed Prin. 
cipal Executive Assistants in the office of the Signal 

eer. 


Britisa InsuLaATED CALLENDER's CaBLEs, Ltd., 
states that the teleph ber of its Edinburgh 
branch is Central 6786, and not 6876, as printed in 
our last issue, 


Mr. J. V. G. Hore has been appointed secretary 
of Parmiter, Hope and Sugden, Ltd., Manchester, 
in succession to Mr, W. Norman Sugden, who has 
retired on account of ill-health. 


Messrs. Fox anp Mayo, consulting engincers, 
155, Dashwood House, Old Broad Street, London, 
E.C.2, state that Mr, J, D. Lewis, M.I.Mech.E,, 
M.I, Loco,E., has been taken into partnership. 


Macutnery Instattations, Ltd., High Street, 
Acton, W.3, has opened a branch office at 22, 
Clarence Chambers, 39, Corporation Street, Bir- 
mingham (telephone, Birmingham Midland 5731). 

Mr. E. 8. Boorn, A.M.I.Mech.E., A.M.I.E.E., 
has been appointed engineer-in-charge, co-ordina- 
tion section, of the headquarters generation con- 
struction de ent of the N.W. Division, British 
Electricity Authority, 

Tae Barish Eecrriciry AUTHORITY has 
appointed Mr. F. W. Smith to be a Chief Officer of 
the Authority. He will take responsibility for 
contract negotiations and procedure arising out of 
the capital plant programme. 

Tae Lorp PRESIDENT OF THE CoUNCIL has 
appointed Mr. J. Crawford to the Advisory Council 
for Scientific and Industrial Research in place of 
Mr. J. Bowman, who has igned on becoming 
chairman of the Northern Division of the National 
Coal Board. 





Ricwarp C. Grssins anv Co., Ltd., Birmingham, 
announces that its London office manager, Mr. J. 
V. Tanner, has been inted director and sales 
manager, Mr. E. wick has been appointed 
manager of the London office at la, Fenchurch 
Street, E.C.3. 

Mr. Gutatac Wiurson, M.LC.E., 47, Victoria 
Street, London, 8.W.1, announces that he has 
taken into partnership Mr. E, O. Measor, A.C.G.I., 
M.I.C.E,, and Mr. Henry Grace, M.Sc., A,M.I.C.E. 
The firm continues to practice under the title of 
Scott and Wilson. 

Mr. H. J. Fountain, one of the founders of the 
Clarkson Thimble Tube Boiler Company, Ltd., 
has retired from the position of managing director, 
Mr. 8. W. Spurr has succeeded him in that office, 
Mr. Fountain remains on the board of the company 
as a consultant. 

THe* Bririskh Broapcastina CoRPORATION 
announces the appointment of Mr. E, G. Chadder 
as senior superintendent engineer, sound, following 
the resignation of Mr. L. Hotine. Mr. F. Williams, 
M.1.E.E., bas succeeded Mr. Chadder as superin- 
tendent engineer, studios. 





Launches and Trial Trips 


OuinpA, cargo liner; built by William Denny 
and Brothers, Ltd., for British India Steam Navi- 
gation Company, Ltd.; length 420ft, breadth 
57ft 3in, depth 38ft, deadweight 9000 tons; oil- 
fired boilers and reciprocating engine, with Bauer- 
Wach turbine, 12 knots. Trials, rch Ist, 

British Consvut, motor tanker; built by Har- 
land and Wolff, Ltd., for the British Tanker Com- 
pany, Ltd.; length 463ft, breadth 61ft 6in, depth 
34ft, deadweight 12,300 tons ; Harland-Burmeister 
and Wain oil engine, six cylinders, 740mm dia- 
meter by 1600mm stroke. Launched, March 2nd. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abr is not illustrated the specifica- 
tion is without drawings, The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is the cate of publication of the complete sp 8 

Copies 2 may be obtat: at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


STEAM GENERATORS 


634,371, August 26, 1946. Om Fue. Burner, 
Pierre Louis Francois Joseph Petit, of Imme- 
uble Bohsali, rue Al Awzai, Quartier des Pins, 
Beyrouth, Lebanon. 

This invention relates to oil fuel burners and more 
particularly to a low-pressure self-generating steam- 
atomising burner in which the fuel supplied at 
normal pressure to the jet is atomised by pressure 
steam generated from the heat of the burner itself. 
Referring to the drawing, the fuel oil is supplied 
under pressure sufficient to ensure its easy flow 
into the central tube A of an atomiser which is 
constituted by this tube and a surrounding sleeve 
B spaced from the tube, both the tube and the 
sleeve terminating in an atomising nozzle C. 
The closed near part of the annular space between 
tube and sleeve communicates through a pipe D, 
which passes in front of the atomising nozzle 
through the combustion zone, with the upper side 
and free end of an inclined tube Z, the upper side 
of which is within reach of the combustion flame 
of the burner. This tube is supplied with water, 
through an inlet port controlled by a valve F 
depending from a float by a supply pipe provided 
with a cock for regulating the supply of water to 
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firebar supports and are subjected to pressure 
from fixed members urged springs F. These 
plates ensure the fluid-tightness of the grate and 
prevent the air blown in from escaping laterally. 
At each side of the grate, the cross-members 





Fig | 
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pressure fluid, In the accompanying drawing, a 
echematical plan view, a quill-shaft A is rotatably 
mounted on the driving axle B of the adhesion 
wheels, and interconnects the rack engaging 
pinion C with a large spur gear D, which is driven 
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are connected to an endless chain G. During their 
upper horizontal movement the firebars assume a 
 arece inclined at a certain angle to the vertical. 
travelling grate receives throughout its length 

the air for combustion from the compartments H 
(Figs. 1 and 2), and the air is distributed to the fuel 
through the inter-spaces J (Fig. 1) between adjacent 
firebars. As in other chain 

grates, the length of the 





travelli te is such 














that the fuel reaches the 
end of the upper horizon- 
tal travel of the grate 
completely burnt, so that 
the firebars are then 
covered with ashes. The 








firebars then begin a 
curved part of their path 


and they disengage from 
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the reservoir. Disposed about the discharge end of 
the sleeve is the inner one of a pair of concentrically 
spaced shroud rings G, these two rings, functioning 
to ensure the correct quantity of air to be mixed 
with the fuel discharge from the nozzle and also 
contro! the direction of the combustion products. 
When the burner is in operation, the flame impinges 
directly against the upper wall of the tube near its 
free end. The water supplied to this tube is thus 
heated and vaporised both by conduction and by 
radiation. The steam which is thus produced, 
the pressure of which cannot be higher than that 
of the water supply, i.e., about 200g per square centi- 
_ ane superheated. ince ape | heate the 
uel in the centi ipe very stro’ and, escapi 
through the caste easil pea in very os 
mist-like form the fuel, already brought to a high 
temperature. Thus entrained the fuel is mixed with 
the air penetrating through the rings, whereby the 
combustion is ensured.—March 22, 1950. 


FURNACES 


634,649. September 18, 1946.—TraveLLinc GRATE 
FoR MeEcHanicaL CHain Grates, Ansaldo 
8.A., of Via L. A. Muratori, 7, Cornigliano, 
Genoa, Italy, Italian company. 

Com with the known grates having trans- 
verse firebars, the travelling grate according to the 
present invention presents the advantage that the 
motion is obtained using only two chains (for 
a grate of width of about 2m) or using three 
chains (for grates of width of more than 2m), 
instead of with two chains for every longitudinal 
order of firebars. Fig. 1 is a partial vertical section, 
taken on the line J—I of Fig. 2, of a travelling 
grate. Fig. 2 is a cross section of the travelling 
grate taken on the line JJ—II of Fig. 1. The 
travelling comprises lateral firebars A and 
central fire B between the lateral ones. These 
firebars are carried by lateral supports C and inner 
supports, These supporti members have a 
base shaped as shown in Fig. 1 to fit into cross- 
members D and are mounted on the cross-members 
by sliding them on to the latter in the direction of 
the arrows f (Fig. 2). At each side of the travelling 
oe there are provided plates # for absorbing the 

ictional wear resulting from the movement of 
the grate. These plates are connected to the lateral 





one another and tip for- 
wards by rotating about 
their pivots under the 
action of gravity. During 
the lower horizontal tra- 
vel of the firebars they 
hang vertically down- 
wards, and as they pass 
upwardly round the end of the arrangement, they 
ivot backwardly under gravity to resume their 
initial inclined ition for the upper horizontal 
travel.—March 22, 1950. 


RAILWAY ENGINEERING 
634,522, July 4, 1947.—ImPRoVEMENTS IN OR 
RELATING TO RACK-AND-ADHESION DRIVES 
FoR Raw VEHICLES, Schweizerische Loko- 
motiv-und-Maschinenfabrik, of Winterthur, 
Switzerland. 

In eg ya rag for rail vehicles in which 
adhesion wheels and a rack engaging pinion are 
driven by a common motor through gears, and in 
which the said pinion is mounted rotatably on the 
adhesion-wheel axle, it is known to provide a 
disengageable coupling in the adhesion drive 
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so as to permit disengagin 8 the latter during travel- 
ling on the rack section of the line. The provision 
of such a coupling, however, offers serious diffi- 
culties, as the available space is very restricted, 
particularly on narrow-gauge vehicles. The pre- 
sent invention overcomes the said difficulties and a 
simple space-saving " ang is Saar a by 
incorporating the said coupling in a gear- 
Cad mnaed on the adhesion axle and driving 
the latter, and by actuating the coupling by a 


by a pinion. The pinion Z is keyed to a counter- 
shaft. The gear casing is borne on the bearings. 
The adhesion wheels are driven by the large gear- 
wheel F,, which is of hollow structure and rotatably 
mounted on the periphery of the hubs of the 
coupling discs G. The discs are keyed, for axial 
displacement, to the axle. Pressure-fluid, e.g., 
oil, can be supplied through bores provided in the 
axle to the space between the coupling discs. 
The fluid presses the discs against the side walls of 
the gearwheel, as shown in the drawing, so that the 
gearwheel frictionally engages the coupling discs 
and thus is in driving connection with the axle. 
The pressurised oil required is supplied by a pump 
through a duct, an annular bore provided in the 
bearing, and the bores in the axle. The gearwheel 
F meshes with the pinion H, which is keyed to 
the countershaft. The shaft is driven by the 
bevel wheels shown from an articulated shaft, 
which is coupled to the driving motor.—March 
22, 1950. 


PUMPING AND BLOWING MACHINERY 


634,486. December 11, 1947.—ImPRoVEMENTS IN 
OR RELATING TO AxIAL FLOW VENTILATING 
Fans, Walker Brothers (Wigan), Ltd., of 
Pagefield Iron Works, Wigan, communicated 
by Macard Screws, Lid., a company organised 
under the laws of the Union of South Africa, of 
301, Union Castle Buildings, Loveday Street, 
Johannesburg, South Africa. 

The invention here described relates to axial 
flow ventilating fans, of which the rotor consists 
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of a hub with a number of radial or substantially 
radial blades, extending outwardly therefrom. The 
accompanying drawing is a side elevation, partly 
in section, showing the root portion of a blade and 
part of the hub. The hub A is provided with a 
plurality of circular recesses B, each adapted to 
receive the root portion or boss C of a radial blade 
D. The boss is provided with a radially inwardly 
directed threaded shank extending through an 
opening in the base of its hub recess, to receive a 
securing nut, which is adapted to abut against the 
inner face of the hub. The hub is slotted at £ 
to receive a cam-like or eccentric portion of a cam 
element F, which is located in an opening @ in 
the blade boss and provided with a threaded and 
@ square rtion. The cam-like or eccentric 
portion H is adapted to ride in the slot whereby 
rotation of the element causes rotation of the boss 
and blade relative to the hub to vary the pitch 
of the blade. The blade may be placed in the 
desired position of angular adjustment by means 
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of a suitable tool adapted to fit the square head, 
and may be locked in this position by means of 
the lock-nut. A graduated scale on the hub and 
a mark on the blade boss are provided to indicate 
the relative positions.—March 22, 1950. 


MISCELLANEOUS 
634,441. October 26, 1946.—ImPROVEMENTS IN 
OR RELATING TO Batt BEARINGS FoR WHEELS, 
James Brown, 16, Catherine Road, Swinton, 
Near Manchester. 

The object of this invention is to provide a 
reasonable substitute for cycle-type wheel bearings. 
In the construction illustrated the invention is 
applied to a wheel of the type comprising two 
sheet metal discs A secured together face to face 
and each having a central clearance hole B through 
which passes the spindle C. The discs are con- 
nected by tie member D. A concentric annular 
member E of Z or cranked section is formed as 
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a sheet metal pressing. One flange of this member 
extends outwards and serves for attachment to 
the adjacent disc, whilst the other flange extends 
inwards in a plane perpendicular to the axis of the 


cylindrical central portion. This part provides a 
track for a ring of ing balls, which run in the 
channel between the flange and the inner peripheral 
portion of the disc A. To retain the balls in the 
channel, independently of the spindle, the edge 
of the central hole in the disc A is peened inwardly, 
as shown in a curve conforming to the radii of 
the balls—March 22, 1950. 


634,595. July 31, 1947.—ImPRovEMENTS IN SPEED 
GovEeRNors, Edward Victor Hammond, of 88, 
Louisville Road, Balham, London. 

The invention here described relates to improve- 
ments in governors of the type in which a centri- 
fugal member pivoted to a rotating shaft dis- 
places a sliding member along the shaft in one 
direction, as the speed of the governor inereases 
(or decreases), and a spring returns the sliding 
member in the opposite direction. The accom- 
panying drawing shows one application of the 
invention in which the device is mounted directly 
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on the crankshaft A or an extension of the crank- 
shaft of an engine. The centrifugal weight B is 
pivotally mounted on a pin, which passes through 
the driving shaft. When the shaft is revolved at 
speed, the centrifugal weight will swing from an 
oblique to a vertical position and in doing so will 
move the axially sliding member C along the 
shaft, thereby actuating the control lever D, 
which is connected to the throttle control. Some 
means, which can be either a spring, weight or 
other contrivance, will necessary to keep the 


member D pressed against the sliding member 
when the speed drops and the sliding member 
commences to move in the opposite direction. 
When the governor is constructed as shown the 
return means operating the lever D may be external 
of the governor and need form no part of the gover- 
nor unit.—March 22, 1950. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &e., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 
Wed., April 12th.—Braprorp Brancs: Midland Hotel, 

Bradford, “‘The Three-Phase Induction Motor and 

its Application,” G. Briggs, 7.30 p.m.——CovEeNTRY 

Brance: Technical a The Butts, Coventry, 

“ Electrical Installations,” J. Flood, 7 p.m. 


Hull Chemical and Engineering Society 
Tues., April 1lth.—Church Institute, Albion Street, 
Hull, Annual General Meeting, 7.30 p.m. 


1 luminating Engineering Society 
Tues., April 11th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “ Aerodrome Lighting,” E. 8S. Calvert, 


6 p.m. 
Wed, April 12th.—Swansea Group: Y.M.C.A., Swan- 
sea, ‘Lighting of Steelworks,” J. D. Callaway, 


6 p.m. 

Thurs., April 13th—CarpirF CenTRE: S&S. Wales 
Electricity Board Demonstration Theatre, The Hayes, 
Cardiff, “ Lighting of Steelworks,” J. D. Callaway, 
5.45 p.m.——MAaNCHESTER CENTRE: College of Tech- 
nology, Sackville Street, Manchester, ‘‘ Maintenance 
of Fluorescent Lamps and Auxiliary Gear,” W. A. R. 
Stoyle, 6 p.m. 

Fri., April 14th.—BmmincHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham, “ Interior Decora- 
tion and its Influence on Illumination,” 8S. A. Wood, 
6 p.m. Braprorp Group: Yorkshire Electricity 
Board, 45/53, Sunbridge Road, Bradford, “ Electric 
Lamps, Yesterday, To-day and To-morrow,” A. L. 
Randall, 7.30 p.m. 

Mon., April 17th.—LeEps CENTRE: Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, Annual General 
Meeting, Presidential Address, J. N. Aldington, 


6 p.m. 
Incorporated Plant Engineers 

Tues., April 1lth.—DunpDeEE Brancou: Mathers Hotel, 
Dundee, Annual General Meeting, 7.30 p.m, 

Wed., April 12th—Lonpon Brancu: Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2, Annual 
General Meeting, 7 p.m.——East Mip.tanps Brancu : 
Welleck Hotel, Nottingham, Annual General Meeting, 


7 p.m. 

Thute., April 13th.— PETERBOROUGH Branco: Eastern 
Gas Board, Church Street, Peterborough, Film, 
“The Inside Story,” 7.30 p.m. 

Institute of British Foundrymen 

Thurs., April 13th.—LINcoLNsHIRE Brancu: Tech. 
Coll., Lincoln, General Meeting, Short Papers Competi- 
tion, 7.15 p.m. 

Sat., April 16th.—NerwcasTLte Brancy: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Annual Gene- 
ral Meeting, followed by a technical film, 6 p.m. 

Tues., A 18th.—CovENTRY StupENTs’ SEcTION: 
Tech. Coll., Coventry, “Permanent Mould Casting 
in Aluminium and Magnesium Alloys,” A. Robinson, 
7.15 p.m. 

Institute of Industrial Supervisors 

Fri., April 14th.—NEWaRK-ON-TRENT Section: White 
Hind Hotel, Carters Gate, Newark-on-Trent, ‘‘ Time 
and Motion Study on the Shop Floor,” Neville Whit- 
taker, 7.30 p.m. 

Tues., April 18th.—DupLeY aNnD District SECTION : 
Tech. Coll., Dudley, “‘ The Status of the Foreman in 
Industry,” P. Grove, 7.30 p.m. 


Institute of Marine Engineers 
Tues., April 1lth.—85, Minories, E.C.3, “ Further 
Developments in the Burning of Boiler Fuel in Diesel 
Engines,” John Lamb, 5.30 p.m. 
Fri., April 14th.—85, Minories, E.C.3, Education 
Group's Annual General Meeting, “ Theoretical and 
Practical Training of the Marine Engineer—a Super- 
intendent Engineer’s Viewpoint,” A. Logan, 6 p.m. 
Institute of Petroleum 
Wed., April 12th.—Marson House, 26, Portland Place, 
W.1, “Cold Starting Performance of High-Speed 
Diesel Engines and Their Fuels,” E. B. Evans and 
L. D. Derry, 5.30 p.m. 
Institute of Welding 
Thurs., April 13th.—N. Lonpon Brancu: Pol 
Institute, Regent Street, W.1, Annual General 
7.30 p.m. 


Institution of Chemical Engineers 

Fri., April 14th.—May Fair Hotel, Berkeley Street, 
W.1, Twenty-eighth Annual Corporate Meeting. 

Sat., April 15th.—College of Technology, Manchester, 
“Acid Resistant Vi E lied Chemical 
Plant,” G. E. Charlish and E. J. Heeley, 3 p.m. 

Institution of Civil Engineers 

Thurs., April 13th—N.W. Association: Engineers’ 
Club, Albert 8S . Manchester, “Some Problems 
of River Control in England,” A. Moores, 6.30 p.m.— 
—MuipLanps AssociaTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, ‘‘ Govern- 
ment Offices, Whitehall Gardens, The Special Problem 
of the Re-Siting of an Historic Building,” L. Scott 
White and G. A. Gardner, 6 p.m. 

Tues., April 18th.—Great George Street, Westminster, 
8.W.1, “ Design and Construction of the Waterloo 
River Entrance,” R. A. Stephenson, 5.30 p.m. 

Institution of Electrical Engineers 

Wed., April 12th—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2, ““A Review of Some 
Television Pick-Up Tubes,” J. D. McGee; “The 
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Design of a Television Camera Channel for Use with 
the C.P.8. Emitron,” E. L. C. White and M. G. Harker, 


5.30 p.m. 

Thurs., April 13th—Uttisation Section: Savoy 
Place, Victoria Embankment, W.C.2, Discussion oy 
“ B.S.L Specifications in Relation to Electrical Acoog. 
sories for Domestic and Industriul Applications” 
opened by J. F. Stanley, 5.30 pm. ’ 

Mon., ‘April. 17th.—Savoy Place, Victoria Embankment 
W.C.2, Discussion on “ Private Generation and the 
Public Supply,” — by A. N. Irens, 5.30 p.m.—_ 
N.E, CENTRE : oyal Station Hotel, Newcastle-on. 
— Annual General Meeting and Conversazione 

.15 p.m. : 

Tues., April 18th.—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2, Discussion oy 
“Temperature Measurement,” opened by J. A. Hall 
and C. R. Barber, 5.30 p.m.——Scorrisy Centre: 
Royal Tech. Coll., Glasgow, “ Radar,” R. A. Smith, 
7 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., April 12th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “Some 

ts of Air Conditioning in the Tropics,” J, J, 
O’Dyer, 6 p.m. 

Thurs., April 13th.—BirRMINGHAM AND Districr §xo. 
TION: Imperial Hotel, Temple Street, Birmingham, 
‘The Principles Involved in Construction of an Ideal 
Ductwork Installation,” Philip Gardner, 6.30 p.m. 

Institution of Mechanical Engineers 

Fri., April 14th—Storey’s Gate, St. James’s Park, 

8S.W.1, “Recent Development of the Mechanism of 

the Hydraulic Variable-pitch Aircraft Propeller,” 





H. L. Milner, 5.30 ee 
Sat., April 15th—Yorxksumre Brancu, GRADvares’ 
Sgecrion: Tech. Coll., Huddersfield, Annual General 


Meeting, “Cotton Spinning Machinery,” G. Varley, 
2.30 p.m. 
Junior Institution of Engineers 
Fri., April 14th.—39, Victoria Street, S.W.1, “ Tho 
Induction Motor, with particular reference to Single. 
Phase Machines and some account of their develop. 
ment,” R. J. Herbert, 6.30 p.m. 
North East Coast Institution of Engineers and Shipbuilders 
Fri., April 14th.—Mining Institute, Newcastle-on- 
Tyne, “Some Tests on Stayed Masts with Heavy 
Derricks,” C. J. Jensen and A. C. Hadjispyrou, 
6.15 p.m. 
Royal Aeronautical Society 
Thurs., April 13th.—lInstitution of Civil Engineers, 
Great George Street, 8.W.1, “The Berlin Air Lift,” 
J. W. F. Merer, 6 p.m. 
Women’s Engineering Society 
Tues., April 18th.—Lonpon Branca: 35, Grosvenor 
Place, 8.W.1, ‘“*‘ Women and Agriculture,” 7 p.m. 





Contracts 


ViICcKERS-ARMSTRONGS, LTD., has received an order 
from Furness Withy and Co., Ltd., for a cargo- 
passenger liner of 10,500 tons deadweight, which 
will be built at Walker-on-Tyne. The new vessel 
will have a length overall of 497ft and single-reduc- 
tion geared turbine propelling machinery of 7700 
s.h.p., giving a speed of 154 knots. 

THe British BROADCASTING CORPORATION 
announces that the contract for the building work 
for the new television station at Holme Moss, near 
Huddersfield, has been awarded to John Laing and 
Son, Ltd., of Mill Hill, London. The 35kW vision 
transmitter, the 12kW sound transmitter, the aerial 
and the aerial feeder system are being manufactured 
by Marconi’s Wireless Telegraph Company, Ltd. 
A 750ft mast, similar to that at Sutton Coldfield, 
will be supplied and erected by British Insulated 
Callender’s Construction Company, Ltd. It is 
hoped that this station will be completed by the 
middle of 1951. 

Tue Brush ELECTRICAL ENGINEERING COMPANY, 
Ltd., Loughborough, has received an order from the 
Ceylon Government Railways, through the Crown 
Agents for the Colonies, for twenty-five main line 
diesel-electric locomotives of 1250 b.h.p. each. 
The locomotives will be of the “ A,A-A,A”’ type, 
with a maximum of 55 m.p.h., and will be 
fitted for multiple unit working, the power equip- 
ment being the Mirrlees JVS.12, twelve cylinder, 
pressure-charged, vee t engine, direct coupled 
to a Brush 635kW generator, the four traction 
motors having a continuous rating of 193 b.h.p. 
each. The mechanical parts will be built in associa- 
tion with W. G. Ltd., of Stafford. The 
value of the order is well over £1,000,000. 





‘ Isoropes in Inpustry.—The Department of 
Extra Mural Studies of the University of Birming- 
ham, in conjunction with the Birmingham branch 
of the Atomic Scientists’ Association, is holding a 
conference on “‘ Isotopes in Industry ” from May 
19th to May 21st next, at the University, Birming- 
ham. The conference is designed to introduce 
radio-active isotopes and the associated techniques 
to industrial scientists and technologists. Further 
details may be obtained from the Department of 
Extra Mural Studies, University of Birmingham, 
Edmund Street, Birmingham, 3. 
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28,000-ton Tanker “ Velutina” 


On April 4th the “ Velutina,” the latest and 
largest unit of the Shell tanker fleet, became 
water-vorne. It was a royal occasion, the 
ceremony of naming and launching the vessel 
being graciously performed by H.R.H. Princess 
Margaret. The “Velutina” is the largest 
tanker to be built in the United Kingdom and 
is the first of four similar vessels. Built by 
Swan, Hunter and Wigham Richardson, Ltd., 
for the Anglo Saxon Petroleum Company, Ltd., 
the principal particulars of the vessel are: 
length between perpendiculars, 610ft ; breadth 
moulded, 80ft 6in; depth moulded, 45ft ; 
deadweight, 28,000 tons. The ship is to be 
driven by one set of double-reduction geared 
turbines, taking high pressure superheated 
steam from three Babcock and Wilcox boilers 
and developing & maximum of 13,000 s.h.p., 
for a speed of 16 knots. The Anglo Saxon 
Petroleum Company states that the build- 
ing of such a large tanker marks a large step 
from the average vessel of 12,000 tons, which 
was considered to be the most economical 
ship before the war. The new vessel, it is con- 
sidered, emphasises the adoption of the “ big 
ship” principle and marks a new stage in the 
development in Britain’s tanker fleet. During 
the war ships of greater carrying capacity and 
higher speeds were needed for strategic reasons, 
but since then several factors have influenced the 
decision to build even larger tankers. Present- 
day high building and operational costs are the 
economic causes of this trend towards construct- 
ing ships of large capacity because the capital 
cost per ton deadweight is reduced and the 
greater deadweight means fewer vessels. 
Another cause pointed out by the Compzny is 
the recent development of refineries in Europe, 
for a number of reasons, political and economic, 
whereas the usual practice before the war was 
to refine the crude oil at the production source. 
The ‘‘ Velutina” is expected to enter service 
in July and will be engaged in the transport of 
crude oil from the Middle East, carrying about 
200,000 tons of oil annually from the Persian 
Gulf. 


Ventilation of Ships’ Holds 


Tue problem of carrying cargo from port to 
port and ensuring its arrival in good condition 
is very complex. It causes the master and 
shippers considerable anxiety, and no doubt 
the underwriters are relieved when a cargo is 
safely unloaded and no claims lodged. In recent 
years several systems have been devised, 
designed and fitted to a number of vessels in an 
effort to maintain the condition of the cargo 
throughout the voyage. Mr. 8. J. Duly recently 
gave a lecture upon this interesting subject 
before the Royal Society of Arts, with Sir 
Charles Lillicrap presiding. The lecturer 
described a typical louvre plenum fan unit 
(mentioning how the air is dried, cooled or 
heated), and the three main systems, silica gel, 
lithium chloride and cold brine. He said that 
the problem was twofold, to prevent damage by 
condensation or to maintain the low humidity 
required for certain types of cargo. With a 
ship loaded at a low temperature and the 
outside temperature subsequently rising, 
ordinary ventilation, Mr. Duly explained, would 
result in sweating because the temperature of the 
cargo would not have risen to the same degree. 
Under those circumstances, he advised that the 
hold should be sealed off by closing flaps in the 
ventilation unit and the air recirculated and 
dried to remove any moisture taken up. Similar 
precautions-should also be taken with a hygro- 
scopic cargo when the outside air is damp. 
Many types of cargo were mentioned, and Mr. 
Duly stressed that each presented a special 
problem. It was necessary, he said, to provide 
instruments so that the hygrometric conditions 
of the hold could be assessed and the method of 
ventilation decided upon. That the value of the 
special systems of hold ventilation was now 
‘ealised was indicated by most of the pro- 
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minent shipping companies specifying this type 
of equipment, and Mr. Duly went on to say 
that the system had been successfully applied 
to preserve warships in reserve from the effects 
of dampness. The work of the Refrigerated 
Cargo Research Council was mentioned, and 
the forming of a similar body for general cargo 
advocated. The lecture was well illustrated by 
a number of slides which showed several 
ventilation units and diagrammatic arrange- 
ments of trunking. 


The Late Mr. G. H. Nash 


WE regret to record the death of Mr. G. H. 
Nash, C.B.E., M.I.E.E., M.R.1., F.A.LE.E., on 
April 7th, at his home, 1, Barons Keep, Lon- 
don, W. During the recent war, towards the end 
of his career, he served as a deputy director in 
the Ministry of Aircraft Production, after spend- 
ing most of his working life in the advancement 
of telecommunications. Born in October, 188i, 
George Howard Nash was educated at Grocers 
School and Clissold Park College and the 
Northampton Polytechnic. His early practical 
training was obtained from 1898-1903 as a 
pupil with the National Telephone Company. 
Then, after working for two years in the X-ray 
Department of the London Hospital, he was, 
for a short time, with Johnson and Phillips, 
Ltd., and later with the G.P.O., London, before 
joining the engineering staff of the Western 
Electric Company, which later was to become 
a member of the Standard group of companies. 
Starting with Western Electric as an installation 
engineer in 1906, he became chief of the 
exchange division by 1911. From then until 
1918 he was the company’s chief engineer, but 
during the first World War he was engaged on 
special research and development work on 
particular communications problems. Among 
other inventions he was responsible for the 
seismophone in 1916, and the Nash fish hydro- 
phone in 1917. His wartime work was recog- 
nised by the award of the C.B.E. in 1918, and 
in the same year he was appointed technical 
adviser at the Admiralty Experimental Station, 
Portland. Resuming his normal vocation in 
1919, he became assistant European chief engi- 
neer of the International Standard Electric 
Corporation, Ltd., in 1920, and was chief engi- 
neer of this organisation from 1928 to 1929. 
He was executive vice-president of International 
Telephone and Telegraph Laboratories, Inc., 
from 1929 to 1933; vice-president of Inter- 
national Standard Electric Corporation from 
1930-33, and vice-president of the Mexican 
Telephone and Telegraph Company from 1929 
to 1933. He was on the board of directors of 
the International Telegraph and Telephone 
Company, Ltd., from 1928 to 1933 and of 
Standard Telephones and Cables, Ltd., from 
1927 to 1938. From 1930 to 1934 he was 
chairman of the International Marine Radio 
Corporation, and from 1933 to 1938 technical 
consultant to the International Standard 
Electric Corporation. 


An Industrial Accident Prevention 
ibition 

PARTICULAR interest attaches to an announce- 
ment that an industrial accident prevention 
exhibition is to be held in Coventry from 
Tuesday, April 25th, until Saturday, April 
29th. The exhibition, believed to be the first 
of its kind to be staged in this country, is being 
sponsored by the Coventry and District Engi- 
neering Employers’ Association. This Associa- 
tion has for many years been interested in 
industrial safety and more than twenty years 
ago started a Safety Officers’ Committee, with 
a view to getting representatives of all the 
factories in the area together to discuss measures 
for accident prevention. The primary object 
of the exhibition is to bring home to every 
factory worker, as well as members of the public, 
the efforts which are being made by industrial 
organisers to minimise accidents in factories. 
It will show in graphic form the various 
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accident prevention measures which are and can 
be taken. The exhibition is to be opened by 
Sir Alfred Herbert and the presence of His 


.Majesty’s Chief Inspector of Factories and the 


Mayor of Birmingham have already . been 
requested at the ceremony. In a preliminary 
statement on the exhibition, Sir Alfred pointed 
out that it has been computed that in an average 
engineering establishment between 50 and 75 
per cent of the employees are injured each year. 
Despite the fact that a big majority of factory 
accidents are of a minor nature it is no exaggera- 
tion to say that practically all could be avoided 
if preventative means were correctly applied 
and a reasonable amount of forethought used 
by the people concerned. In presenting a 
means to workers and the public to see for 
themselves the many provisions made for 
accident prevention in factories the Association 
is performing a service of no little value to 
industry and its workers. 


Clunie Power Station on Load 


WE learn from the North of Scotland Hydro- 
Electric Board that electricity is now being 
supplied from the first completed machine 
in the Clunie power station of the Tummel- 
Garry hydro-electric scheme. This power is 
fed into the Hydro-Electric Board’s main trans- 
mission system which extends over the Southern 
and Central Highlands and the east coastal 
district north of Inverness, and embraces the 
cities of Aberdeen, Dundee and Perth. The 
surplus power being generated by the Clunie 
station goes to Central Scotland. Members 
of the Board and its engineers visited the 
station on Saturday, April 8th, and watched the 
machine, which has completed tests, being 
started up and brought to full load of 19,000kW. 
The Board also viewed the other sites of the 
Clunie and Pitlochry sections of the project 
where there is still a considerable amount of 
work to be done before the scheme is completed. 
The other two 19,000kW turbo-alternators in 
the Clunie station and the two 7500kW sets 
at Pitlochry will be brought into service 
successively and will be in operation before 
next winter. The combined contribution of the 
Board’s generating stations, including Loch 
Sloy, to Central Scotland in March reached a 
maximum of 55,000kW. 


Electrical Machine Analysis 


A COLLOQUIUM on electrical machine analysis 
was held in the Electrical Engineering Depart- 
ment at Imperial] College, London, on Monday 
and Tuesday, April 3rd and 4th. It was 
attended by some forty engineers, drawn from 
industry, the universities and technical colleges, 
who met to discuss progress in the development 
of methods of analysis for determining the 
performance of electrical machines. The first 
session, under the chairmanship of Professor 
Willis Jackson, was opened by Professor M. G. 
Say and Mr. 8. Neville, and was devoted to a 
review of present-day methods of predeter- 
mining the performance of electrical machines. 
The second session dealt with the transient 
performance of synchronous machines and was 
opened by Mr. B. Adkins and Professor G. H. 
Rawcliffe. Mr. Adkins demonstrated a method 
of setting up differential equations of salient- 
pole synchronous machines, using the two- 
reaction theory, and demonstrated its value by 
developing the equations for the various reac- 
tances and time-constants that are used in 
determining steady-state and transient per- 
formance. The use of matrix methods for 
machine analysis introduced at the third 
session by Mr. M. W. Humphrey Davies was 
developed by Mr. W. J. Gibbs into a powerful 
technique for solving practical problems on 
most types of electrical machine, including 
a.c. commutator and d.c. cross-field machines. 
The final discussion was opened by Mr. L. D. 
Anscombe, who stressed the need for better 
definitions of the parameters used in practical 
calculations of machine performance. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
No. IV—THE DISCOVERY OF POLONIUM, RADIUM AND ACTINIUM 
(Continued from page 409, April 7th) 


HE laborious task of separating the 

suspected very active ingredient, or 
ingredients, in uranium ores was begun by 
Monsieur and Madame Curie, with the aid 
of funds contributed by the Academy of 
Sciences and other French societies. From 
the Austrian Government they received as 
a present the material on which to work. 
It consisted of a ton of pitchblende residues 
from the State factory at Joachimstahl. 
Later they were given another ton of similar 
material by the Société Centrale de Produits 
Chimiques of Paris. 

In the search for the hidden substance a 
practical advantage was gained by looking 
for it in the residues rather than in the raw 
pitchblende. The Joachimstahl ore in its 
native state had been found to have a radio- 
activity of 7 units as compared with an 
activity of only 1-8 units for the green oxide 
of uranium extracted from it. The inference 
was that most or all of the very active 
material in the raw ore was being discarded 
in the process of extracting the uranium 
oxide. It was therefore likely to be found 
in the residues in a greater degree of con- 
centration than in the raw ore. Since the 
Joachimstahl pitchblende as mined con- 
tained about 50 per cent of the green oxide, 
the use of the residues instead of the raw 
ore just about halved the amount of material 
to be handled in the course of the search. 

The task which the Curies had set them- 
selves would have daunted many investi- 
gators. Pitchblende is an exceedingly com- 
plex mineral. Besides its main constituent, 
uranium, it contains, in amounts ranging 
from mere traces to a few per cent, almost 
every metallic element known to chemical 
science, including the metals of the “ rare 
earth” group. The Curies began their work 
with assurance on one point only: if the 
native ore contained, as they strongly sus- 
pected, a very active ingredient, it must be 
present in a very minute amount, probably 
to an extent much less than that of any 
of the familiar elements already known to 
occur in the ore as “traces.” It could not 
be taken for granted that there was only 
one very active ingredient. There might 
be several, each possibly having its own 
distinctive chemical and physical charac- 
teristics. There was not the slightest clue 
to the nature of those characteristics. The 
work of isolating the hidden substance or 
substances had therefore to be carried out 
blindfold. Established processes of chemical 
separation had to be applied in all possible 
variations in the hope that at -some stage 
one or other of them would be found to 
select the hidden material and permit it to 
be isolated. 

One process frequently used for the 
chemical separation of two or more sub- 
stances in admixture consists of fractional 
precipitation. It turns upon the fact that 
different substances generally differ in the 
degree to which they can be dissolved in 
water or other liquid medium. For example, 
the sulphates of two different elements mixed 
together and dissolved in water may be 
converted to the corresponding chlorides 
by the addition of hydrochloric acid to the 
solution. If one of the chlorides is less 
soluble in water than the other it will be 
precipitated and may be recovered by 





decanting off the liquid containing the more 
soluble chloride. Should the chlorides be 
ineffective in this respect other precipitants 
may be added to the solution to convert 
the mixed substances into other salts such 
as bromides or sulphides. The separation 
effected by a single application of one 
precipitant is rarely complete. Some of the 
less soluble compound will remain in the 
liquid and some of the more soluble may 
accompany the other into the precipitate. 
An improved degree of separation can 
generally be achieved by repeating the 
process. 

If the original solution contains a num- 
ber of different substances it may happen 
that two or more of them will be precipi- 
tated simultaneously or left behind in the 
solution. It then becomes necessary to 
resort to a different precipitant, which will 
convert the substances mixed in the pre- 
cipitate or in the solution into compounds 
possessing a wider difference in their solu- 
bilities. Alternatively, some other form 
of separation may be called into service. 

One such alternative or supplementary 
separation process consists of fractional 
crystallisation. This process depends upon 
the fact that different substances in a 
mixed solution begin to crystallise out at 
different stages in the evaporation of the 
solution. The separation is in general not 
complete in the first instance but it can be 
improved by repetition. 

Another alternative, occasionally applic- 
able, is fractional sublimation. Some sub- 
stances possess the property of passing, 
when heated, directly from the solid to the 
gaseous state and conversely, when cooled 
again, of solidifying without passing through 
the liquid phase. The subliming tempera- 
ture differs with different substances. Hence 
if the vapour from a mixture of two sub- 
stances, both of which are capable of sub- 
liming, is passed through a cooling tube, 
the two substances will tend to solidify 
at opposite ends of the tube. 

In the earlier stages of their efforts to 
isolate the suspected very active constituent 
or constituents in pitchblende the Curies 
made use of the method of fractional pre- 
cipitation. At the end of each precipitation 
the radio-activity of both the precipitate 
and the parent solution was measured by 
the electroscope method. The less active 
fraction was discarded and the more active 
preserved for further separation. i 

Each time a fraction showing increased 
activity was found it was subjected to 
spectroscopic analysis. The object of this 
examination was to determine whether, as 
the activity increased, the spectroscope 
revealed, with growing clarity, the emergence 
of a set of lines new to science, lines which 
could not be identified with those given by 
any already known element. It was clearly 
of vital importance to discover whether the 
very active material was a genuinely new 
element or one already familiar but in some 
peculiar and unusual form. 

Not deeply hidden in this brief statement 
of the task which Monsieur and Madame 
Curie had set themselves is a story of heart- 
breaking tedium, patient courage and abiding 
faith. In time, however, their perseverance 
was greatly rewarded. At one stage in their 
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work they treated a portion of the pitchblende 
residues with sulphuric acid and obtained 
a solution consisting of a mixture of gyl. 
phates. Adding sulphuretted hydrogen to 
this solution, they obtained a precipitate 
composed of a mixture of various sulphides 
The precipitate showed, per unit of its mass, 
a marked increase of radio-activity. By 
analysis it was found to include tic gyj. 
phides of bismuth, copper, lead and severaj 
other familiar elements. These substances 
were eliminated one by one. With each 
elimination the activity, weight for weight, 
of what remained became greater until at 
the end a small residue showing remarkable 
activity was left. It was the first promise 
of success, but when the spectroscope was 
applied to the residue, the result was some. 
what disappointing. It gave lines ideitical 
with those given by bismuth and no others, 
The inference seemed to be that the very 
active constituent of pitchblende was the 
familiar element, bismuth, in a peculiar 
form, radio-active bismuth. 

The Curies were not satisfied with this 
result. They felt certain that the residue, 
although analytically and spectroscopically 
indistinguishable from bismuth sulphide, 
was a mixture of that substance in an 
inactive form with a very active sulphide of 
a new element closely resembling bismuth 
in its chemical characteristics and therefore 
difficult to separate from the bismuth in 
the original ore. They therefore sought to 
fractionate the residue still further. 

New precipitation processes of a diflicult 
and tedious nature were applied to the 
residue but the best results were given when 
fractional sublimation was adopted. ‘The 
sublimation was carried out in a vacuum. 
At one part of the cooling tube a black sub- 
stance was deposited which was found to 
have an activity 700 times as great as that 
of an equal mass of metallic uranium. 
Madame Curie felt convinced that the 
black deposit consisted, wholly or in part, 
of an element new to science. She named it 
“ polonium,” after her native country. 

The evidence provided by the spectro- 
scope seemed at first to oppose that con- 
clusion. The lines which it revealed were 
still those characteristic of bismuth. Later, 
however, other workers, among them Sir 
William Crookes, studied the subject and 
succeeded in detecting a number of new 
lines among the characteristic lines given 
by bismuth. It is now known with cer- 
tainty that polonium resembles bismuth 
in its chemical properties so very closely 
that it is exceedingly difficult to separate 
the two elements. The black deposit ob- 
tained by the Curies undoubiedly consisted 
of the sulphide of polonium mixed with a 
large percentage of inactive bismuth sul- 
phide. 

Confirmation of the elemental nature of 
polonium was received when it became 
possible to determine its atomic weight. 
It was found to be about 210. In Mendeléef’s 
periodic table of 1871 and all subsequent 
revisions of it, there was a blank space 
waiting to receive an element of that weight. 
Further, Mendeléef’s rule foretold that the 
missing element would be found to be an 
analogue of bismuth. 

A fact, which later was to acquire great 
significance, was observed by the Curies 
regarding the activity of polonium. When 
freshly prepared the black deposit as already 
stated had an activity 700 times as great 
as that of metallic uranium. But while the 
activity of uranium appeared to remain 
constant, that of polonium quite definitely 
decreased continuously with the passage 
of time. It was found to fall to half its 
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original value in from six to eleven months, 
To-day the “ half-life’ period of polonium 
js known to be 140 days. 

In the course of the-work which led them 
to discover polonium the Curies obtained 
clear evidence that it was not the only 
active ingredient in the raw pitchblende 
residues. When these residues were treated 
with sulphuric acid they yielded two por- 
tions, &@ mixture of metallic sulphates 
soluble in water and a mixture of insoluble 
sulphates. From a solution of the soluble 
sulphates polonium was extracted in the 
manner described. The insoluble sulphate 
fraction was also found to be radio-active, 
several times as active, weight for weight, 
as metallic uranium. The inference there- 
fore was that it contained a substance which 
was more active than uranium and which, 
since its sulphate was insoluble in water, 
could not be polonium. The Curies set 
about the task of isolating this second very 
active ingredient. 

The insoluble fraction was found to con- 
sist of the sulphates of calcium, barium, 
lead and some other of the familiar elements 
known to be present in pitchblende. By 
chemical transformation, precipitation and 
other treatment these inactive substances 
were eliminated one by one until there was 
left a small quantity of a material possessing 
markedly enhanced activity. Chemically, 
this material appeared to be barium chloride. 
Dismissing the possibility that barium could 
assume a radio-active form, the Curies sought 
to divide the residue into inactive barium 
and a suspected highly active new element. 

The chloride residue being soluble in 
water, the precipitation method of separation 
was the first to be tried. With alcohol as 
the precipitant, encouraging results were 
obtained; the precipitate was definitely 
more active than the original chloride 
residue. This procedure was, however, 
abandoned in favour of the fractional crys- 
tallisation method of separation. When a 
hot, saturated solution of the chloride 
residue was allowed to cool crystals were 
deposited which were markedly more active 
than the crystals left when the solution was 
evaporated to dryness. The process was 
repeated a number of times in accordance 
with a somewhat elaborate programme. 
Ultimately two fractions remained, one 
consisting of wholly inactive crystals of 
barium chloride and the other of crystals 
closely the same in appearance but possess- 
ing very intense activity. So intense was 
the activity of the minute amount of material 
constituting the second portion that the 
electroscope method could not be used to 
measure it directly. But by an indirect 
method it was estimated that the activity 
was a million times greater than that of 
metallic uranium. 

Spectroscopic examination left no doubt 
from the first that the intensely active 
crystals contained a new element. Early 
samples gave the spectrum of barium accom- 
panied by a very strong new line in the ultra- 
violet region. As the purity of the product 
was increased by further fractional crystal- 
lisation the barium spectrum sank into the 
background and a dozen new lines, some of 
great intensity, became sharply defined. The 
substance was clearly not barium in a 
radio-active form. It was definitely a 
hitherto unknown element. The Curies 
named it ‘ radium.” 

From the treatment of 2 tons of the 
original raw material about one-tenth 
of a gramme of pure radium chloride was 
recovered. With such a minute amount 
available for experiment the determination 

of the atomic weight of the new element was 
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very difficult. 
took the task and came to the conclusion 


But Madame Curie under- 


that it was 225. Some years later, with a 
greater quantity at her disposal, she revised 
this figure to 226-35. Various other values 
have since been advanced. A recent figure 
is 226-05. 

As in the case of polonium, a blank space 
in the periodic classification table awaited 
the discovery of an element of atomic weight 
225-226. Into that space radium fitted as 
the end member of the group containing 
calcium, strontium and barium. As its 
chemical characteristics were studied far- 
ther its resemblance to those elements, 
particularly to barium, became more and 
more clearly revealed. 

Madame Curie sought to determine whether 
the radio-activity of radium remained con- 
stant, as that of uranium appeared to do, 
or whether it decayed with time like that of 
polonium. She found that it resembled 
neither in this respect. The activity of 
freshly prepared radium salts increased 
several fold during the first month or so 
of their existence and then seemed to become 
constant. 

Another important fact was simultaneously 
noted. In addition to the rays which 
affected photographic plates and rendered 
gases electrically conductive, radium, it 
was found, emitted energy in the form of 
heat. The output of heat, like the radio- 
activity, increased during the first month 
or so and then, apparently, became con- 
stant. In the steady state the temperature 
of a salt of radium was always about 14 
deg. Cent. above that of its surroundings. 
Other investigators as well as the Curies 
conducted experiments designed to measure 
the rate at which radium emitted heat. A 
dozen or more results were recorded. None 
made the output less than 100 calories per 
hour per gramme of radium. The highest 
figure reported was 134 calories and the 
general average was round about 120. 

These observations finally dispelled any 
lingering tendency to believe that the 
phenomenon of radio-activity could be 
reconciled with the classic doctrine of the 
conservation of energy. The astonishing 
fact had been revealed by experiment that a 
quantity of radium, without drawing upon 
any outside source of supply, evolved in 
an hour sufficient heat to raise its own 
weight of water, or something more, from 
the freezing to the boiling point and, as far 
as the necessarily limited observations of 
the day permitted a conclusion to be drawn, 
could go on doing so in perpetuity and with- 
out suffering any loss of mass. Modern 
knowledge has amended the concluding 
part of this inference. The radio-activity 
of radium does decay with time. It falls to 
half its original value in about 1590 years. 

Incidental to their studies, the Curies 
made a discovery, the significance of which 
was not clear at first but which later pro- 
vided one of the clues to the understanding 
of the mechanism behind the phenomenon 
of radio-activity. They observed that any 
substance placed near radium acquired 
temporary radio-activity, the intensity of 
which increased, up to a limit, with the 
length of exposure of the substance to the 
influence of the radium. This induced 
radio-activity persisted, in diminishing degree 
for some hours or even days after the removal 
of the body from the exciting influence of 
the radium and finally fell to zero. In many 
instances the irradiated substances became 
temporarily luminescent, sometimes intensely 
as in the case of zinc blende and sometimes 
faintly as in the case of glass, paper and 
animal tissue. 
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The Curies’ original method of isolating 
radium yielded the element in the form of 
its chloride. Subsequently the German 
chemist, Giesel, reduced the tedium of 
the final stages of the isolation process 
by performing the fractional crystallisa- 
tion with the bromides of barium and 
radium. It is in the form of its bromide 
that the element is now employed for most 
purposes. 

The preparation of metallic radium was 
undertaken by Madame Curie in conjunc- 
tion with A. Debierne. The procedure 
consisted of electrolysing a solution of pure 
radium chloride between a cathode of mer- 
cury and an anode of platinum-iridium. 
An amalgam of mercury and radium resulted. 
This amalgam was heated in an atmosphere 
of pure hydrogen to drive off the mercury. 
The final product was a brilliant white 
metal, which on exposure to the air quickly 
blackened by, probably, union with nitrogen, 
to form the nitride. The density of metallic 
radium is believed to be about 6 or very 
roughly half that of lead, and twice that of 
aluminium. Its melting point is 960 deg. 
Cent., the same as that of silver. 

The isolation of polonium from the soluble 
sulphates yielded by pitchblende and of 
radium from the insoluble sulphates did 
not necessarily exhaust the number of highly 
active elements which could be extracted 
from the ore. There was at least one loose 
end in the general process which left open 
the possibility of a third highly active element 
being discovered. 

When the soluble sulphates were treated 
with sulphuretted hydrogen a precipitate 
of insoluble sulphides was obtained and 
from this precipitate, as already «said, 
polonium was isolated. The solution remain- 
ing after the removal of the precipitate 
included salts of the thorium, cerium, 
lanthanum and other rare earth metals 
present in the original ore. In 1899 Debierne, 
working on behalf of the Curies, noticed that 
the solution was radio-active to a degree 
which could not be accounted for by its 
minute content of thorium. Adding ammo- 
nia to it he obtained a precipitate consisting 
mainly of the rare earths. The activity 
followed the rare earths into the pre- 
cipitate. 

One by one the known inactive elements 
were eliminated from the precipitate and 
as each was removed the activity of the 
residue increased. Finally, there was left 
a small quantity of a very active substance 
which, except for its activity, appeared to be 
identical with lanthanum. Debierne felt 
convinced that it was not that element in a 
radio-active form but that it consisted of an 
inactive compound of lanthanum mixed with 
a minute amount of a highly active element, 
which was neither polonium nor radium. 
The spectroscope failed to yield decisive 
evidence of the presence of a new element 
but, Debierne contended, that fact was to 
be attributed to his failure to isolate the 
substance in a high state of purity. Some- 
what boldly he gave the alleged new element 
a name. He called it “actinium” and 
asserted that its activity was comparable 
in intensity with that of radium. 

Some three years later the German chemist, 
Giesel, reported that he too had discovered 
a new radio-active element in pitchblende. 
Its activity resembled that of radium in 
intensity and in the fact that it increased 
several fold during the first few months 
following its preparation. Like Debierne, 
in the case of his “‘ actinium,”’ Giesel found 
it impossible to isolate his new element in a 
high state of purity. Nevertheless, he felt 
induced to give ita name. At first he called 
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it the “emanating substance,” and later 
*“ emanium.”” 

The similarity between “ actinium ” and 
“emanium” seemed to be considerable 
and with the progress of investigations it 
became clear that not only were they 
genuinely new radio-active elements but 
that they were identical. To-day Debierne’s 
name for the element is alone in use. Be- 
cause of the great difficulty of preparing 
actinium compounds free from impurities— 
principally from lanthanum—its atomic 
weight has not been determined with pre- 
cision by direct chemical means. It can, 
however, be estimated from theoretical 
considerations that it is about 227. With 
that weight it fits into a blank space in 
the periodic classification table. It becomes 
the end member of the third group of ele- 
ments, the group in which the rare earths 
are included. 

The derivation of the three radio-active 
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elements, polonium, radium and actinium 
is summarised in the accompanying diagram. 
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‘Waes the meeting was resumed in the 
afternoon of Wednesday, March 29th, 


the first paper dealt with was :— 


MODERN BILLET CASTING, WITH SPECIAL 
REFERENCE TO THE SOLIDIFICATION 
PROCESS 


By E. Scuever, Dr.rer.nat. 
SYNOPSIS 


The characteristic feature of the continuous- 
casting process, as opposed to the conventional 
billet-casting processes, is the stationary condition 
of the liquid part of the billet and of the solidification 
zone during the casting operation. The method is 
the outcome of a long and varied development, 
the. main goals of which have been to secure improve- 
ment in production economy and in quality of the 
billet. The present paper is mainly concerned with 
the question of quality. 

The requirements of an ideal billet-casting process 
are outlined on the basis of the structure of an 
ideal billet. Conventional billet-casting methods 
fail to meet these requirements in many respects, 
and developments aiming at overcoming these 
deficiencies are reviewed. The latest of them is the 
continuous-casting process, which comes much 
nearer to satisfying the requirements of the ideal 
casting process than the methods previously in use. 
In the aluminium industry it has, since the war, 
become by far the most popular casting process. 

Improvements are still needed in : 

(a) Elimination of radial internal stresses which 
can produce hot tears and cracking of finished 
billets. 

(b) Application of the method to high-melting- 
point alloys (copper alloys, steels, &c.). 

(c) Development of the continuous strip-casting 
process to a point where it can become a popular 
production method. 


The author said since publication of the 
paper he had received valuable communi- 
cations from abroad which supplemented 
and partly corrected something he had 
said. Mr. Irving Rossi had written that the 
paper seemed rather pessimistic with regard 
to the application of the continuous-casting 
process to copper alloys. He stated that 
he had built twenty casting machines in 
the U.S.A., working on copper, aluminium, 
brass and steel, and that 2 million tons of 
bars and billets had already been pro- 
duced. The production rate of one machine 
was 18,000 Ib per hour, equivalent to 8 
tons. He also stated that the application 
of the process to high temperature melting 
alloys was less of a problem than was sug- 
gested in the paper and that he had cast 
steel in moulds made from copper and 
steel without difficulty. 

A communication had also been received 
from Dr. Francis C. Frary (Director of 
Research, Aluminum Company of America), 


who stated that the Haselett process which 
worked with rollers and produced cast 
strip had proved disappointing in practical 
tests in the U.S.A., and that he did not 
think there was any industrial merit in it 
as it now was. He also stated that the 
Aluminum Company of America had, several 
years before the war, transferred all its 
high strength aluminium billets to the con- 
tinuous process and it was claimed that that 
company was probably the first to use this 
process on an industrial scale. 


DIscussion 


Mr. W. A. Baker (British Non-Ferrous 
Metals Research Association), said that the 
most striking feature of the very popular 
short-sleeve moulding process was its ap- 
parent simplicity but it was quite clear from 
the paper that there were points of detail 
which must be closely controlled. With 
the exception of the Asarco process, so far 
as he knew, the short-sleeve mould method 
had not been applied to copper base alloys. 
He wondered whether the fact that light 
metals were covered with a refractory oxide 
film had anything to do with it. If it had, 
it might be supposed that copper alloys 
with high aluminium content, like the alumi- 
nium bronzes, might be more easy to cast 
by this particular method. One of the major 
problems referred to in the paper was that 
of high internal stress in the high strength 
light alloys cast by this method. On the 
face of it, stresses might be minimised in 
two diametrically opposite ways. Ideally 
heat would be extracted from the solidify- 
ing metal in one direction, parallel to the 
axis, in which case the lateral temperature 
gradients would be reduced to a minimum 
and the thermal stress would consequently 
be eliminated. The difficulty, however, 
was that the thermal conductivity of the 
metal. was not sufficiently high to maintain 
a sufficient temperature gradient if the 
cooling was applied some distance from the 
mould. An alternative and quite radically 
different approach was to extract the heat 
from the ingot as it emerged from the 
mould and then to allow the heat in the core 
of the lower part of the ingot to be trans- 
mitted to the exterior layers and so minimise 
the temperature gradient. Some years ago 
Doyle published a paper on the tempera- 
ture gradient in castings of this kind and 
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personally he wondered whether if tho ooo}, 
ing medium was a suitable distance below 
the mould, it would minimise the heat 
transfer stresses. 

Dr. W. M. Doyle (High Duty Alloys, 
Ltd.) said that in the early days workers jn 
the development of continuous casting had 
not the benefit of the mathematical an xlyseg 
which had been published in the las: few 
years. Most of the early problems were 
engineering ones concerned with the lack 
of positive and reliable speed control mecha. 
nisms and instruments, Nevertheless, jt 
was remarkable how good was the ayree. 
ment between the speeds and cooling water 
conditions then developed and the calcula. 
tions which had been made in recent years, 
It might be that the mathematics had been 
adapted to suit the practice rather than 
vice versa! Mention was made in the 
paper, under the heading of “‘ Future Develop. 
ments,” of certain limitations of the con. 
tinuous casting process and it was siated 
that the flatness of the solidification front 
was good enough to reduce the difficulties 
with segregation but not quite sufficient 
to eliminate difficulties with internal stresses, 
It must be admitted that high strength 
alloys of the D.T.T.63a type and certain 
compositions conforming to that specifica. 
tion, such as the binary alloys containing 
over 7 per cent magnesium, were rather 
difficult to cast by this process, but other. 
wise there were very few engineering alloys 
which could not be cast by the continuous 
process. He had made some estimations 
of the magnitude of the internal stresses in 
a 48in diameter billet in RR59, and found 
that longitudinally the stress on the outside 
surface of the billet was of the order of 21 
tons per square inch compressive, and in 
the centre the stresses were of the order 
of 104 tons per square inch tensile. There 
were subtle changes required in the sub- 
sequent thermal treatment of certain alloys 
necessitated by the introduction of the con- 
tinuous casting process. For instance, 
continuous cast ingots in the binary alumi- 
nium alloy containing about 1 per cent 
manganese, treated in the normal way as 
for die or chill cast ingots before rolling, 
tended to produce sheets with a very large 
grain size. When, however, they were 
given a very lengthy preheating before 
rolling so as to precipitate the manganese 
subsequent grain growth during recrystal- 
lisation was minimised. 

Mr. J. Thexton (Mond Nickel Company, 
Ltd.) was interested in the continuous 
casting of both ferrous and non-ferrous 
alloys with melting points above 1300 deg. 
Cent., and with casting temperatures of 
1450 deg. Cent. or over. The author, he 
said, had, among others, laid down three 
conditions for the ideal casting process, 
viz., rapid heat extraction, directional soli- 
dification and the production of a plane 
solidification front. Rapid heat extraction 
in the initial stages was a prerequisite to 
the majority of continuous casting processes 
and was affected by the use of a water- 
cooled mould. This extraction of heat was 
controlled by the temperature gradient 
between ingot and mould, the thermal 
conductivity of the mould walls and the 
degree of contact between the metal and 
the mould. In the case of the higher melting 
point alloys, such as steel and nickel-base 
alloys, the amount of heat to be extracted 
was so much greater than with the light 
alloys that the most efficient mould con- 
ditions must be used. Simple calculations 
with iron, nickel and aluminium showed 
that the total heats per unit volume from 
100 deg. Cent. above their melting points to 
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room temperature for these metals were 
9700, 2400 and 700 Cals/c.c., respectively. 
That fact was appreciated some twenty 
years ago by E. R. Williams, who developed 
a thin-walled copper mould around which 
water was circulated at a high velocity. 
That was the most successful type of mould 
which had been developed for the continuous 
casting of steel and was used in those 
machines which were successfully contin- 
uously casting steel in the U.S.A. at the 
present moment. It was stated that after 
about thirty seconds the thickness of the 
outer shell of steel was 2cms. It was apparent 
therefore, that the rapid extraction of heat 
from the high melting point alloys during 
the early stages of casting presented no 
real difficulty. The stage had now been 
reached in the solidification process where 
concern lay with the extraction of heat from 
the central portion of the billet, the con- 
trolling factor in which was the thermal 
diffusivity of the alloy being cast. The high 
thermal diffusivities of aluminium and its 
alloys (0-5 to 0-7 c.g.s. units) resulted in 
the quicker transfer of heat from the centre 
to the outside of the billet and, consequently, 
the quicker solidification of the whole billet. 
Because of the high thermal diffusivities 
this solid billet exerted a profound cooling 
effect upon the molten metal above and a 
large amount of heat was extracted longi- 
tudinally, i.e., directional solidification. A 
further result of the high thermal diffusi- 
vities of the light alloys was that during 
the radial extraction of heat in the mould 
the rate of heat flow from the centre of the 
billet would be so high that a shallow solidi- 
fication front would be produced. The ideal 
of a plane solidification front was approached 
as a result of the longitudinal cooling pre- 
viously mentioned. 

For steels and nickel-base alloys, however, 
the picture was very different. The thermal 
diffusivities of these alloys, both above the 
liquidus and below the solidus, were only 
one-tenth to one-twentieth of the values 
for light alloys. The thermal properties of 
these alloys would therefore have a pro- 
found effect upon the type of solidification. 
Extraction of heat would be almost entirely 
radial and directional solidification, i.e., 
solidification parallel to the axis, would not 
occur. The orientation of the crystals in 
the final billet would thus be the same as in 
ingots cast by conventional methods, al- 
though it was to be expected that the 
accelerated radial cooling would produce a 
finer grain. Moreover, since the heat was 
moving out radially and the thermal pro- 
perties were poor, the solidification front 
would have a “ V”’ shape and be very far 
from the ideal plane front. It was a fact 
that during the continuous casting of steel 
by the vertical mould process, the “V”’ 
solidification front was some feet in depth. 
The presence of a deep solidification front 
in the billet during casting was not a serious 
matter providing there was an adequate 
supply of molten metal with sufficient super- 
heat to provide a continuous feed. It must 
be accepted that the final billet would show 
some measure of pipe at the end and that 
this unsound portion must be cropped off 
before the billet was processed. In spite 
of the lower yield of a steel or nickel alloy 
billet, as compared with a light alloy billet, 
the continuously cast billets would show a 
much improved yield over those cast by 
conventional methods. In the steel industry 
and for high melting point non-ferrous 
alloys he thought the field for continuous 
casting lay in providing billets of a compara- 
tively small diameter, 6in to 9in, but with a 
perfect surface finish, so that the initial 
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breaking-down stage in processing could be 
eliminated and the billets could go to a 
final rolling stage without prior treatment. 
In the steel industry he thought the machine 
would be used primarily for the casting of 
high-alloy steels, such as the various types 
of stainless steels. 

Dr. P. Brenner (Hanover, Germany) men- 
tioned a process which was a combination of 
continuous casting and continuous rolling. 
When the solidified billet left the mould, 
it was not allowed to cool down to room 
temperature but was immediately hot rolled 
and then cold rolled. A plant of this type 
had been developed by Junghans during 
the past few years. In this a hot rolling 
mill was arranged below the water-cooled 
mould and broke down the billet of 4in 
diameter to a strip of Zin thickness. The 
hot rolling mill was followed by a cold 
rolling mill, which reduced the thickness of 
the strip to fin. Strips of pure aluminium 
(99-5 per cent) produced by this plant had 
good mechanical properties but the surface 
of the strips was relatively rough as a 
consequence of insufficient cooling of the 
rolls. Apart from this problem, which still 
had to be solved, the plant was very expen- 
sive. For this reason the process might be 
useful only for a large production of the 
same size of strip. However, it would seem 
that this process was easier to realise than 
the Haselett process. In the continuous 
casting of steel, good progress had been 
made in Germany during the last few years. 
In a prototype plant nearly 700 tons of low 
carbon steel had been continuously cast 
last year. Billets up to 10in diameter showed 
a fine dense structure and extremely small 
segregations of carbon, phosphorous and 
sulphur. The rolling qualities of those 
billets were very satisfactory and the mecha- 
nical properties were well above the values 
laid down by the specification for steel 
produced in the ordinary way. On the 
strength of those results the Mannesman 
Rohrenwerke at Dusseldorf had decided to 
start the production of seamless steel tubes 
by means of the continuous casting pro- 
cess, and the new plant would be completed 
shortly. 

The author replied shortly to the dis- 
cussion. 

The following three papers were then 
presented and discussed together :— 


GRAIN REFINEMENT OF ALUMINIUM AND 
ITS ALLOYS BY SMALL ADDITIONS OF 
OTHER ELEMENTS 


By Myriam D. Exsoratt, B.A. 
(Communication from the British Non-Ferrous 
Metals Research Association.) 


SyYNopsis 


The effect of eight elements on the grain size of 
sand-cast pure aluminium, and also that of titanium 
and boron on the grain size of some aluminium 
alloys, has been studied. Several methods of adding 
titanium to the melts were used, and the efficienc 
of transfer of titanium was determined in mew | 
case. It was found that titanium, zirconium, and 
vanadium were the most effective grain refiners of 

ure aluminium, but that boron, although having 
ittle influence on the grain size of pure aluminium, 
refined the grain of the copper-bearing alloys, its 
efficiency increasing with the copper content. 

-refining action of the added elements 
is not satisfactorily explained, but it is shown that 
(i) the presence of primary particles of intermetallic 
compounds is not necessary to initiate refinement, 
(ii) a peritectic reaction does not necessarily produce 
fine grains, and (iii) all the facts cannot be explained 
on the theory that grain size is controlled by con- 
centration gradients in the semi-solid casting. 

The grain size of aluminium containing small 
amounts of the grain-refining elements was markedly 
affected by the pouring temperature ; this was not 
accounted for by the corresponding variations in 
rate of freezing in the mould. 

The efficiency of transfer of titanium to the melts 
varied with the method of addition, and the 
efficiency of potassium titanofluoride was consider- 
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ably reduced by the presence of magnesium in the 
melt, There was only a small variation in optimum 
titanium content with the method of addition. 


THE MECHANISM OF GRAIN REFINEMENT 
OF SAND CASTINGS IN ALUMINIUM 
ALLOYS 


By A. Crsvuia, M.A., A.1.M. 
(Communication from the British Non-Ferrous 
Metals Research Association.) 


SyYNopsis 


The work described in this paper was carried out 
to determine the mechanism of, and secure greater 
control of, the grain refinement of aluminium casting 
alloys of the solid-solution type and, in particular, 
to find ways of preventing grain coarsening and 
increasing the efficiency of refinement. 

Measurements of the undercooling before solidifi- 
cation in castings of various aluminium alloys were 
correlated with the grain sizes. Large additions of 
certain metals (¢.g., copper and nickel) to pure 
aluminium partly refined the columnar structure 
to a coarse equi-axial one; this is ascribed to con- 
centration gradients in the liquid round solidifying 
dendrites, which retarded crystal growth and the 
release of heat of fusion and thus allowed the 
interior of the casting to undercool and new 
crystallites to form there. 

When very small additions of the powerful grain- 
refining elements (e.g., titanium, boron, niobium and 
zirconium) were made to pure aluminium, no under- 
cooling was detected, indicating the presence of 
nuclei which facilitated the formation of crystallites 
of solid solution; but very fine equi-axial grain 
structures were obtained only when elements 
were present which produced concentration 
gradients during solidification and thus restricted 
growth of the first-formed crystals and allowed other 
nuclei to become centres of crystallisation. Grain 
coarsening, due to the removal of nuclei from the 
melt by superheating, sedimentation, or the passage 
of gases was also studied. 

The experiments showed that, except in melts 
containing boron, the nuclei were not crystals 
of the intermetallic compounds of the refining 
metals with aluminium ; theoretical considerations 
suggested that they were particles of the simple 
interstitial carbides of these transition metals. 
These conclusions were confirmed by further experi- 
ments with aluminium-titanium alloys, in which 
titanium carbide particles were detected by X-ray 
examination after being concentrated by centrifug- 
ing the molten metal. 


THE EFFECT OF GRAIN SIZE ON THE TEN- 
SILE PROPERTIES OF HIGH-STRENGTH 
CAST ALUMINIUM ALLOYS 


By A. Crsuza, M.A., A.I.M., and R. W. Rupptz, 

M.A., A.I.M. 

(Communication from the British Non-Ferrous 
Metals Research Association.) 


Synopsis 


The work described was carried out to determine 
thé cause of the deterioration in mechanical pro- 
perties of castings in certain high-strength alu- 
minium alloys, when high melting and pouring tem- 
peratures are used, and to explain the very adverse 
effects of a large grain size in these alloys. 

By varying the superheating temperature before 
casting, test bars having different grain sizes were 
produced from metal cast at the same temperature, 
thus making it possible to distinguish between the 
effects of grain size and other factors depending 
upon the casting temperature. In this way, coarse- 
and fine-grained test bars in aluminium-4-5 per 
cent copper alloy (D.T.D. 304) were poured at each 
of several selected casting temperatures in the 
range 680 deg. to 900 deg. Cent. Some results 
obtained with aluminium-10 per cent magnesium 
alloy (D.T.D. 300a) are also presented. 

The tensile properties of these alloys were found 
to increase markedly with decrease in grain size, 
owing primarily to changes in the form of the inter- 
granular shrinkage cavities; the effect is greatest 
in the heat-treated alloys which contain only small 
amounts of brittle intergranular constituents. The 
adverse effects of high melting temperatures were 
due to the resultant increase in grain size ; methods 
of minimising this grain coarsening are suggested. 

Mr. Ruiile mentioned that sone further 
work that had been carried out since these 
papers were submitted for publication. 
Tt had been suggested to Mr. Cibula and 
himself that the relationship between ten- 
sile strength and grain size, which was 
described in their joint paper, might be 
affected by the rate at which the test bars 
were poured. Some further work hai there« 
fore been carried out by Mr. A. L. Mincher 
in order to check this point. Melts of the 
aluminium—4} per cent copper_alloy were 
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made, using the same technique as before, 
and were poured into test bars at various 
temperatures. Two D.T.D. bars were poured 
from each melt, one at a fast rate (3 to 5 sec. 
per bar) and the other at a relatively low 
rate (30 sec. per bar). The grain sizes, 
densities and mechanical properties of the 
bars were determined after heat treatment, 
as described in their paper. The results 
showed that the increase in grain size with 
casting temperature was substantially inde- 
pendent of the pouring rate. However, it 
was found that the soundness of the bars 
was quite markedly affected by pouring 
rate, the fast-poured bars having almost 
twice as much porosity as those poured 
slowly. The reduction in porosity caused 
by slow pouring was thought to be due to 
improved mass feeding during solidification 
as the result of the steeper temperature 
gradients produced. Micro-examination 
showed that the pouring rate did not affect 
the form and distribution of the voids, 
which were therefore solely dependent on 
grain size. That fact was reflected in the 
mechanical properties obtained from the 
bars. The bars poured slowly had slightly 
better mechanical properties than those 
poured fast, but the difference was small 
compared with the effect of grain size. The 
conclusions drawn from this later work 
were (1) that the tensile properties of test 
bars in this and similar alloys are mainly 
affected by the form of the shrinkage voids 
and to a much lesser extent by their amount, 
and (2) that the rate of pouring within the 
range studied did not markedly affect the 
strength of sand-cast test bars. 


DISCUSSION 


Mr. Brace (Aluminium Development Cor- 
poration) asked whether the carbide was 
already present in the elements before they 
were added to the melt or was there any 
evidence to show that there was a carbide— 
perhaps aluminium carbide—present in the 
melt, which was free to act with the titanium 
to form the carbide? That was a point 
which was worth investigation, because it 
might well give some information which 
would enable the efficiency of these elements 
to be greatly increased. The work described 
in the papers showed that the passage of a 
gas or turbulence of any kind could precipi- 
tate nuclei and remove them from any 
effective role. In commercial work it was 
quite frequently necessary to treat the 
metal in some way to remove the excess of 
residual gas and it seemed to him. there was 
the possibility with alloys of the R50 type, 
where titanium had been deliberately added 
as a grain refiner, that degassing would 
remove the effectiveness of the titanium in 
grain refinement and in that event the 
addition of the titanium might not have 
been worth while in the first place. If that 
was so, then two points arose. Was it pos- 
sible to arrange to add the grain refining 
elements after gas removal and would it be 
possible to use something like CO, to remove 
the gas, particularly if it was in dry form, 
because it might be possible under these 
conditions to reduce some carboniferous 
compound and producing nuclei? If there 
was still titanium present in the melt after 
analysis, would the addition of boron, which 
was quite commonly used in proprietary 
compounds for grain refinement, be an 
additive and would it ultimately be improved 
by the presence of titanium in the melt ? 
Those were points which had a definite 
bearing on commercial practice and it 
would be interesting to hear whether the 
investigators had considered them and 
whether they had any comments to offer. 
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Mr. Mountford mentioned experiments 
that had been carried out with supersonics 
and the effect of vibration on the grain 
refining effect. The actual action of the 
supersonic was not quite clear but it might 
have a considerable effect. 

Dr. E. Scheuer had been very impressed 
by the graph showing the influence of the 
grain size on the mechanical properties of 
aluminium-copper alloys, and particularly 
the influence of the pouring speed. He had 
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made similar observations and had foung 
that with aluminium-copper-silicon alloys 
the influence of the pouring speed was 
considerably more than was shown in the 
graphs of the authors. It might be a good 
thing to extend the study of these things 
over a range of alloys and give some senera] 
information on that point. 

Mr. Cibula and Mrs. Eborall both briefly 
replied and the meeting was adjourned 
until the following morning. 


(T'o be continued) 


The Hydrogenation of Fatty Oils and Fats 
By A. E. WILLIAMS, F.CS. 
No. I 


F all the different substances that are 

now hydrogenated none has come into 
contact with a greater number of people 
than have hydrogenated oils and fats, for 
margarine invariably contains a big pro- 
portion of products from the hydrogenation 
plants. While the object of hydrogenating 
a substance such as coal is to obtain liquid 
products from a solid material, oils and fats 
are hydrogenated to obtain a solid from a 
liquid. Nature has not provided a sufficiency 
of solid fats to meet demands in the edible 
oil and soap industries, so that hydrogena- 
tion is used to transform the preponderance 
of liquid oils into hard fats. The main differ- 
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the higher is the melting point of the latter, 
By means of a chemical test, determination 
of the iodine value—which is a measure of 
the proportion of unsaturated glyccrides 
present—the degree of hydrogenation at any 
particular time can be ascertained. For as 
hydrogenation proceeds, with a consequent 
diminution of the proportion of unsaturated 
glycerides, the iodine number falls. In 
practice it is found that the amount of hydro. 
gen which has become chemically combined 
with the oil during hardening is directly 
proportional to the difference in the iodine 
value of the unhardened oil and that of the 
hardened product. Each unhardened oil 
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FIG. 1—TYPICAL HYDROGENATION PLANT 


ence between the two latter is that liquid oils 
contain more unsaturated acids than the 
solid fats possess. If these unsaturated acids 
be combined with hydrogen they are con- 
verted into saturated acids, and the oil 
containing them becomes increasingly harder 
as the saturation process proceeds. i 
the past few decades the hydrogenation, or 
hardening, process has been applied on a large 
industrial scale in most civilised countries. 
This process is used also to transform what 
would otherwise be a repugnant and non- 
edible product into suitable food material. 
An example of this is the conversion of whale 
oil into a hard white fat, which is one of the 
constituents of margarine. 


HYDROGENATION AND JoDINE NUMBER 


During the hardening process the more 
gas which becomes combined with the oil 





has a characteristic iodine number. The 
number for whale oil is around 120, cotton- 
seed oil about 105, groundnut about 90, 
while linseed oil is usually over 180, which 
high number indicates that the oil is very 
unsaturated. Incidentally, the higher the 
iodine number the more quickly will the oil 
dry if exposed to the air in the form of a 
thin film. Thus, linseed oil, with its high 
iodine number of 180, is a quick-drying oil 
for paint; sunflower oil, with an iodine 
number around 133, can also be used in 
paint, but the iodine number indicates— 
quite correctly—that it would not dry so 
quickly as linseed oil. From the hydro- 
genation point of view, the higher the initial 
iodine number, the more hydrogen will be 
required to convert an oil with such a number 
into a solid fat. 


Theoretically, each unit reduction in 
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iodine value requires about 34 cubic feet of 
hydrogen per ton of oil, but in practice 40 
wbic feet may be the working figure. For 
example, to make an artificial lard from 
cottonseed oil it is necessary to lower the 
iodine number by hydrogenation, from 105 
to 65, so that it requires (105—65) x 40=1600 
bie feet of hydrogen per ton of oil treated. 
The following table shows typical iodine 
numbers of oils which are commonly sub- 
jected to hardening processes, the amount of 

consumed, the final iodine number of 
the product, and its melting point :— 


(jas Consumed in Hydrogenating Oils and Fats to a Specific 
; Point 


| Hydrogen | Hardened oil 


Iodine | consumed, |————-,-— 











Oil number | cubic feet | Iodine! Melting 
| perton of | No. | point, 
| oil | | deg. Cent. 

Linseed | 180-5 | 5220 | 50 | 50 
Sunflower ...| 133-4 | 3336 | 50 50 
Soyabean ...| 132-5 3300 | 50 | 50 
Whale... ...| 120-0 2400 «| «60 40 
Kapok... ...| 97-5 1900 50 50 
Peanut oes 90-5 1600 50 | 50 
an... of) OO. | us | 47 
Palmkernoel | 17-0 | an ok 41 


From the above table it will be seen that 
if oils of all varieties were plentiful, it would 
be uneconomic to harden such oils as linseed 
and others with high iodine numbers, since 
they need far more gas to obtain a fat of 
the same melting point that can be obtained 
with other oils for the expenditure of much 
less gas. A fat that is already in the 
partly hard state, such as palm kernel, needs 
relatively little gas to convert it to a useful 
hardened oil. 

At the hydrogenation plants there are 
several methods available to the operators to 
assist them in keeping control of the hardening 
process, enabling them to know exactly when 
a specific oil has reached the desired stage 
of hardening. One of these methods is to 
check the amount of gas used, as recorded 
by the meters, against the amount of oil 
being hardened. This is not, however, 
always an accurate method, for the amount 
of gas actually being combined with the oil 
is not necessarily the amount passing through 


THE ENGINEER 


confirm these readings by the more leisurely 
melting point test, or the iodine value test. 


CATALYSTS 


In order to combine the hydrogen with the 
unsaturated glycerides it is necessary to 
use a catalyst and experience has shown that 
the best material for this purpose is nickel. 
Until a decade or so ago nickel sulphate was 
widely employed for 
this purpose, but at the 
present time nickel 
formate is often used, 
since it offer as more 
speedy and simple 
method of reduction 
to the metallic state. 
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removing one metal of the alloy is an excellent 
means of obtaining well-dispersed sponge 
nickel in a highly active form. Indeed, the 
activity of this form of nickel is so high, that 
if it be allowed to dry in air it ignites spon- 
taneously as a pyrophoric material. Sponge 
nickel catalyst is now extensively used in 
hydrogenation processes. 

Using nickel formate as raw catalyst 








It is interesting to note 
that over 500 different 
processes for prepar- 
ing nickel catalysts 








have been patented 


during the present 
century. A plain filtered 
nickel surface, such as Oil 


is presented by nickel 

wire or turnings, is not 

very catalytic, but it 

can be made so by Heating —= 
‘s lement 

















using it as the anode . 
in a weak solution of 
sodium carbonate and 
passing a current of 
suitable density 
through it. Such a 
procedure imparts to 
the metal very active 
catalytic properties, 
which appear to be 
due to a thin film 
of nickel oxide 
adhering to the surface. The oxide is reduced, 
and the catalytic properties enhanced, when 
the nickel is placed in the hydrogenating 
vessels and a current of hydrogen is passed 
over it at a temperature around 250 deg. Cent. 

A technique which has been developed by 
Murex, Ltd., enables a nickel catalyst to 
be obtained in sponge-like form, having 
numerous interstices. In this procedure use 
is made of a nickel alloy and metals other 
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FIG. 2—BAMAG - SAROC HYDROGENATION PLANT 


material, the method of reduction is simple 
and consists of mixing the formate with a 
quantity of the liquid oil to be hardened. 
The mixture is then heated to a temperature 
of about 240 deg. Cent., with constant stir- 
ring, the reaction being as follows :— 
(HCOO), Ni. 2H,O=Ni+H,+2CO,+2H,0 
When reduction is complete, the catalyst 
and oil mixture is run into containers to cool, 
or it may immediately be used for hardening 





FIG. 3-HYDROGENATION CONVERTER, HEAT EXCHANGER AND 
FILTERPRESS FOR SEPARATING CATALYST 


the meters; the amount combined in any 
particular period depends largely on the 
state of activity of the catalyst. A more 
reliable, and equally quick, method of control 
is to take a refractometer reading of a sample 
being hardened. ‘These readings are directly 
proportional to the iodine number, so that 
they indicate quickly the stage the hydro- 
genation has attained. It is usual then to 


than nickel are dissolved out, so leaving a 
large surface area of nickel exposed. An 
example of such an alloy comprises 58 per 
cent aluminium with 42 per cent nickel. In 
preparing the catalyst from this, the alu- 
minium is caused to react and dissolve in a 
caustic soda solution, thus leaving a very 
open sponge structure of nickel based on that 
of the original alloy. This simple method of 





FiG. 4-CATALYST REDUCER, FILTERPRESS AND 
Ol. STORAGE TANK 


oil. With the object of facilitating the uni- 
form dispersal of the catalyst throughout the 
oil to be hardened, the catalyst may be 
supported on a “ carrier,” which is invariably 
an inert powder such as fullers’ earth or 
kieselguhr. 
HYDROGENATION PLANT 

While all hardening plants operate on the 

basic principle of bringing gas, oil and 
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catalyst into intimate contact with each 
other, different methods are adopted for 
doing it. Use is sommonly made of an 
autoclave, or converter, which is essentially 
@ pressure vessel, generally of steel, and which 
may, or may not, be provided with stirring 
gear for mechanical agitation of the batch. 
In some cases the necessary agitation is 
secured by the passage of the gas through 
the mixture of oil and catalyst. A closed coil 
may also be provided in the converter, 
through .which either steam or cold water 
may be passed to control the teniperature 
of the process. 

A lay-out of a typical hardening plant, 
by the Power-Gas Corporation, Ltd., is seen 
in Fig. 1. The catalyst, after preparation 
in the reducing vessel, is transferred to the 
adjoining mixing tank, wherein it is mixed 
with a portion of the oil to be hardened. 
This mixture is then pumped to the remaining 
oil forming the batch in the converter. After 
hardening is complete, the batch is pumped 
through the filter press to eliminate the cat- 
alyst, the latter being then available for re-use. 

The normal temperature for hardening is 
of the order of 180 deg. to 190 deg. Cent., and 
as the reaction of gas and oil is an exothermic 
one, considerable heat is developed during 
processing, so that it may be netessary to use 
cooling water in the coil to keep the tempera- 
ture within the required limits. Hydrogen 
gas enters the vessel near the bottom, passes 
through the rapidly moving oil and ¢atalyst, 
and the gas remaining unabsorbed leaves the 
vessel through an outlet line connected to 
a safety valve at the top. This unabsorbed 
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YDROGEN AND OXYGEN 
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gas is returned and used again. The pro- 
portion of nickel to oil in the Converter 
varies from about 6-3 to 1-0 per cent by 
weight, the lower proportions being used 
when the catalyst is fresh. Pressures 
employed in the converter are usually within 
the range of 30 Ib to 180 Ib per square inch. 

A novel method of intimaj 
oil and catalyst is incorporated the Bamag- 
Saroc. hydrogenation plant, a schematic 


arrangément of Which»is*dgpicted in Fig. 2, 
@ Specie Iedbaigined pump being the mixing 
médium. Oil, gas and catalyst are fed 


simultaneously into the pump, the latter 
being used primarily as an effective oil 
dispersion device and not as a means of 
transport. Due to the imtensive contact 
of the three materials inside the pump the 
reaction proceeds at high speed. In the 
Bamag plant the oil to be hardened first 
enters the heat-exchanger, in which the out- 
going hardened oil brings up the temperature, 
being itself cooled in the process. The 
pre-heated oil then goes into an oil receiving 
vessel from whence it flows into the pump feed 
vessel. In this tank the catalyst may be added 
if it has not already been incorporated, and 
the catalyst passes with the oil into the pump. 





mixing gas, ~ 
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Owing to its weight, the catalyst tends to 
accumulate at the bottom of the feed vessel 
and so assures a copious supply of catalyst 
to the pump. Hydrogen enters the pump in 
two ways; first, by direct injection of 
hydrogen, and secondly, by means of a special 
suction pipe, which ensures that any surplus 
gas that collects in the top of the feed vessel 
is re-cycled. This simple arrangement main- 
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Electrolytic cells have been (ove 
to a high degree of efficiency and in them 
water is split electrolytically, yieldiig bot), 
oxygen and hydrogen in a very pure stat, 
In Fig. 5 is seen a partly sectioned \ iew of g 
modern Knowles cell, wherein a »lock of 
bells consisting of gas-collecting cha: ibers p) 
is supported by lugs resting on the edge of 
a tank containing the electrolyte. All the 





Fic. 6—-INSTALLATION OF KNOWLES CELLS 


tains a simultaneous feed of oil, catalyst and 
gas into the pump. This plant is shown in 
Figs. 3 and 4, installed in a factory. Fig. 3 
depicts the converter onthe left, heat- 
exchanger in the centre, and filter press for 
separating the catalyst on the right. In Fig. 4 
is seen an electrically-heated catalyst reducer 
in the far corner of the room, filter press on 
the left and oil storage tank on the right. The 
special type of mixing pump employed is of 
the centrifugal class, fitted with special 
glands and arranged for water cooling; it 
has a large capacity and operates against a 
low pressure head. 


HYDROGEN PRODUCTION 


In the average oil-hardening plant the 
equipment for producing hydrogen may repre- 
sent at least half the total cost of the installa- 
tion. ~ There are two fundamentally different 
methods of producing hydrogen for this 
purpose, both of which are widely used, each 
having its own specific advantages. These 
methods are (1) the electrolysis of water, and 
(2) the #team-iron process. 

es 


internal parts of the cell may be removed in 
one piece, simply by disconnecting the copper 
connections and the gas offtake pipes. The 
electrodes B, alternately positive and nega. 
tive, are suspended by the leads C from the 
bells, the leads passing through steel tubes 
welded into the top of the bells, being 
insulated therefrom by insulating sleeves. 
Current is conveyed to the electrodes by 
nickel-plated copper conductors clamped 
between the two nuts which are posi- 
tioned at the upper end of each electrode. 
Immediately above the copper conductors 
are the gas offtake pipes L, one for each gas, 
Any electrolyte which may be carried by the 
gas into the offtake pipes is trapped therein 
and returned to the cell. The electrodes are 
se by asbestos diaphragms O, open at 
their lower ends, while a skirting surrounds 
the entire block of bells and forms a stand on 
which it rests when removed from the tank. 
In practice the Knowles cell produces 
hydrogen of 99-95 per cent, and oxygen of 
99-8 per cent purity. An installation of this 
type, producing 194,000 cubic feet of hydrogen 
per hour is seen in Fig.6. 


ae (To be continued) a. 
aot | 
#-sThe Physical Society’s Exhibition 


<a No. 11i—(Continued from page 415, April 7th) 


A FURTHER selection of exhibits at the 
recent exhibition of the Physical Society 
(March 31st to April 5th) is described in the 
following paragraphs. 


ARMAMENT RESEARCH ESTABLISHMENT 


The high-speed “ streak ’’ camera exhibited 
by the Armament Research Establishment 
(Ministry of Supply) is an up-to-date example 
of a class of camera that has been developed 
for studying the details of explosions by photo- 
graphing a section of the process through a 
narrow slit scanned by a rapidly rotating mirror 
system. 

Basically the system consists of the following 
components : a primary lens giving a reduced 
image of the object ;_ a slit in the primary image 


plane whose position relative to this image 
determines which narrow band of the object 
shall be observed ; a secondary lens giving 4 
magnified image of the primary slit image; 
a rotating mirror behind the secondary lens ; 
and a stationary film which is mounted on an 
are disposed so as to receive the final image 
projected by the rotating mirror. 

In the camera exhibited the recording system 
is duplicated to allow horizontal and vertical 
sections to be viewed simultaneously. Two 
independent optical systems are used in con- 
junction with a simple rotating mirror of square 
section. By including stationary 45 deg. 
mirrors in the optical paths it is arranged that 
adjacent faces of the rotating mirror can be 
used for the two records. Separate films are 
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ysed for the two records, each consisting of an 
ap ximite quadrant of about 18in radius. 
the centres of these quadrants are offset from 
ihe centro of rotation to give the best fit to 
theimage path. The mirror is rotated in partial 
vacuum «( approximately 40,000 r.p.m. by a 

4 to 1 beit drive from a 1 h.p. motor. Under 
these cor litions the writing speed is approxi- 
mately 41m per microsecond. 

Arrangements are included for altering the 

rimary jens to suit various object distances, 

The mounting provides for adjustment of the 

iine of viow, and a sighting telescope is attached. 
provision is made for daylight loading. For 

wnchronisation and speed measurement a 
magnetic pick-up is used which feeds into a 
tachometer and into a firing circuit. The latter 
ig prime’ by the operation of the mechanical 
shutters, but synchronises a firing pulse to any 
desired phase of the rotating mirror. It is thus 
ensured that the record is obtained at the 
optimum presentation of the mirror faces. 

Exhibited as an ancillary to the streak 
camera was the tachometer and synchroniser, 
which enables the rotational speed of the mirror 
to be measured to an accuracy of 0-1 per cent 
and allows the initiation of the phenomenon 
under observation to be synchronised to within 
afew degrees of any desired rotational position 
of the mirror. In this equipment a portion of 
the spinning system is magnetised along a 
diameter and the voltage induced in a pair of 
small coils by the rotating magnetic field is 
conveyed by line to the tachometer. A simple 
frequency meter is used to give an approximate 
value for the rotational speed and an accurate 
value is obtained by combining the unknown 
frequency with that produced by a highly 
stable local oscillator and then measuring the 
difference frequency. Speeds between the 
limits 36,000 r.p.m. to 60,000 r.p.m. can be 
measured to 0-1 per cent accuracy with the 
existing local oscillator, which has ten switched 
frequencies to cover this range. 

The sinusoidal voltage from the pick-up 
coils is also passed through a squaring circuit 
so that a leading edge is produced at a certain 
phase of the rotation. This edge is used as a 
reference time for a delay system so that an 
initiating pulse can be generated at a fixed but 
contrcllable time later. 


SALFORD ELECTRICAL INSTRUMENTS, LTD. 


Among the instruments shown by Salford 
Electrical Instruments, Ltd., Salford, 3, Lancs, 
was a link-testing wattmeter (Fig. 17), designed 
for measuring the power flowing in a.c. or d.c, 
circuits, without breaking the circuit. Essen- 


Fic. 17—-LINK - TESTING WATTMETER-—SALFORD 


tially the instrument consists of two units: a 
hinged pole-piece assembly to encircle a con- 
ductor in the circuit under test, and a spring- 
controlled dynamometer movement in a 
moulded case. Test leads incorporating h.r.c. 
fuses and terminating in test clips are brought 
out of the pole-piece handle for connection to 
the voltage circuit. 

In operation the link-testing wattmeter 
functions as a normal dynamometer instrument, 
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with a wound voltage coil (connected to the 
circuit by the test leads), and a conductor 
passing through the pole-pieces, to act as the 
current coil. The voltage circuit is wound for 
a maximum of 250V. Four interchangeable 
movements are available to cover the following 
ranges :—0-12kW, 0-50kW, 0-100kW and 
0-200kW, single-phase; for balanced three- 
phase loads readings on each of these ranges 
would be multiplied by three. Horsepower 
seales can be fitted, if desired. The instrument 
accuracy is stated to be -+-5 per cent on direct 
current and on alternating current from 25 to 
100 cycles per second. 


DawE INSTRUMENTS, Lip. 


A representative range of industrial and 
communications measuring instruments was 
exhibited by Dawe Instruments, Ltd., Hanwell, 
London, W.7. 

The sound level meter, type “ 1400C,” is 
a redesigned version of the company’s earlier 
instruments. With its self-contained batteries 
the new instrument is readily portable, being 
no larger than a small attaché case. Sound 
reaching the crystal microphone, which is 
mounted in a metal extension tube on the front 
of the case,.is amplified by four resistance- 
capacitance uncoupled stages before being 
applied to the rectifier type indicating meter, 
calibrated from —6 db to +10 db. An 
attenuator giving nine steps of 10 decibels 
is also incorporated, giving the instrument an 
overall range of 34 to 130 decibels referred to a 
sound intensity of ,,0-0002 sfynes per square 
centimetre at 1000 c/s. The time constant of 
the meter approximates to that of the human 
ear,though the meter can be damped, if desired, 
to read the average level of fluctuating sounds. 
The three recognised frequency response charac- 
teristics are provided, corresponding to the 
40, 70 and flat loudness contours. By replacing 
the microphone with a vibration adaptor unit 
the instrument can be used for a variety of 
vibration measurements. 

Another exhibit is the moisture meter, type 
‘“* 2104 ” (Fig. 18), which is designed to measure 
the moisture content of textile materials 
emerging from drying machines and to control 
drying processes to give the required moisture 
content. 

As warps and cloths move through the drying 
machine an electric surface charge is developed, 
the magnitude of this charge depending almost 
entirely upon the moisture content of the 
material. This charge is picked up by a 
collector electrode extending over the full 
width of the cloth and is converted, in the 


moisture meter, to a proportional alternating 
voltage which can be conveniently amplified. 
The amplifier feeds a balanced detector, the 
output of which operates an indicating meter 
and three coloured lamps. The meter scale is 
divided into green, yellow and red sectors, 
corresponding to the lamp colours. When the 
material emerging from the drying machine 
possesses its natural moisture content, the 
meter needle is in the middle of the yellow 
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sector and the yellow lamp is illuminated, 
while green and. red indicate the too moist and 
too dry conditions respectively. 

With the help of auxiliary equipment the 
instrument can control the drying machine in 
accordance with pre-determined moisture con- 
tent requirements, thus removing the human 
element completely. 


British THomson-Hovustron Company, Lip. 


Insulation resistance tests at high d.c. 
voltages such as 1kV to 5kV provide a very 
sensitive means of detecting deterioration of 
insulation due, for example, to the presence of 
moisture, giving rise to conducting paths 
internally or on the surface of insulation such 
as bonded-paper bushings. High-voltage 
tests are particularly useful because leakage 





FiG. 19—PORTABLE fepypanan Test Ser 


current is detected without being masked by 
capacitance current and it is for work of this 
kind that the miniature insulation test set, 
exhibited by the British Thomson-Houston 
Company, Ltd., was designed. 

The B.T.H. Forrest insulation test set 
(Fig. 19) is a portable electronic instrument 
for the measurement of insulation resistance 
at d.c. voltages up to 5kV. Resistances from a 
few megohms up to 40,000 megohms can be 
measured and the test voltage can be applied 
continuously for as long as desired, allowing 





Fic. 18—-MOISTURE METER FOR TEXTILES—DAWE 


“dielectric absorption’ tests to be made. 
Danger to the operator is obviated by the inclu- 
sion of a 5 megohm resistance mounted inter- 
najly and connected in series with the output 
circuit, and the equipment is expressly suited to 
routiae testing of insulation for the detection 
of incipient breakdown as recommended in 
section 8 of B.S. 1086: 1942. As illustrated, 
the test set is a compact unit, self-contained in 
a polished hardwood case. It measures 11l}in 
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by 7}in by 8in and weighs 13} lb. All the 
flexible leads are conveniently stowed, when 
not in use, within the lid, which gives access 
to all the controls and terminals. 

The set is energised from a low-voltage a.c. 
supply. By means of a step-up transformer 
and a standard h.v. rectifying valve, known 
d.c. voltages are made available at the terminals 
to which the apparatus under test is connected. 
A variable resistor, of known values of resis- 
tance, is connected (internally) in the circuit, 
and the voltage across this resistor is applied 
to the control electrodes of a cathode-ray 
tuning indicator valve. This resistor is varied 
until the shadow angles of the tuning indicator 
valve register selected values. Accurate check- 
ing of these angles is obtained by the use of a 
magnifying lens in a telescopic tube fitted 
above the valve. From the predetermined 
characteristics of the valve, the voltage across 
the control electrodes is known, and the value 
of the current in the resistor can be readily 
calculated, calibrated curves being supplied 
with each test set. Im effect, the circuit acts 
as a robust microammeter. 

In use the procedure is simple. The set is 
connected to a fifty-cycle, 110V or 200/250V 
supply and the d.c. output leads are connected 
to the apparatus under test. The appropriate 
high voltage is selected by a switch and, in 
the majority of cases, a few seconds suffices 
to obtain a clear reading of the ““ shadow angle ” 
by adjusting the variable resistor. The insula- 
tion resistance value (in megohms) is then 
readily obtained from the setting of this resis- 
tor, by reference to the calibration chart. 

Amongst the more obvious applications of 
the apparatus are tests on bushings and other 
insulators, circuit-breaker tension-rods, wooden 
isolator-operating poles, orifice insulators con- 
nected to long cables, &c.: useful data on 
surface leakage of porcelain insulators can also 
be obtained. Subject to the usual precautions, 
reliable tests can be carried out. on cabling. 
The instrument can also be used to obtain the 
values of insulation resistance between trans- 
former windings, and from transformer wind- 
ings to earth. Smilar tests may be made on 
generator and motor windings. Oil-testing is 
another important application and the com- 
pany has developed an oil test cell for use as 
an accessory with the test set. 


E. K. Corzg, Lrp. 


By utilising the effect of the absorption of 
radioactive particles and rays in materials an 
equipment can be built and calibrated to 
measure the thickness of all forms of sheet or 
strip materials from very thin paper to thick 
sheet steel. Two methods are available, in 
one a single source and a single ionisation 





FiG. 20—-RADIOACTIVE THICKNESS GAUGE 
—E. K. COLE 


chamber are used ; the material to be measured 
is placed between the two and an electrometer 
connected to the ionisation chamber shows a 
current reading which, regarding the source 
strength and chamber geometry as a constant, 
will depend upon the density of the material 
between the two. By the use of suitable charts 
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or calibrated samples this reading can be 
directly translated into thickness. The second 
method is to use two identical sources and two 
identical ionisation chambers, and to connect 
them in a bridge circuit with the electrometer 
measuring the out-of-balance current. With 
this method more accurate readings are 
obtained and greater stability is achieved in 
exactly the same way as is achieved by using 
a Wheatstone bridge for resistance measure- 
ment. With either method a sensitive current 
detector is required and this usually incor- 
porates a d.c. amplifier. Due to the fact that 
the zero drift of d.c. amplifiers is very high in 


Fic. 21—VACUUM COATING UNIT 


relation to the minute currents to be measured, 
vibrating reed electrometers have been 
developed for this application and have much 
higher stability. Using such an electrometer, the 
drift per day will not exceed 0-5 per cent of the 
measured thickness. 

The radioactive thickness gauge shown by 
E. K. Cole, Ltd., Southend-on-Sea, Essex, 
makes use of the bridge method utilising two 
sources, two ionisation chambers and a vibrat- 
ing reed electrometer. The equipment (Fig. 20) 
is supplied in a self-contained rack, the radio- 
active source and the ionisation chamber used 
for measuring the material being suitable for 
remote mounting: it is ideal for use with 
continuously moving materials. Since there is 
no mechanical connection between the gauge 
and the material to be measured, examination 
is possible whatever the desired physical state 
of the material. Provision is made to use a 
recorder by which a continuous record of thick- 
kness variations is obtainable. 

As this instrument is a _ relatively new 
development its full capabilities are difficult to 
specify. With a suitable choice of radioactive 
source, however, it is suggested that most 
materials can be measured in sheet or strip 
form and an accuracy of 1 to 2 per cent easily 
obtained up to speeds of 5ft to 6ft per second 
using standard equipment ; greater speeds than 
this can be catered for, but extra shielding 
would be necessary. 


W. Epwarps AnD Co., Lip. 

Two coating units for depositing thin films 
of metals, alloys, oxides, &c., on bases of various 
materials, were demonstrated by W. Edwards 
and Co. (London), Ltd., Worsley Bridge Road, 
London, 8.E.26. The larger equipment (model 
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“12K ”) is intended as an experim«ntal and 


small-scale production plant for in Wroducing 
the evaporation coating technique to growing 
range of industrial applications. ‘thas : 
chamber 12in diameter by 14in high, <hausted 


from atmosphere to 10—‘mm Hg in 
minutes by a newly designed three-st 
speed oil diffusion pump. 

The smaller equipment, which is Lilustrated 
in Fig. 21, is a miniature bench « ting unit 
specially designed for small-scale exploratory 
and research coating work. It is a self-con. 
tained plant, embodying, on a reduod seale 
the facilities of the modern industrial j.nit, and 

it is therefore suitable 


eight 
ge, high. 


for small baiches of 
manufactured articles, 
Since this e& iipment 


was exhibited at. lag, 
year’s exhibition 4 
cathodic sputt: ring ae. 
cessory has been dey. 
eloped which adds ty 
the scope of the plant; 


for example, it can }e 
used for the etching 
preparation of metal. 


lurgical specimens, fo; 
visual microscopy and 
replica examination by 
electron mic scopy, 
the specimens being 
etched by bombardment 
with positive ions in a 
glow discharge. 

The working chamber, 
which is 6in in dia. 
meter by 8in high, is 
exhausted from atmo. 
spheric pressure to li 
mm Hg in four minutes, 
by a two-stage oil diff. 
usion pump. ‘To ensure 
rapid - operating cycles 
and to prevent — the 
diffusion pump being 
exposed to atmospher 
whilst hot, an isolation 
valve is fitted between 
the pump and_ base 
plate, together with a 
by-pass pumping system 
for preliminary exhaus- 
tion of the vacuum 
chamber. The isolation 
valve, which is water-cooled, incorporates a 
sealing plate to act as a baffle, preventing 
vapour back-streaming. 

Briefly, the standard equipment comprises 
a pumping unit and a work chamber, with the 
appropriate evaporating equipment and high- 
tension ionic bombarding equipment. The 
base-mounted pumping unit comprises an oil 
diffusion pump having a speed of 10 litres per 


: 





Fic. 22—‘** SPEEDIVAC’’ ROTARY VACUUM 
PUuMP—EDWARDS 


second at 1 micron, fitted with a water-cooled 
isolation valve and backed by a “ Speedivac ” 
rotary oil pump having a free air displacement 
of 30 litres per minute. The 6in diameter 
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work cha aber is of Pyrex, fitted with a moulded 
rubber |-gasket to make a vacuum-tight seal 
with the base plate which is machined to take 
three dei iountable electrodes. 

{To supply power to the evaporating equip- 
ment there is @ low-tension transformer with 
, maximum output of 20A at 5V, and with a 
variable resistance in the secondary circuit 
for the wdjustment of filament current. Apart 
from the evaporating equipment electrode, the 
work chamber houses two insulated electrodes 
fitted with aluminium bombardment exten- 
sions. High-tension power for the ionic bom- 
pardment equipment is derived from a trans- 
former With the following characteristics :— 
2000V on open circuit, 1200V at 12mA load, 
and 20mA on short circuit. Mounted on the 
right-hand side panel of the coating plant are 
two ammeters scaled, respectively, 0-20A for 
filament current measurement, and 0-20mA 
for the bombardment circuit. 

The overall dimensions of the coating unit, 
including the work chamber, are 27in by 1lin 
by 27in. When operating from standard 
9)}-250V, single-phase, 50 cycles per second 
mains, the power consumption is specified as 
400W. A cooling water supply of 0-4 litres per 
minute is required. 

Among the exhibits shown on the same stand 
were recent additions to the company’s range 
of rotary vacuum pumps and diffusion pumps. 
For example, the display included the new 
“Speedivac” pump, model “18 450A” 
(Fig. 22), which has a displacement of 15 cubic 
feet per minute and an “ ultimate, vacuum ” 
of 0:005mm Hg (McLeod gauge), and should be 
suitable as-® backing pump for the larger 
diffusion pumps. Like the ‘“‘ Speedivac ” 
pumps exhibited last year, it embodies an 
integral spray arrestor, oil level indicator, easy 
drainage facility, small oil supply, and is of 
light alloy construction. 

The range of oil diffusion pumps exhibited 
incuded a new 16in four-stage pump having a 
speed of 5000 to 6000 litres per second, and 
incorporating an integral booster to reduce the 
size of thé backing pump and associated pipe- 
lines. A new two-stage glass mercury pump 
with integral condenser was also exhibited, 
with its associated vacuum connections and 
liquid air trap. This pump has a speed of 12 
litres per second and a backing pressure of 
Imm Hg. 


SIEMENS RESEARCH LABORATORIES 

The exhibits displayed by Siemens Electric 
Lamps and Supplies, Ltd., 38-39, Upper 
Thames Street, London, E.C.4, represented the 
products of the company’s cable works and 
research laboratories at Woolwich and Preston, 
and included apparatus for the automatic 
voltage grading of gas-filled surge protectors. 
This form of protector is a gas-filled device 
consisting of two metal electrodes sealed into a 
glass envelope containing a low pressure of 
inert gas. Its electrical characteristics are such 
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With the help of the test apparatus exhibited, 
the protector can be graded automatically into 
various voltage ranges. The protector is first 
subjected to a 500V a.c. pulse for 0-25 sec, 
which stabilises its electrical characteristics. 
The test voltage is then automatically applied 
in 50V steps by means of a relay mechanism, 
which is arrested when the protector breaks 
down. The breakdown voltage range is shown 
by means of a visual indicator. 

Another exhibit demonstrated a method for 
the initiation of an are in high pressures of 
gas or vapour. In this device a short filament 
which can be brought to incandescence is used 
as an auxiliary electrode to provide instant 
ignition of a heavy current are between two 
tungsten electrodes in a high pressure of inert 
gas (argon, krypton or xenon) or mercury 
vapour in a discharge tube (Fig. 23). An 
auxiliary arc is formed between the heated 
auxiliary electrode and one main electrode, 
causing the main are to form immediately. 
Where, for example, the normal striking voltage 
of the main arc in mercury vapour is of the 
order of 25kV, the method here outlined allows 
are initiation from normal mains voltages. 


RoyaL AIRCRAFT ESTABLISHMENT 


The electronic curve follower exhibited by 
the Royal Aircraft Establishment (Ministry of 
Supply) is designed to follow a continuous-line 
record and to transform the curve into a voltage 
suitable for feeding the information into a 
differential analyser or an analogue computer. 

In the model exhibited the record is an opaque 
line on transparent film drawn at a constant rate 
between a cathode ray tube and photocell. The 
fluorescent spot on the c.r.t. is oscillated across 
the opaque line at*3 ke/s and about Imm 
amplitude, so that the photocell receives signals 
from each side of the line in alternate half- 
cycles of the spot, oscillation. These signals 
are amplified and’ fed t6 a phase-sensitive 
rectifier which discriminates between the 
alternate half-cycles and gives a d.c. push-pull 
output proportional to the displacement of the 
centré of oscillation of the spot from the centre 
of the line. This d.c. output is now fed back 
to the deflector plates of the c.r.t. in the appre- 
priate sense which causes the spot to lock to 
the line. It should be noted that the spot is 
effectively locked to the centre of the line. The 
deflector plate voltage is a-measure of the 
ordinate of the record. If the photocell views 
the e.r.t. by reflection from a bright patch on a 
machine part, on which is a black line, the 
motion of the part can be followed and the 
deflector plate voltage used to examine it con- 
veniently, as is required, for example, when 
balancing rotating members. 

Another apparatus shown on the same stand 
was designed to measure the torque interacting 
between the inner and outer members of a 
ball race as one is rotated with respect to the 
other. A carriage supporting the inner race is 





FiG. 23-ARC INITIATION UNDER HIGH 


that it remains non-conducting until a specified 
d.c. voltage (ranging from 150-450V according 
to type) is applied. The protector then breaks 
down to form a low resistance path capable of 
withstanding heavy currents for short periods 
of time. Such protectors are used to prevent 
the accumulation of dangerous electrical charges 
(on telephone lines, for example,) by acting as a 
by-pass to earth. 


PRESSURE-SIEMENS ELECTRIC LAMPS 


mounted on crossed spring hinges forming a 
frictionless pivot. Deflection of the carriage 
is detected by an inductive pick off operating 
on 400 c/s, the signal from which is fed via an 
amplifier and phase-sensitive rectifier to a torque 
motor attached to the carriage. This combina- 
tion constitutes a so-called “ electric spring,” 
the stiffness of which is much higher than that 
of the mechanical spring hinge. The outer 
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race is mounted in a flywheel which is turned 
slowly by a d.c. motor. The current flowing 
through the torque motor coil is a measure of 
the torque interacting between the two members 
of the bearing, and the range of measurement 
of the apparatus can be varied by shunts 
across the meter movement and the torque 
coil. Calibration is carried out by dead weights 
and a sensitivity of 0-01 g/cm ‘is readily 
obtainable. 


TELECOMMUNICATIONS RESEARCH 
{STABLISHMENT 


A two-colour radiation pyrometer using a 
lead-sulphide photo-conductive cell as detector 
was shown by the Telecommunications Research 
Establishment (Ministry of Supply). It is 
suitable for measuring the temperature of bodies 
in the range 250 deg. to 3000 deg. Cent.; the 
lower limit may be extended by the use of either 
a lead-selenide or lead-telluride cell. The 
measurements are independent of the distance 
of the source, its size and its abolute emissivity. 
The temperature of cyclically moving bodies 
may also be measured. 

The radiation from the hot body passes 
through two suitable filters and the filtered 
beams are interrupted cyclically and 180 deg. 
Cent. out of phase, before being combined at 
the -lead-sulphide detector. The intensity 
of one beam is changed by means of a calibrated 
variable aperture, until the signal recorded by 
the cell is zero. The position of the aperture 
then gives a direct measure of the temperature. 


FERRANTI, Lrp. 


A high-speed recorder capable of - producing 
graphical records, on “ Teledeltos”’ paper, of 
waveforms with a fundamental frequency up 
to about 2000 c/s, was demonstrated by Ferranti, 
Ltd., Hollinwood, Lanes. The recorder employs 
a “ quantised ” system, in which the waveform 
to be recorded, or an _ electrical quantity 
proportional to it, supplies energy to a line of 
stationary styli or recording elements, each 
element being energised at a different signal 
level from the preceding one. Thus, each 
responds at an instant in time when the signal 
level corresponds to its own preset level, and 
produces a mark on a moving strip of electro- 
sensitive paper. These marks form a tracing 
of the waveform. 

The system used in the equipment demon- 
strated is suited to high recording speeds ; the 
writing mechanism consists of a number of 
styli (in this case, thirty-two) spaced. at equi- 
distant intervals, in contact with the paper. 
Each stylus has associated with it a tuned 
circuit. These circuits are fed from & common 
busbar, with electrical energy from an oscillator 
and amplifier. The resonance frequencies of 
the circuits are spaced by an amount sufficient 
to ensure that only one circuit is energised at a 
time, if a single frequency is fed to the busbar. 
Energy is supplied to the tuned circuits by an 
oscillator whose output frequency is propor- 
tional to the instantaneous value of a control 
voltage ; thus the waveform of, an electrical 
input is converted into r.f. energy whose 
instantaneous frequency is proportional to the 
instantaneous amplitude of the waveform. 
The minimum and maximum frequencies of 
this r.f. signal are arranged to lie within the 
range of the tuned circuits, and are actually 
150-750 ke/s. 

It will readily be appreciated that, if the 
input waveform varies from zero to a maximum, 
the r.f. signal will deviate from its standing 
value to its maximum value, and this will cause 
the excitation of each tuned circuit as the 
signal frequency passes through its resonance 
frequency, producing a series of marks, corre- 
sponding to input waveform, on a moving strip 
of “* Teledeltos ’’ paper. 

The accuracy of the device is dependent upon 
the number of writing elements, and upon the 
stability of the amplitude/frequency convertor. 
The - present arrangement with thirty-two 
elements, is claimed to give an absolute accuracy 
of +1-5 per cent. With certain types of 
record, interpolation may be used to produce a 
readirig accuracy of +0-75 per cent. Full 
information is not yet available on the long- 
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term stability of the amplitude/frequency 
convertor, but the day-to-day accuracy is of 
the order of 1 per cent or better. 

Within the range from zero to at least 
2000 c/s no phase or amplitude distortion of 
complex waveforms occurs. The limitations 
to what may be recorded by the instrument are 
set by the resolving power of the recording 
medium and by its linear speed. In this 
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model, paper speeds up to 10ft per second are 
provided. At this speed, the upper limit of 
resolution occurs at about 2000 c/s. The 
“* Teledeltos ” paper is supplied in spools of 
1000ft or less, and is 35mm wide; it is wound 
on a spool after use and may be removed 
on this spool for examination. Timing marks 
and a base line are automatically printed on 
recordings. 


Motor Liner “ Bloemfontein Castle ”’ 


HE motor vessel ‘‘ Bloemfontein Castle,” the 
latest addition to the Union Castle fleet 
sailed on April 6th, from London on her maiden 
voyage to South and East Africa, after success- 
fully completing her sea trials. She is the 


OR SRREe PRBS ce ey RE GRIOT Sst 
oes ve dompecnar 6d -aele whee 

. Msi ‘a © eee 

. FS SSeS eet rier ae 


ero ee 


€ 
£ 





. x, 
tate otic oy Ser ai 
on 


fourth vessel to be named after cities in the 
provinces of the Union of South Africa and so 
is linked with the Orange Free State. By 
the courtesy of the Union Castle Company 
we were privileged to inspect the vessel before 
sailing and there is no doubt that the standard 
of comfort on board will be greatly appreciated 
by those passengers who sail in her. 

The vessel was built by Harland and Wolff 
under the survey of the Ministry of Transport 
and Lloyds. Her graceful lines are those 
usually associated with ships of the Union 
Castle fleet and, together with a well raked 
contour plate stem, cruiser stern, well rounded 
superstructure, single mast and distinctive low 
streamlined funnel, give the vessel a very 
pleasing external appearance, as_ illustrated. 
There are seven decks, ten watertight com- 
partments and five cargo holds, two forward 
and three aft of the machinery spaces. The 
lower holds take general cargo, the cargo 
*tween decks are insulated for the carriage of 
fruit and certain compartments are arranged 
to take frozen produce, the total capacity being 
186,000 cubic feet. 

The following are the principal particulars :— 


Length overall .-. 595ft 
Length B.P. ... . --. 560ft 
Breadth moulded... --. 76ft 

Depth moulded .-. STft 

Gross tonnage sun’ safe S one: +. ses gene 
Be SS SS a ae 
Speed ose) ces abe . 18 knots 


The ship carries 739 passengers on five decks 
and they are accommodated in one, two, 
three and four-berth cabins ; each is comfortably 
furnished and has all the usual amenities. 
The passenger arrangements depart from the 
company’s usual practice since all are in one 
class and so have the complete run of the 
ship. The public rooms are of a high standard, 


well proportioned and_ beautifully fur- 
nished and decorated in contrasting light shades. 
A spacious dining room, seating 386 persons, 
is situated on the upper deck; it extends the 
full width of the ship and is served from 
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electrically equipped service departments and 
galleys, which are immediately aft. From the 
saloon the main stairway, built of steel, leads 
to the main embarkation entrance, pursers’ 
office and bureau on the shade deck, the entrance 
hall on the bridge deck and the lounge on 
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lounge, is along gallery, which gives acc oss to the 
reading and writing room and the smoke roo, 
The reading and writing room, besides the ygyy) 
equipment, includes the ship’s library, 4; 
the aft end of the promenade dec: jg the 
smoking room, well furnished with egg 
chairs and settees in tapestry anc leathe, 
There is a children’s room and play ig spac, 
on the bridge deck and, at the aft end of this 
deck, is a verandah cafe, which over voks the 
swimming pool. 

The cargo spaces are protected aginst fir. 
by the Lux Rich detecting and exti::guishing 
system and the Grinnell sprinkler system j, 
fitted throughout the passenger and cry 
accommodation. 

Eleven Fleming hand-propelled ifeboat, 
and one motor lifeboat are fitted unde: gravity 
davits, together with @ motor launch for por 
use. Navigation aids include a (| rectioy. 
finder, radar, echo-sounding machir.c, gyp 
compasses and wireless telegraphy. Th rudde; 
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is streamlined and operated by electro: 
hydraulic steering gear. 
MACHINERY 


The vessel has twin three-bladed propellers 
of manganese bronze driven by the latest 





MAIN ENGINES-—TOP PLATFORM 


the promenade deck.§ ¥ This¥room is*of unusual 
proportions and extends the full width of the 
ship ; large windows give extensive views for- 
ward, to port and to starboard, and result in an 
exceptionally light room. ‘To port, aft of the 


design of Harland-Burmeister and Wain diesel 
engines, which are shown in the photographs 
reproduced herewith. The engines are double- 
acting, each with eight cylinders of 620mm 
bore by 1400mm stroke, with the lower exhaust 
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ton controled by driving rods from eccen- 
tries Ox the crankshaft and connected to the 
upper pistons by tie-rods. 

The thrust block is integral with the main 
engine bed-plate in accordance with the builder's 


ysual practice. Inlet air is supplied on the 
uniflow scavenge principle by two positive 
rotary blowers mounted on the back of each 
ine and driven by roller chain from the 
ine crankshaft. Fresh water cooling is 
employed for the cylinders, covers and liners 
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and oil from the forced lubrication 
cools the main and exhaust pistons. 

Two electrically-driven air compressors and 
a small steam-driven emergency air compressor 
supply air to three cylindrical air reservoirs at 
25kg per square centimetre for starting and 
reversing the main engines. ‘These reservoirs are 
situated in the main engine-room, one to port 
and two to starboard, at the level of the main 
deck: Two Clarkson boilers with a by-pass 
to silencers and atmosphere are placed 
under the funnel and take gases from inde- 
pendent engine exhausts. In addition there 
are two oil-burning Cochran boilers, arranged 
aft in the auxiliary generator room, one to 
port and one to starboard. 

Four Harland and Wolff vertical lubricating 
oil coolers, each of 2030 square feet, are arranged 
athwartship at the engine-room forward bulk- 
head. Several auxiliaries are arranged behind 
the port engine, namely, two 400 tons per 
hour salt water circulating pumps, one 350 
tons per hour fresh water circulating pump, 
two 370 tons per hour forced lubrication oil 
pumps, all by Drysdale’s and driven by Har- 
land and Wolff electric motors. There are 
also fitted in the port side of the engine-room 
one lubricating oil purifier, one lubricating oil 
filter, a fire sprinkler pump, two domestic 
fresh water pumps, one horizontal type fresh 
water cooler of 3500 square feet by the build- 
ers, one 135 tons per hour bilge pump and two 
100 tons per hour sanitary pumps of Drysdale’s 
manufacture. 3 

Behind the starboard engine are lubricating 
oil filters, two salt water circulating pumps and 
a lubricating oil purifier. Along the starboard 
side of the engine-room there are three oil 
purifiers, a second fresh water cooler, a ballast 
pump matching the port side bilge pump, 
one fresh water circulating pump and two forced 


system 
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lubrication oil pumps similar to these on the 
port side. A Stothert and Pitt oil drain pump 
and fuel oil filters are placed aft ofthe engines, 
and in the forward end of the funnel is the 
emergency bilge pump. For dismantling and 
maintenance work there is a 6-ton electric 
travelling crane over each engine and a 2-ton 
electric hoist is fitted to assist in moving gear 
ashore; travellers and chain blocks are pro- 
vided over the auxiliary machinery. 

Access to the auxiliary generator room is 
through a watertight 
door and in this space 
are four Harland and 
Wolff d.c. generator sets 
arranged to run in para- 
llel, each with an out- 
putof 450kW, 225V. The 
engines are two-cycle, 
single-acting, airless in- 
jection, opposed piston 
diesels, each having 
six cylinders of 260mm 
bore by 520mm com- 
bined stroke. Also fitted 
is a 75kW Harland and 
Wolff emergency diesel - 
driven generator inter- 
connected with a 220V 
emergency battery of 
252Ah capacity. 

Other auxiliary ma- 
chinery in this compart- 
ment comprises two 
Weir’s feed pumps, an 
evaporator and distiller 
by Caird and Rayner, 
an auxiliary condenser 
by Harland and Wolff, 
also two Stothert and 
Pitt fuel oil transfer 
pumps. A well equip- 
ped engineer’s workshop 
is arranged on the 
port side at main deck 
level. 

The machinery spaces 
are ventilated by four 
50in centrifugal fans and 
the funnel is supplied 
by a 30in Aeroto fan. 
For port use Calorier 
heaters are provided, 
four in the main engine- 
room and two in the auxiliary space. Fuel 
oil and lubricating oil are accommodated in 
double-bottom tanks and side bunkers abreast 
the refrigeration space also carry fuel oil. 


ELECTRICAL 


From various switchboards throughout the 
vessel power is supplied for a wide range of 
services, such as engine-room and deck auxi- 
liaries, steering gear, refrigeration plant, galley 
equipment, fans, lifts, watertight doors, heating 
and lighting, a total of 225 electric motors 
ranging from } h.p. to 115 h.p. taking power. 





Crush Forming Centreless 
Grinder Wheels 


WE have received from Arthur Scrivener, Ltd., 
Tyburn Road, Birmingham, particulars of a 
recent development in wheel crushing practice, 
which is being applied to the firm’s centreless 
grinding machines. A diagram of the new unit, 
which replaces the overhead motor-driven 
device hitherto used for crush forming, is repro- 
duced herewith. It is applied to one of the firm’s 
No. 2 centreless grinding machines with a 
20in diameter by 8in wide grinding wheel and 
@ 10in by 8in control wheel. 

The new unit consists of a freely mounted 
roll A carried on a pivoted arm suspended 
between the grinding wheel B and the control 
wheel C. The roll can be lowered between the 
wheels or raised by the operation of the hand- 
wheel and screw on the horizontal slide of the 
control wheel housing. When the grinding 
wheel is to be formed the wheels are opened out 
and the crushing roll lowered between them. 
Then, as the control head together with the 
roll are fed towards the grinding wheel, the 





449 





pressure applied results in the desired contour 
being rolled into its periphery. At the end of 
the forming .operation the crushing roll is 
returned to its raised position. 

With this new unit the forming operation is 











GRINDING WHEELS WITH FORMING ROLL 


very simple and no independent motor is 
required to drive the roll. Neither is it neces- 
sary to strengthen the machine by a heavy 
superstructure or tie-rods to support the 
load applied to the forming roll. When 
required the control wheel of the machine can 
also be crush formed at the same time as the 
grinding wheel. 


a 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


UNDERGROUND FIRE HYDRANTS AND 
DIMENSIONS OF SURFACE BOX OPENINGS 

No. 750: 1950. This standard supersedes the 
original 1937 edition of B.S. 750, and relates to 
sluice valve and screw-down underground hydrants, 
and also to the dimensions of the openings of 
surface boxes for use with such hydrants. The 
essential dimensions of the hydrants are also 
specified. Details of materials to be used in the 
construction of the hydrants are given, together 
with particulars of the hydraulic and flow tests. 
Closing is specified as clockwise. 

The primary object of the standard is to assist 
in overcoming operational difficulties that have 
been experienced owing to the lack of uniformity 
in certain important features of fire hydrants. 
Examination of the position showed that, amongst 
other details, insufficient clearance was provided 
in many cases, between the hydrant outlet and the 
spindle operating the valve. to suit the adaptors 
required for certain types of connections, with the 
result that delay was often caused in connecting 
with the water supply. Another important point 
which was established was the necessity for agree- 
ment upon a uniform hydrant outlet to obviate the 
need for each brigade to carry a variety of adap- 
tors for connecting with hydrants in different 
areas. It is fully realised that the replacement of 
existing hydrants by those incorporating the 
features of this standard will necessarily take time, 
but the general adoption, as far as may be prac- 
ticable, of this standard at the earliest opportunity 
will do much towards overcoming the above diffi- 
culties. Only those essential features of fire hy- 
drants which have a bearing upon the object in 
view have been standardised and no attempt has 
been made to cover details of design. 

The principal amendments in this revision are 
the exclusion of any differentiation between types 
of serew-down hydrants, and the inclusion of a flow 
test. An appendix (Appendix C) has also been 
included, which lays down the essential information 
that should be furnished by the purchaser at the 
time of an enquiry and order. Price 2s., post free. 





COMMENTARY ON BRITISH STANDARD 
WROUGHT Ew SERIES 
No. 971 : 1950. This standard supersedes 
B.S. 971: 1942, which reproduced that section of 
the interim report of the Technical Advisory 
Committee on wrought and special alloy steels 
which covered the range of steels used in general 
engineering. This new issue is complementary to 
B.S. 970 : 1947, and gives guidance on the use of 
that standard. Particular emphasis is placed on 
the so-called mass effect, and a commentary, with 
detailed results obtained in individual inveésti- 
gations covering the full range of En steels, gives 
useful information on the effects of ruling section 
and heat treatment on mechanical properties. 
The comméntariés also indicate the common use 
of the steéls, Price 10s, 64., post free, 
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NATURAL DRAUGHT COOLING 
TOWERS 


THE large grey geometrical shapes of ferro- 
concrete cooling towers have become pro- 
minent on the English skyline within the last 
twenty years. To the public they are a 
mystery. The shape is popularly assumed to 
be important and is thought by some to be 
agreeable because it is clearly “‘ functional.” 
Others, particularly architects, consider it 
clashes with traditional building forms and 
destroys amenities. Engineers, being pri- 
marily concerned to transfer the heat in the 
cooling water to the atmosphere, have ac- 
cepted that there must be some good 
aerodynamic reason for the venturi shape 
and some sound basis for the general 
design of the tower. Later entrants into 
the field of design have accordingly fol- 
lowed the general form originally devised 
by van Iterson. But, according to the 
authors of a paper discussed at the Insti- 
tution of Mechanical Engineers on Friday, 
March 31st and reproduced in abstract 
elsewhere in this issue, there is no ‘“‘ compell- 
ing reason’”’ for the characteristic shape 
nor, indeed,’ any accepted general theory 
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of the modus operandi ot the towers. 
They held, indeed, that the divergent part 
above the throat is deleterious on structural 
grounds and not of benefit otherwise. 
Corroboration of this view is not lacking. 
The exaggerated waisted shapes of the earliest 
designs have since evolved into a form in 
which the divergence above the throat is 
sometimes barely discernible. Moreover, the 
virtues originally claimed for the hyperbolic 
shape, such as that it was the form assumed 
by a soap film or that generated by a straight 
line rotated about the directrix, do not apply 
to the other slightly different shapes which 
are used with success. 

There is a tendency among young engineers 
with an academic training to underestimate 
the debt we owe to rule of thumb. Because 
the type of problem in an examination paper 
can be solved by mathematics they are liable 
to regard no other method as sound. They 
do not appreciate how carefully the problems 
they are asked to solve have to be selected 
to work out so nicely! The cooling tower 
problem is evidently: not in this class. First, 
it is not‘a simple ‘problem because a large 
number of variables are involved; and 
secondly, design and construction involve the 
use and understanding of a number of tech- 
niques in structural design, heat transmission 
and fluid dynamics. It is accordingly not 
altogether surprising that cooling towers, 
like many other engineering devices, should 
have developed practically without theo- 
retical guidance. Nevertheless, in these days, 
when research methods, such as model tests, 
are so commonly employed, it does seem a 
little startling that such huge structures 
should have been erected without, until 
recently, any investigation of the wind 
pressure acting on them! The two papers 
by Carey and Williamson, and Wood and 
Betts, read at the Institution of Mechanical 
Engineers on March 3lst, together with 
articles which have appeared in other recent 
issues of this journal, will certainly do a lot 
towards improving knowledge of the real 
modus operandi of cooling towers. At the 
meeting the discussion was opened by 
Mr. I. V. Robinson, who. published the 
last serious attempt to deal with the 
theory of the then wooden tower as far 
back as 1906. He agreed that at that time 
the total heat method employed in all recent 
work had not been developed, and hence his 
treatment was in error. Presumably because 
of this error his method did not provide 
results which were helpful to practical de- 
signers. Thus theory came to be ignored ; 
but the technique continued to progress as an 
art. In the intervening years numercus 
attempts have been made by different writers 
to deal with the performance by some 
arbitrary rule, though because the behaviour 
of a natural draught tower depends on several 
independent variables it is obvious that it 
cannot be adequately treated on a simple 
diagram involving only two dimensions. It 
remains to be seen whether the new theory 
now presented will receive general acceptance. 
It was not criticised in the discussion as to its 
soundness and, indeed, as frequently happens, 
in problems which have required a long time 
to solve, the solution seems rather obvious 
when once accomplished. 

On another issue the papers are timely, as, 
with the change of ownership of cooling 
towers, the necessity for coping with artificial 
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rain nuisance has been brought to a hvad ang 
some investigations and trials desivned t) 


overcome the carry-over difficulty hay, 
already been carried out. Others are unde 
way. It is thus conceivable that the coo 
tower is on the verge of a new stage of dey elop. 
ment based on theoretical analysis assi ted by 
pilotand model testing, which may brin.: about 
important changes in the nature of ‘he {jj 
and conceivably in the shape and dim: nsions 
of the shell. That such developments should 
take place towards improving cooling ‘ower 
is of national importance, since, thou-h the 
present style originated in Holland, ‘t has 
become a peculiarly British development and 
is now being reintroduced on the Continent 
and elsewhere by British firms. Morvover, 
the capacity of generating plant io be 
installed during the next ten years is likely 
to be of the same order as the total installed 
up to the present, and since power stations 
have now attained a size which makes even 
a large inland river inadequate for carrying 
away the waste heat practically all new 
inland stations must depend on cooling towers, 
Moreover, the number of satisfactory sites 
still available on estuaries and on the coast is 
not large because many of the naturally good 
sites have already been developed. It seems 
probable, therefore, that many new stations 
will have to be built on inland sites near the 
coalfields. Those stations will need to be 
served by cooling towers. 


POPULATION AND EMPLOYMENT 
Str HuBeRT HENDERSON’S committee of 
the Royal Commission on Population, whose 
report was published last week, remarks 
that a stationary population would find it 
easier to increase the standard of life than 
one which was growing rapidly, first because 
the resources which a growing population 
would have to devote to maintaining capital 
equipment per head would become available 
for raising standards, and, secondly, because 
the amount of land per head would cease 
to decline, thus reducing the difficulty of 
obtaining a supply of natural products, or 
at least mitigating it. It fears, however, 
that there might be some loss of economies 
of large-scale production and that there 
might be greater difficulties in maintaining 
employment. Nevertheless, it is of opinion 
that if employment policy was only moder- 
ately successful the economic advantage 
would, for Great Britain, be strongly in 
favour of a stationary as compared with an 
increasing population. 

With the two “fears ’’ of the Committee 
—restraint of mass production and conse- 
quent unemployment—manufacturing engi- 
neers should be exceptionally competent to 
deal. But before they could express reasoned 
arguments the problem would have to be 
examined in great detail. It is the common 
belief that’ mass production is inevitably 
more economical the greater and greater 
it becomes. Sir Claude Gibb and Mr. 
G. M. Baker, in their recent article in these 
pages—THE ENGINEER, March 17th—showed 
that high productivity, and low production 
costs do not always go hand in _ hand, 
and that in certain cases the cost of 
capital equipment, land, and other charges 
may tend to render a mass production 
economy a diminishing asset. That is 
a matter that calls for careful enquiry, 
particularly in the light of the modern 
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developments of specialised production. 
It seems probable, to say the least, that 
there is an optimum value for the mass 
production of any given article, a value 
beyond which the gains, if any, are too 
smail to be of appreciable importance. 
Nor are the controlling elements technical 
alone. For even if on technical grounds 
unlimited production could be shown 
to be beneficial, the economic problems— 
notably disposal of the products at a 
profitable price—would still have to be 
faced. The second “fear,” that of 
unemployment arising froma stationary 
population, is presumably based on the 
ground that the population would not be 
large enough to consume its proper share 
of the products of industry, in other words, 
that the home market would not be large 
enough to command the full employment of 
the workers. But, on the one hand, the 
home consumers, as the Report .admits, 
would be able to increase their standards 
of living and on the other hand it should 
surely not be impossible to balance pro- 
duction and consumption within limits that 
would make unemployment preventable. 
These matters, as we have said, fall 
particularly within the province of engineers 
and it may be that they themselves 
will undertake an enquiry into them. But 
the textile and very many other trades 


are also concerned and the reasoned views ° 


of many manufacturers would be necessary 
for a complete estimate of the position. It 
may, however, be hazarded that there is 
an optimum size population, as, indeed, 
Sir Hubert Henderson’s Committee seems 
to have in mind, for the conditions that 
prevail at any given period in any country. 
Whether those conditions are so unpre- 
dictable that no close estimate can safely 
be made of the optimum population is a 
question that would call for careful expert 
enquiry. 
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Obituary 
SIR JAMES B. HENDERSON 


ENGINEERS and naval architects will learn 
with regret of the death of Sir James 
Blacklock Henderson, which occurred on 
April 7th at Vine Cottage, Park Gate, 
Blackheath, London, 8.E.3. For several 
years he was Professor of Applied Mechanics 
at the Royal Naval College, Greenwich. He 
was also the inventor of many improvements 
in gunnery used by the Royal Navy. 

James Blacklock Henderson, who was 
born on March 5, 1871, was a son of the late 
Mr. James Henderson, headmaster uf White- 
hill High School, Glasgow. The earlier part 
of his education was therefore directed by his 
father, but subsequently he attended Allan 
Glen’s School, Glasgow, and later studied at 
the Universities of Glasgow and Berlin. Sir 
James began his academic career at the York- 
shire College, Leeds, where he was Lecturer 
in Physics from 1894 to 1898, but on relin- 
quishing that appointment he joined the 
staff of Barr and Stroud, Ltd., Glasgow, and 
became head of that firm’s scientific depart- 
ment. Sir James soon returned to the 
teaching profession, however, and in 1901 
was appointed Lecturer on Electrical Engi- 
neering and University Assistant in Engi- 
neering in the University of Glasgow. 

It was in 1905 that Sir James came to 
London, having been appointed to the Chair 
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of Applied Mechanics at the Royal Naval 
College, Greenwich, a position which he 
oceupied with distinction until 1920. During 
his years at the Royal Naval College Sir 
James did a great deal of work on the prac- 
tical application of the gyroscope for naval 
purposes, and when he vacated the Chair of 
Applied Mechanics he was appointed Adviser 
upon Gyroscopic Equipment to _ the 
Admiralty, from which post he retired in 
1925. 

The honour of knighthood was conferred 
upon Sir James in 1920, and in 1932 he 
received the honorary degree of Doctor of 
Laws at Glasgow University, on which 
occasion he delivered the Commemoration 
Day oration on W. J. Macquorn Rankine. 
Sir James was a member of the Institution of 
Electrical Engineers, a Fetlow of the Institute 
of Physics, and an Associate of the Institution 
of Naval Architects, to the “‘ Proceedings ”’ 
of all of which societies he contributed papers 
dealing with various aspects of the research 
and otber work in which he engaged. He 
also served as President of Section G, Engi- 
neering, of the British Association in 1927, his 
address at the annual meeting, held that year 
in Leeds, dealing with ‘‘ Invention as a 
Link in Scientific and Economic Progress.”’ 
More recently, Sir James had taken a keen 
interest in the work of tbe Parliamentary and 
Scientific Committee, and was a member of 
its Executive. 
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Engineering Metals and Their Alloys. By 
Cart H.Samans. New York and London : 
The Macmillan Company, St. Martin’s 
Street, W.C.2. 1949. Price 37s. 6d. 

Tus book deals with iron and steel and with 

seven important non-ferrous metals and their 

alloys. The background on which the subject 
is developed is the engineering application of 
the materials, but the contents are by no 
means limited to this aspect of the subject. 
The production metallurgy, physical metal- 
lurgy and metallography of the materials are 
adequately covered so far as well-established 
processes, theory and technique are con- 
cerned. American methods of production 
naturally receive closest attention, and it may 
be felt that successful alternative processes 
sometimes fail to receive adequate recog- 
nition. For example, the well-known Mond 
process for the extraction of nickel, after a 
very brief mention, is dismissed with the 
statement that “the process is so slow and, 
relatively, so expensive in comparison with 
the Orford process that it is no longer in 
commercial use.’’ An inconvenience caused 
to British readers is, however, more than 
compensated by the encyclopedic range of 
the text, the very helpful charts and dia- 
grams, and the excellent series of photo- 
micrographs with which the text is illustrated. 
The first twelve chapters deal with general 
characteristics of the metallic engineering 
materials, production, theory of alloys, 
principles of heat-treatment, mechanical 
treatment and corrosion. Thereafter, classi- 
fication of materials proceeds on the basis: of 
their application rather than on their com- 
position. Thus, chapters follow on such 
subjects as ‘‘ Alloys Used Largely Because of 

Ease of Fabrication,” ‘‘ Pipe, Tubing and 

Castings Resistant to Water Corrosion,” 

‘“ Alloys for Applications Requiring High 

Strength and Toughness,” &c., as well as 

others with more conventional headings like 

“Tool Materials”” and ‘‘ Bearing Alloys.” 

This method of classification offers consider- 

able advantages to the engineer who is 

usually concerned with the choice of material 
for a particular purpose or set of conditions ; 








‘conditions. 
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and, by the aid of cross references and of an 
excellent index, there is no difficulty in link- 
ing together all the information given and 
obtaining a complete account of any parti- 
cular series of alloys, if desired. 

Dr. Samans has provided a book which 
deserves to take a high place as a work of 
reference for engineers, and one which will be 
of value, not only for its comprehensive 
character, but also for its clear interpretation 
of the relation between constitution, treat- 
ment and structure of metallic products and 
their practical applications as engineering 
materials. 





Alloy Systems: An Introductory Text. By 
J.O. Lorp. New York : “Pitman Publish- 
ing Corporation, 2, West 45th Street ; 
London: Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, W.C.2. 
1949. Price 40s. 

WRITTEN primarily as a textbook and 
designed to cover part of the metallurgical 
curriculum of the Ohio State University, this 
book bears a title which would not usually 
be regarded as wholly descriptive of its con- 
tents. The first seven chapters are devoted 
to the metallic state, the phase rule, equili- 
brium diagrams, metastable conditions and 
similar fundamental subjects. Later in the 
book equilibrium in about twenty-five alloy 
systems is discussed, with a review of appro- 
priate mechanieal and heat-treatment and of 
the resulting properties of the practically 
useful alloys. Items of fundamental informa- 
tion are to be found, perhaps not very con- 
veniently, in this part of the book also ; for 
example, reference to the important general- 
isations of Dr. Hume-Rothery (on whom the 
author confers an anticipatory knighthood) 
occupies part of two pages at the end of a 
chapter on special bronzes. Characteristics 
of the industrial alloys are clearly described 
and there is a good discussion of the heat- 
treatment of steel and its interpretation by 
means of time-temperature-transformation 
diagrams. A chapter on mechanical testing 
is, however, as the author admits, ‘‘ some- 
what foreign to the natural domain of the 
text’; and the same remark might well 
apply to the descriptions of the manufacture 
of iron and steel, carburising technique and 
controlled furnace atmospheres, copper smelt- 
ing and the economics of copper production. 
As the title implies, the treatment throughout 
is simple and clear. As an introductory 
textbook of metallurgy, with a bias towards 
the underlying physical principles, this some- 
what expensive volume covers a wide field in 
an interesting manner. 





SHORT NOTICES 


The Engineers. By Harold Nockolds. 
London: Shell Petroleum Company, Ltd., St. 
Helen’s Court, Great St. Helen’s, E.C.3.—This 
book is a record of the work done by the Shell 
engineers in the second World War, and its 
chapters describe their operations in many 
parts of the world in producing, refining, storing 
and transporting oil, under rapidly changing 
Mechanised armie3, the navies 
and the air forces called for enormously 
increased supplies of fuel and it was the task 
of the oil industry to meet the demand, a task 
the keynote of which was improvisation as 
dictated by the exigences of the war. Each 
chapter deals with the activities of the group 
in particular places and tell of the tremendous 
problems to be faced and of their successful 
accomplishment under difficulties. Some idea 
of these tasks can be obtained from the following 
brief review :—Pipe lines to be laid together 
with related pumping stations, storage depots 
and bunkering installations to construct, marine 
terminals to develop, refineries to build, and, 
not forgetting such schemes as “ Pluto” and 
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“ Fido.”’ At sea the Marine Divison were con- 
cerned with the conversions to M.A.C. ships and 
the production of a fireproof lifeboat. The book 
is excellently illustrated and several maps 
clearly indicate the extent of the war activities. 





Narrow-Gauge Railways to Portmadoc. By 
J.I.C. Boyd. South Godstone : The Oakwood 
Press. 1949. Price 17s. 6d.—This is a 
thoroughly conscientious and admirably illus- 
trated account of the Festiniog-Welsh Highland 
Railway and its ancillaries. It has taken the 
author, who is a Manchester man, ten years to 
compile. He has, as far as one can see, left 
nothing out. Each section of the lines is 
described in detail with the help of sectional 
maps, and the locomotives and rolling stock 
are dealt with unit by unit. Beside all this 
technical detail there are outlines of the history 
of the railways and of the people and places of 
the district covered. Mr. Boyd is clearly not 
only a student of the Welsh narrow-gauge ra‘l- 
ways, but a lover of the severe, often gaunt, 
mountain scenery through which they ran. We 
say “ran,” for the ‘‘ Festiniog,” after a life of 
over @ hundred years, was closed for ever in 
1946. We need say no more to commend to 
collectors of “‘railwayana”’ an invaluable volume. 
It is, perhaps, unreasonable to ask for still 
more, but we should have liked an index— 
indexes are a blessing to the reviewer ! 





Strength of Materials. By B. B. Low. 
London: Longmans, Green and Co., Ltd., 6, 
Clifford Street, W.1. 1949. Price 12s. 6d.— 
A textbook written by an experienced teacher 
for a particular category of students can.only 
be judged on the manner in which it fulfils its 
function. Mr. B. B. Low, in the preface to his 
book, frankly admits that his work is for young 
engineers studying for professional examina- 
tions. The advantages offered over the more 
ponderous standard works of the same title are 
simplicity, clarity and the stern exclusion of 
anything beyond the students’ immediate 
needs. These claims are amply fulfilled, but the 
book does give the impression that it should be 
accompanied by a course of lectures so that 
it would obviate the taking of notes. Each 
chapter seems intended to last an hour and 
leaves the reader with sufficient examination 
type questions to keep him busy for a week. 
Since, however, these questions are in many 
eases taken from actual examination papers, 
they are perhaps intended to inure the student 
to the horrors to come. 





Historical Survey of British Fishing Boats and 
Coastal Craft. By E. W. White, A.M.I.N.A 
London: H.M. Stationery Office. Price 25.— 
The introduction to this book links the import- 
ance of fish as diet with the existence of early 
skin and wicker boats, as recorded by Julius 
Cesar and recalls that these types of craft are 
still used on some Welsh rivers. Except for this 
early mention, there is practically no record of 
development for the next 1400 years. A short 
chapter discusses deep sea fishing vessels, such 
as the herring buss, and also mast developments. 
It is followed by a general note concerning 
inshore fishing craft, indicating that East Coast 
vessels originated from the Norwegian yawl. 
The remainder of the survey reviews the history 
of boat development in greater detail and for 
convenience divides the coastal areas into the 
seven sections, East Coast, Thames and Estuary, 
South Coast, West Coast, Isle of Man, Scotland, 
and Ireland The various noteworthy types of 
boats associated with each section are men- 
tioned, their development traced, structural 
details discussed and the evolution of the various 
types of rig analysed. The book is profusely 
illustrated with photographs of models and has 
a bibliography. 





Outline History of Transatlantic Steam Navi- 
gation. By H. P. Spratt. London: H.M. 
Stationery Office. Price 2s.—This book con- 


tains general particulars, details of special 
features and short histories of a large number of 
ships which have played their part in the 
development of the Atlantic ferry. The survey 

is divided into three main stages, entitled the 
paddle era, early screw steamers and modern 
turbine ships. Commencing with a mention of 
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the “ Santa Maria ” of Christopher Columbus, 
the history traces step by step the progress made 
from the appearance of the ps. “ Savannah ” 
in 1818 to that of the ‘‘ Queen Elizabeth. 
It records the change from wood to iron ctl 
then to steel as a constructional material and 
also the evolution in the method of propulsion : 
first, paddle wheels, then single-screw, and 
finally quadruple screw ; simple steam engines 
to compound, and so to quadruple-expansion 
machinery, and finally the various arrange- 
ments of turbines and gearing. The volume has 
an excellent list of references and is finely 
illustrated with photographs of models in the 
Science Museum collection. 


The Materials Handling Manual, III. Ed. 
by M. M. Williamson and G. W. Williamson. 
London: Paul Elek (Publishers), Ltd., 38, 
Hatton Garden, E.C.1. Price 30s. net.—As its 
title implies, this book deals with all aspects of 
material handling in a wide range of industries. 
The new edition of the book has been com- 
pletely revised and brought up to date and a 
large amount of new information added. It 
opens with special articles on the organisation 
and lay-out of materials handling equipment 
entitled ‘‘ Developments in Materials Handling 
Equipment,” by G. W. Williamson; ‘A 
Power-House Installation,” by J. A. Oates ; 
and “ Reconstruction at Mansfield Colliery.” 
A new chapter on mining machinery is included, 
and the various sections of the book deal 
with conveyors, cranes, hoists, &c. The book 
is well illustrated and the descriptive matter is 
supplemented with drawings and diagrams of 
different makers’ plant. 





Tracing Exercises for Begianere. By G. L. 


Hobbs and L. Sandison. London: Hall, Hard-° 


ing, Ltd., Stanton House, Dacre Street, S.W.1. 
Price 7s. 6d. net.—The tracing exercises laid 
out in this book are designed to supplement the 
information given in instructional books for 
draughtsmen and tracers. It is intended to 
form a bridge for the student between the 
theoretical instruction and the practical appli- 
cation of his knowledge in a drawing office. 
The book contains eighteen pages of graded 
exercises from the elementary use of the ruling 
pen and ink compasses to complex subjects 
including radii and circles. It is stated to 
include more than a thousand different exam- 
ples of subjects likely to be met with by a 
tracer. The book is bound in loose-leaf form 
so that each sheet can be removed and worked 
from on the drawing-board. Student tracers 
will find the exercises laid out in this manual 
good practical training and a useful supplement 
to their theoretical knowledge of the subject. 


BOOKS RECEIVED 


Electric Circuit Theory. By H. Tropper. London : 
Longmans, Green and Co., 6 and 7, Clifford Street, 
W.1. Price 15s. 

Solidification of Castings. By R. W. Ruddle. 
London: The Institute of Metals, 4, Grosvenor 
Gardens, S.W.1. Price 10s. 6d. 

Heat Pumps and Thermal Compressors. By 8. J. 
Davies. London: Constable and Co., Ltd., 10, 
Orange Street, W.C.2. Price 9s. 

Geology for Engineers. By Joseph M. Trefethen. 
London: Macmillan and Co., Ltd., St. Martin’s 
Street, London, W.C.2. Price 29s. 

Aircraft Maintenance and Service. By Rollen 
H. Drake. London: Macmillan and Co., Ltd., 
St. Martin’s Street, W.C.2. Price 42s. 

Elementary Engineering Design. By H. A. 
Morgan. London : MacDonald and Co. (Publishers), 
Ltd., 19, Ludgate Hill, E.C.4. Price 15s. 

Non-Ferrous Metal Melting and Casting of Ingots 
for Working. London: The Institute of Metals, 
4, Grosvenor Gardens, 8.W.1. Price 15s. 

Engineering Precision Measurements. By A. W. 
Judge. Second edition. London: Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 30s. 

Mechanics for the Home Student. By Eric N. 
Simons. London: Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, 8.E.1. Price 7s. 6d. 

Port Operation and Administration. By A. H. J. 
Bown and C. A. Dove. London: Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 21s. 

Conveyors and Related iggy pe ~S bees 

G. Hudson. Second edition mdon : 
pe Hall, Ltd., 37, Essex Street, W.C.2. Pree "36s. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
LOCOMOTIVE PRACTICE AND PERF )Ry. 
ANCE IN THE TWENTIETH CENTURY 


Srr,—Mr. O. 8S. Nock’s letter, page 362, Tur 
ENGINEER, March 24th. This 1905 record jg 
quoted, page 203, Julius H. Parmelees’ “ The 
Modern Railway,” where it states it was over a 
distance of 3 miles at 127-2 m.p.h. By all 
means, let this be further looked into, and 
(as Mr. Nock says) don’t forget the 0-1, which 


' (supra) has now become “ one better,” i.¢., 


0-2. No other details, unfortunately, appear. 
G. CuLus 
Bournemouth, March 29th. 





CHURCHWARD 


Srr,—I have read with a good deal of pleasure 
what you have to say about G. J. Churchward 
in THE ENGINEER of March 3lst, and would 
like to supplement your remarks by drawing 
attention to a point which appears to have 
escaped notice. I refer particularly to the 
“top feed”? adopted by Churchward, which 
was due to a suggestion put forward by Vaugiian 
Pendred, then Editor of THE ENGiINrer. 
In 1906 Churchward read an outstanding paper 
m ‘‘ Large Locomotive Boilers’ before the 
Institution of Mechanical Engineers, ani it 
was during the ensuing discussion that Mr. 
Pendred suggested that “the best possible 
place to put it (the feed water) into the boiler 
is the steam space at the smokebox end.” | 
quote from THE ENGINEER of March 23, 1964). 

Further, it may be well worth recording that 
at the same time Mr. Pendred remarked on 
the advantages of a “long lap” for the slide 
valves. Actually, Vaughan Pendred’s con- 
tribution to the discussion as a whole is very 
well worth reading. I have amongst my most 
treasured possessions the pages from THE 
ENGINEER of the date mentioned. In view of 
the great interest THE ENGINEER has long taken 
in the locomotive, it is pleasing to be able to 
direct attention to the foregoing. 

E. C. Pout@rney 

London, N.W.3, April 3rd. 





Engineering Societies’ 
Conference 


In October, 1948, there was held in London 
the first meeting of the Conference of Repre- 
sentatives from the Engineering Societies of 
Western Europe and the U.S.A., and it was 
then agreed that the meeting should be resumed 
a year later. The adjourned session of the 
Conference was accordingly held in London 
in September, 1949, the Institution of Civil 
Engineers, the Institution of Mechanical Engi- 
neers, and the Institution of Electrical Engineers 
acting as hosts. It was attended by delegates 
representing engineering societies in the United 
Kingdom, Belgium, Denmark, France, Holland, 
Norway, Sweden, Switzerland, and the United 
States of America. An official report of the 
meeting has just been issued, and some of the 
recommendations are reproduced herewith. 





‘* Professional Engineer ’’ and ‘‘ Technician.” 
—The Conference holds the view that for the 
purposes of discussions between participating 
societies an understanding of the difference 
between the designations ‘‘ professional engi- 
neer”’ and “technician” is desirable, and 
has appointed a working party consisting of 
one member from Belgium, Denmark, the 
United Kingdom, the U.S.A., and one member 
from the host society for the 1951 meeting of 
the Conference, if such be not already comprised 
in the above, to study the matter and report. 

Visits by Parties of Students.—The Conference 
recommends that the participating societies 
be prepared to give advice on arrangements 
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concerning visits in their territories by parties 
of students or junior members sponsored or 
arrenged by other participating societies, 
it boing understood that detailed work proper 
to a travel agency is excluded. 

The Conference and UNESCO.—The Con- 
fercace recommends that the participating 
societies inform their respective Governments 
and National Committees of UNESCO of the 
services which the present Conference performs 
in the field of engineering collaboration. 

Furthermore, the Conference takes note of 
the interest of UNESCO in fostering inter- 
national collaboration among engineers, and 
recommends that when a participating society 
has occasion to advise UNESCO on matters 
relating to engineering, it should so inform the 
secretariat, it being understood that, for the 
moment, the Conference itself does not seek a 
defined relationship such as that known by 
UNESCO as “ consultative status.” 

The Conference has been informed that 
UNESCO is proposing to undertake the forma- 
tion of an organisation to act in an advisory 
capacity in connection with International 
Specialist Congresses, to assist in preventing 

clashing of dates and overlapping of programmes 
and to advise UNESCO in respect of any grants 
of money. 

In view, however, of the constitution of this 
Conference and of a similar Conference of the 
Engineering Societies of the British Common- 
wealth, and of the possible formation of a 
Conference of Engineering Societies of the 
Western Hemisphere, it is the opinion of the 
Conference that it is not necessary for UNESCO 
at this time to concern itself with the affairs 
of the National Engineering Societies and their 
relations with each other. 

ere Services in the Engineering Field. 

The Conference resolves to set up a working 
party composed of four members, one each being 
nominated by the French, Netherlands, United 
States, and United Kingdom delegations, to 
collect full information upon the individual 
abstracting services now operating in the fields 
of engineering science; in the light of this 
information to consider whether, by increased 
co-ordination, overlapping and duplication can 
be avoided ; to consider what steps should be 
taken to provide any fuller coverage which may 
be found desirable, and to make recommenda- 
tions for circulation by the secretariat to the 
participating societies. 

Finally, the Conference agreed to recommend 
to the Councils of the participating societies 
& memorandum setting out its aims, terms of 
membership, powers and details of its organisa- 
tion. The next meeting is to be held in Holland 
in the autumn of 1951, the Koninklijk Instituut 
van Ingenieurs having undertaken to act as 
host. 





Atomic Energy Establishment 
near Reading 


TOWARDS the end of last week, the Ministry 
of Supply announced that a new atomic energy 
establishment is to be built at Aldermaston, 
near Reading, Berkshire. Construction work 
is now being begun, the site selected having 
been taken over from the Air Ministry. During 
the war the site was a bomber airfield, and more 
recently it has been used by the Ministry of 
Civil Aviation. According to the Ministry of 
Supply’s statement, the construction of the 
new establishment will be spread over several 
years, and will call for the employment of a 
substantial labour force. As is the case with 
the Ministry’s other atomic energy plants, 
precautions are to be taken at Aldermaston 
to ensure that no harmful effects to the neigh- 
bourhood will arise from the work which is 
ultimately to be carried out. The new plant 
will be the seventh atomic energy establishment 
in Great Britain. 





SHEFFIELD CHAMBER OF COMMERCE.—Mr. F. 
Lloyd, M.Eng., technical director of the Wood- 
head Group of Comal has been elected presi- 
dent of the Sheffield 
succession to the Hon. R. 


ene of Commerce in 
. A. Balfour. 
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The Institution of Naval Architects 


No. 11—(Continued from page 411, April 7th) 


) oe first paper, which was read before 
the joint meeting of the members of the 
Institution of Naval Architects and the 
Institute of Marine Engineers, was the 
Parsons Memorial Lecture: “Progress in 
Marine Propulsion (1910—-1960),” by Mr. K. 
C. Barnaby, 0.B.E., B.Se. 


Procress IN Marine 
PROPULSION 


This paper reviews the changes made in 
marine propulsion during the last forty 
years. In 1910 there were no ships driven 
by geared turbines, no ocean-going motor- 
ships and the machinery output figures were 
468,000 s.h.p. for direct drive turbines and 
1,000,000 i.h.p. for reciprocating engines. 
The work of Sir Charles Parsons had made 
possible the alternative to the piston engine 
and by 1910 turbine machinery of 4,700,000 
s.h.p. had been completed since the spec- 
tacular appearance of the “ Turbinia ” 
at Spithead. In the same year mechanical 
gearing was fitted in the cargo ship “ Ves- 


pasian ”’ and diesel machinery in the “ Vul- 
canus.” In the early years few merchant 


vessels were fitted with turbine machinery 
but a combination system of triple expansion 
engines on the wing shafts and a low pres- 
sure turbine on the centre shaft met with 
some success. 

The author quotes a letter from Lord 
Fisher to Sir Charles Parsons, advocating 
diesel machinery for warships instead of 
turbines but fortunately this system did 
not find favour. After the 1914-1918 war 
information was released giving boiler par- 
ticulars of several warships showing the 
increase in s.h.p. per boiler. The intro- 
duction of the Michell thrust block is men- 
tioned, its use being essential with geared 
turbines because the propeller thrust was 
not balanced by the thrust of the steam as 
in direct turbines. Several of the papers 
which had been read upon reduction gearing 
troubles and successes are noted. They 
recalled the single-reduction type with 
rigid frames and its complete success in 
naval vessels, the increase in efficiency 
being from 16 to 20 per cent, and also that 
double-reduction gears had troubles. The 
case of the ‘‘ Melmore Head ”’ is quoted. 

The paper continues with a review of the 
papers dealing with the steam versus diesel 
and coal versus oil controversies over the 
years 1920 to 1939. The appearance of the 
Scott-Still engines is recalled and the high 
steam pressures and superheat advocated 
by Sir Harold Yarrow and the fitting of 
turbine machinery, incorporating these fea- 
tures in the pioneer vessel, ““ King George 
V,” is noted. Some details concerning the 
“Queen Mary” are given and reference 
is made to the American conception of the 
turbo-electric drive. In discussing the 
choice of machinery, geared diesel drives are 
mentioned and gas turbine developments 
outlined. 

The important, although less obvious, 
advances in ship form are discussed and the 
dropping of Froude’s frictional constants 
in favour of Reynold’s numbers to agree 
with the modern conception of turbulent 
and laminar flow. Reference is made to 
the forms of racing eights and yachts. 
The effect of fouling upon the amount of 
horse power required is illustrated and the 
paper concludes with some notes upon 
propellers. 


The next paper was read on Thursday 
morning, March 30th. 


A NOTE ON NEW FORMS FOR SHIPS’ 
STERNS 


By Prerre CaRrLorri 
SUMMARY 

It is well known that a screw works by projecting 
aft from a ship’s stern a column of water, but this 
column rotates in the same direction as the screw, 
and the energy needed to make it rotate is lost. 
In order to recover some of this energy many engi- 
neers have placed ahead of the screw a contra- 
propeller designed to make the water rotate in a 
direction opposite to that of the rotation of the 
screw. 

Up to the present such contra-propellers have 
been thought of as distributors in a helical turbine, 
and have been composed of a number of blades. 

The original idea of this author lies in finding a 
design which will allow the contra-propeller, and 
the screw which follows it, to be placed outside the 
boundary layer which envelops the hull, and outside 
the streams of turbulent fluid which the hull leaves 
behind it as it advances. 

A contra-propeller so placed in a flow having a 
velocity potential will work in quite a different 
manner from a turbine distributor, and the theory 
of its action can easily be derived from Prandtl’s 
vortex theory of aeroplane wings. 

Thus, the contra-propeller can consist of two 
blades only, so that its resistance to motion can be 
considerably reduced. 

In order to obtain this result the author designs 
the after portion of the hull like a “ spoon-back ” 
entirely convex, and without any sternpost, and 
places under it a “ second hull” (which is of the 
form of a thick aeroplane wing jutting out under the 
** spoon-back ”’), provided with its own stem, ‘ the 
second stem,” which divides the boundary layer 
enveloping the ship’s hull, so as to throw it to 
one side and to the other of the second hull. 

In order to form a contra-propelle: with two blades 
it is only necessary to twist the after sections of 
this “‘ second hull” into the shape of an S. The 
screw-shaft runs through this “ second hull” and 
emerges at the centre of its trailing edge at the 
meeting point of the two blades formed by the two 
half-hoops of the S form mentioned above. 

The “second hull” also forms an excellent 
stabilising fin at the ship’s stern, and gives it good 
course-keeping qualities. 


DIscussion 


Mr. R. W. L. Gawn said the paper dealt 
with a particular application of a skeg type 
of stern. Skegs had been investigated in the 
past, and H.MS. “ Penelope,” of 1867, had 
twin rudders, twin propellers and twin skegs. 
All those vessels had twin screws. Monsieur 
Carlotti’s proposal differed, in that it related 
to a single-screw ship with the stern sections 
specially shaped, and the skeg was also 
specially shaped. Results of propulsion tests 
were given for models of two types of hull. 
If they were interpreted by the ordinary law 
of comparison, the horsepower required to 
drive a skeg ship was the same as that 
required to drive the normal ship. But 
Monsieur Carlotti claimed to have another 
means of predicting the model results, and 
his conclusion was that the skeg ship required 
7 per cent less shaft horsepower. Mr. Gawn 
said the notion of dividing wake into its 
potential and frictional components was 
sound, and it had been recognised for many 
years. The difficulty had been to make a 
quantitative differentiation. That proposed 
by the author was appreciable and it was also 
hypothetical ; therefore we should treat it 
with reserve until we had more information. 
The issue was fundamental; it was no less 
than a claim that the comparative propulsive 
efficiency of the skeg ship would be better 
than was given by the model experiments as 
interpreted by the ordinary law of com- 
parison. There was a parallel in the early 
days of model experiments, when many 
eminent authorities had claimed that models 
were misleading. Froude had propounded his 
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law of comparison and had disposed of 
criticism by testing models of different sizes 
and showing that the results aligned. He had 
also shown that there was reasonable agree- 
ment between model and ship results. Mr. 
Gawn recommended Monsieur Carlotti to 
arrange for the testing of models of much 
larger size, so that he could at least see the 
degree to which his proposals were met or 
satisfied on the model and full scales. 

Mr. Gawn recalled a paper of his own 
dealing with experiments in which, in order 
to seek the correction to frictional wake, the 
surfaces of the hulls of a number of models 
were roughened, and it was sought to extra- 
polate those results through the various 
degrees of model roughness to the skin 
friction of the ship. Results showed that 
there was quite a fair reduction in wake if we 
could treat it in that way ; it was also shown 
that there was a reduction for twin-screw 
ships in which the propellers were fairly 
remote from the hulls. A ncte of caution was 
needed before accepting fully the claim that 
there was no frictional wake in the skeg type 
of ship. The wake of ships of fine form was 
small, so that the scope for reduction in fine 
ships must be small. The wake of the single- 
screw ship models dealt with by Monsieur 
Carlotti was comparatively large, and it was 
prudent to interpret the results for the 
specific types to which they referred. Accord- 
ing to the ordinary law of comparison from 
the results given for a small cargo passenger 
liner, the shaft horsepower of the skeg form 
was greater than that of the normal form ; 
but, according to the author’s deductions, 
that was transformed into a bare gain. The 
result was obtained only by supplementing 
the author’s special correction by the arbi- 
trary assumption that we could leave bilge 
keels off the skeg form; there was no proof 
that we could leave them off. A further 
series of results was more definite. The 
shaft horsepower of the skeg form was 3 per 
cent less than that of the normal form, 
despite the fact that the hull resistance was 
6 per cent greater. However, the 3 per cent 
improvement was extended to 20 per cent by 
one or two steps, and Mr. Gawn doubted if 
the complicated physical considerations in- 
volved could properly be presented by a few 
cumulative increments. It was surprising 
that the author had not considered whether 
improved propellers could be fitted to some 
of the forms. 

With regard to the statement that rolling 
could be reduced by the skegs and therefore 
bilge keels could be omitted, he did not think 
that the damping effect of a profile keel at the 
stern on the middle line could compare with 
the enormous damping effect of the bilge 
keel, increased, as it was, by hull reaction and 
by the hydrodynamic reverse current at the 
bilge, which conditions, he believed, did not 
obtain at the stern. The claim that the 
directional stability would be improved was 
reasonable, but increased resistance to swing- 
ing could be expected, so that turning would 
be slower and the turning circle larger. 

Sir Amos L. Ayre recalled that during the 
war we had built between 200 and 300 small 
ships which had sterns and skegs of the type 
discussed in the paper, except that they had 
no contra-propeller arrangement. He sug- 
gested that Monsieur Carlotti might try the 
twist on the skeg in the reverse direction. 
He had never believed in the contra-pro- 
peller, but had seen more of the pro-propeller, 
a condition in which it was easier for the 
water to enter into the propeller. He also 


shared Mr. Gawn’s doubt that the appendage 
could ever take the place of the bilge keel ; 
the possibility was that the resistance to 
turning and the course-keeping would about 
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cancel each other out. Sir Amos asked for 
some curves of e.h.p. and s.h.p. to aid in 
interpretation of results. 

Mr. W. C. 8S. Wigley said that the author 
had proved to his own satisfaction, by the use 
of some assumptions which Mr. Wigley would 
not entirely grant, that in a tank experi- 
ment on a reduced scale his model must 
automatically show to unfair disadvantage, 
amounting to about 7 per cent in the case of 
the ships considered. If that were so, the 
best procedure was not to run model tests, but 
to make comparisons of ship results. He 
expressed agreement with the view that the 
appendages discussed would not render bilge 
keels unnecessary, and suggested that part 
of the gain attributed by the author to the 
skeg must be due to the larger propeller, 
and some to the contra-propeller effect, 
which was usually found to give a gain of 
some 3 or 4 per cent. 

Mr. L. J. Thomas felt that very few would 
quarrel with the author’s comments about 
the random distribution of vorticity in the 
boundary layer affecting the efficiency of the 
contra-propeller, but it seemed that a much 
more important matter was the model inter- 
action between the screw and the contra- 
propeller; he felt that that interaction 
would result in a much larger loss than would 
any effect of the boundary layer. Next he 
discussed the question of potential or potential 
plus frictional wake, which led him to con- 
tend that the reduction of wake mentioned 
in the paper had been achieved by taking the 
screw further away from the hull; he could 
not see that it was due to the shape of the 
skeg. It seemed strange that the efficiency 
of the propeller behind the hull form could 
be so much greater than the efficiency of the 
same propeller in open water, as indicated by 
the figures, and he asked if the author would 
verify the figures. 

Monsieur Carlotti, in a brief comment on 
the discussion, mentioned some new trials 
now under way, with models of different 
lengths, and said comparisons would be made 
in order to verify the scale effect. He indi- 
cated that the information gained could be 
given in an addendum to the paper. 

Also discussed on Thursday morning, 
March 30th, was :— 

FURTHER EXPERIMENTS WITH MODELS 
OF HIGH-SPEED SHIPS 
By Professor ANDERS F. LrypBLapD, Sc.D. 


SUMMARY 

The results are given of some experiments which 
have been carried out with a group of models of 
high-speed ships. The same models were used for 
the experiments described in the author’s paper of. 
1948, but they have now been tested at a beam- 
draught ratio of 2-75. The models have block 
coefficients varying from 0-535 to 0-605, and have 
been tested at speed-length ratios from 0-60 to 1-0. 

The following questions have been the main 
objects of the research :— 

(1) How does the longitudinal centre of buoyancy 
affect the resistance ? 

(2) Which total block coefficient can economically 
be used ? 

(3) How should the displacement be divided 
between the fore-body and the after-body, i.e., 
which 6, and 6, should be selected * 


The author was unable to attend the 
meeting and the paper was discussed without 
being read. 

Discussion 


Mr. R. W. L. Gawn, speaking as one asso- 
ciated with warship design, said the present 
paper was of direct interest, since the length- 
displacement proportion and prismatic coeffi- 
cient'of some of the models were suitable for 
some classes of medium-speed warship. He 
said the speed-length constant quoted was 
for many classes of ship, particularly for 
higher-speed ships, a more important para- 
meter for the assessment of resistance than 
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the block or prismatic cvefficient, and 
suggested that particulars of that impor‘ant 
constant were included in his tabuleted 
results. The optimum position of centr: of 
buoyancy as shown was alittle further for\ ard 
than with the fuller models previously d.-alt 
with, and indicated that a more forward 
position was still best for higher speeds. 

Dr. G. Hughes said the tests had been 
carried out over the same series of mo:‘els, 
numbering twenty-eight; in the ori 'nal 
paper the results were given for a draugh: of 
about 23ft., and the results now presenied 
were for a draught of just over 20ft. Dis. 
cussing the effect of change of draught, }r. 
Hughes said a comparison of figures led to 
one or two rather surprising results, particu- 
larly at the lower speeds. The bulk of ‘he 
work described related to the speeds of 
16 knots and upwards, and he dealt mainly 
with the range 12 to 16 knots. Taking the 
speed of 12 knots, and comparing results in 
the original paper with those in the present 
paper to find the effect of the change of 
draught, he said there was a differential 
change in C value as between two individual 
models of the order of 0°07 due to reduction 
of draught, whereas the total difference in ( 
value for the whole of the twenty-eight 
models was of the order of only 0-05. Making 
a similar comparison at 14 knots, he found a 
similar effect, though of rather reduced magni- 
tude. That, he suggested, had some signifi- 
cance with regard to the question whether 
there was or was not laminar flow on the 
models. He felt that the differences due to 
change of draught were much greater than we 
could really expect. The minimum C value 
obtained for the deep draught was of the 
order of 0-57. This suggested that at 12 
knots there was certainly very little wave- 
making resistance. Despite the fact that 
we had practically all frictional resistance at 
12 knots, there was a rather extraordinary 
change-over due to change of draught, and he 
asked whether it was not possible that that 
could be due to a certain amount of laminar 
flow and possibly to small differences in the 
surface condition, which could have very 
important effects at those low speeds. Pro- 
fessor Lindblad’s models were prepared with 
very highly polished paint surfaces, and it was 
possible that, if the models were kept for a 
long period and there was continual renova- 
tion of the surfaces, there might be different 
degrees of smoothness, particularly at the 
forward end. He did not think that the 
conclusions from the tests at the higher speeds 
would be affected, but would like to know 
more about the results at lower speeds, and 
said that it would be interesting to conduct 
tests with turbulence stimulation. 

Sir Amos L. Ayre commented that most of 
the models, because of the reduction in the 
block coefficient, were suitable for higher 
speeds, and hoped that Professor Lindbla| 
would give the C values extended in a supple- 
mentary table for higher speeds. 

Commenting on the statement that the 
optimum L.C.B. was located further aft on 
models with large block coefficients than on 
the series with smaller block coefficients, he 
said that that was opposed to what we had 
generally understood, and suggested the 
feature should be examined further. 

Professor L. C. Burrill said that designers 
would make very good use of the results of 
the systematic experiments and asked that, in 
view of the attention focused on laminar 
flow, aad the fact that we hed been assured 
before, on great authority, that there hac 
not been laminar flow on certain models, 
would Professor Lindblad use a trip wire on 
some of his models and tell us what happened. 

(T'o be continued) 
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A Contribution to the Theory 
of Natural Draught Cooling 


‘Towers* 
By b. WOOD, M.A., A.M.I.Mech.E.,f and P, BETTS, 


3.8c.4 


NOTATION 


Tue following list contains symbols which 
are used frequently. Symbols which are used 
once only are defined in the text as they occur : 

A, effective surface area for cooling, square feet. 

Cp, specific heat of air at constant pressure = 0-24. 

e, base of natural logarithms. 

h, height of cooling tower, feet. 

1, total heat of moist air, B.Th.U. per pound of 
dry air. 

I’, total heat of saturated air in contact with 
water, B.Th.U. per pound of dry air. 

kK, convection heat transfer coefficient, B.Th.U. 
per square foot per hour per degree Fahrenheit. 

n= W/Q, ratio of water rate to air rate. 

(, air rate, pean per hour of dry air. 

‘, air dry bulb temperature, degrees Fahrenheit. 

7’=0—t, temperature difference between water 
and air. 

U, wind velocity, feet per second. 

V, air velocity, feet per second. 

W, water rate, pounds per hour. 

nKA KA 

y Wep Qep F 

6, water temperature, degrees Fahrenheit. 

p, density of moist air, pounds of mixture per 
cubic foot. 

Suffixes. 

1, inlet (atmospheric) air or recooled water. 

2, outlet (heated) air or hot (inlet) water. 


INTRODUCTION 


Natural draught cooling towers designed by 
British firms must number about 500, and 
represent a capital investment at to-day’s 
prices in the region of £20 million. Despite their 
importance, and the large natural draught 
cooling tower having become a _ particularly 
British development, there has been no paper 
previously published in this country on the 
theory of natural draught cooling towers since 
that of Robinson (1907). The absence of 
published papers would not prove that there is 
no theory since this might exist as a trade 
secret. However, it is no disparagement to 
say that cooling tower design rests much more 
on empiricism than do many technical develop- 
ments. Other inventions have reached a high 
state of development without theory, and in 
cooling towers the large number of variables 
has hindered even a semi-empirical approach. 
The object of this paper is to show that 
elementary scientific knowledge can now be 
applied to certain aspects, not as a substitute 
for the practical designer’s rule of thumb, but 
as a supplement to it affording guiding 
principles. 

The authors’ theoretical study was in the 
first place undertaken with a view to estab- 
lishing the true form of correction curves to 
be used for correcting the measured perform- 
ance to the conditions specified in the contract. 
This is important to both purchaser and con- 
tractor, because while an unsound shape of 
the correction curves may result in a tower 
being accepted when it really fails to meet the 
guarantee, there is, conversely, a risk that a 
really quite acceptable tower may be rejected. 

The performance curves submitted by ten- 
derers are also used as the basis of economic 
studies. Such studies being tedious are not 
undertaken frequently and are therefore used 
as a guide to practice to be adopted for some 
time. Thus, it is quite possible that established 
economics may be based on false premises. 

It is also sometimes necessary to extrapolate 
the performance to conditions outside common 
experience, for example, to South Africa, where 
the elevation may be 5000ft above sea level, 
or to India, where the dry bulb may be 120 deg. 
Fah. Extrapolation from an incorrect trend 
in the range of normal observation may lead 
to large errors outside that range and, hence, to 
bad engineering. 

The known inaccuracy of estimation leads 
to a desire for a wide tolerance, whereas if the 
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factors affecting performance were more fully 
understood a smaller tolerance could be 
adopted. This would need to cover only 
variations properly regarded as due to chance, 
which could be dealt with by probability 
theory. 


STATUS OF PUBLISHED THEORY 


Robinson’s (1907) pioneer paper was, for its 
time, a remarkable work. He reduced the 
performance to a factor of merit which was a 
sound conception, though his calculation of 
the driving force by the mean temperature 
difference invalidated the result numerically. 
The first successful analysis of heat transfer in 
cooling towers was made by Merkel (1926) in 
Germany. 

The heat transfer aspect has also been treated 
from the generalised concept of matter transfer 
employed in chemical processes. The generalised 
non-dimensional treatment seems unnecessarily 
complicated and incomprehensible to engineers 
concerned with the simple relations applying 
in water cooling, and has to be interpreted to 
make it readily usable. Two papers dealing 
with the issue on these lines are by Hutchison 
and Spivey (1942) and Norman (1948). Both 
confine themselves, however, to forced draught 
and do not tackle the greater complication of 
natural draught. 

Several writers have attempted an abritrary 
assessment of performance based on a factor 
or “figure of merit” (sometimes the 
“ efficiency ’’) defined as the range of cooling 
performed by a tower divided by the maximum 
range possible—that is, from the hot water 
temperature presented to the tower to the wet 
bulb temperature. This is not the same as 
Robinson’s figure of merit and has, in fact, no 
merit at all. The shortcomings of the method 
are that a given tower with a given heat load 
and range of cooling will show a widely different 
approach{ with varying wet bulb. Hence, 
the ‘‘ factor’ is not an invariant and gives no 
useful criterion of tower performance. It 
varies also with load. 

Merkel’s Analysis of Heat Transfer by Total 
Heat Method.—Merkel approached the matter 
from heat transfer considerations, and he may 
be regarded as having paved the way for future 
investigators by showing that the difference 
of total heat per pound between air in contact 
with the water and free air is a measure of the 
driving force causing heat transfer. 

He derived the equation 


wen, do 
Wep |, P—I 
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Harmonic mean total heat difference 


He then showed how, by an approximation, 
the integration could be carried out by sub- 
stituting the reciprocal of the arithmetic 
mean for the harmonic mean ; because this is 
fundamentally unsound it can lead to serious 
error. However, the method of integration 
(referred to as Merkel’s method), when used with 
discretion, is valuable and is the only one which 
can give a quick answer without trial and error. 
Merkel’s theory has been corrected by Lichten- 
stein (1943) and is now referred to as the “ total 
heat method.” In the corrected form it still 
ignores variation of air quantity with draught 
and makes no attempt to calculate the draught 
created thermally. It is accordingly adequate 
only for the mechanical draught tower. 

Although “ analysis ” is referred to above it 
will be clear that ‘‘ synthesis’’ is the main 
object—that is, when test data have been 
analysed into basic essentials the performance 
of a similar tower can be predicted by reversing 
the process. It may be remarked that the 
reverse process is not necessarily simple as it 
cannot be carried out direct, but only by 
iteration. 


(8,—9;) 


Turory oF NaturAL DrauGut TOWERS 


The natural draught tower, in which the 
air quantity is itself determined by the thermal 
conditions, involves a great deal more com- 
plication ; so far practically nothing has been 
published on this subject apart from descriptive 
matter chiefly concerned with the structure. 





{ The approach is the difference between recooled 
and wet bulb temperatures. 
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It is, however, possible to synthesise the per- 
formance by means of three concepts, namely, 
the heat balance between air and water, the 
heat transfer rate as determined by the avail- 
able surface and the difference of total heat, 
and the draught as determined by the height 
of the tower together with the density of the 
air leaving the fill as compared with that of 
the outside air. These considerations together 
determine the temperature level at which the 
tower will work. Contraflow is assumed though 
cross flow is unavoidable in some measure. 
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Fic. 1—Temperature-Total Heat Diagram Illustrating 


Heat Transfer in Cooling Towers 


The synthesis can be worked out either mathe- 
matically or graphically. Mathematically the 
problem is to find a solution of three simul- 
taneous equations as follows :— 


Heat balance : 


Cen EjaWnO). 0 2 es 
Heat transfer : 
Ka __(* do es 
0-24W 9 ee . . . . . -) 
1 
Draught : 
ib ‘ , ‘ 
Mey—p2)=a5 +bW=cQ*?+bW - (3) 


More complicated forms of resistance charac- 
teristic can be dealt with if desired. 

In these equations the cooling range, (6,— 9), 
and the water quantity, W, are fixed by the 


Total Heat, [ 














Temperature, t 


Fic. 2—Temperature-Total Heat Diagram Illustrating 
Change of Condition of Air 


heat load; a, b, c and KA are given by the 
particular design of the fill; h is the tower 
height, and p, and J, are fixed by the atmo- 
spheric conditions. Hence, the only three 
variables are J,, p, and Q, for the finding of 
which three equations are sufficient. A solution 
can, however, be found only by trial and error, 
and the issue is further complicated by K 
varying with air velocity and therefore with air 
quantity Q. 

A simplification is possible if it is assumed 
that the air leaving the fill is saturated. This is 
generally a fair approximation for atmospheric 
conditions in this country. It is not, however, 
valid in dry atmospheres. If this assumption 
is made, p, is a function of J, and from equations 











456 


(1) and (3) it is possible to find Q@. Then, only 
the solution of equation (2) is required in order 
to obtain the recooled temperature. 

With a fixed Q this problem is the same as in 
mechanical draught towers, and can be dealt 
with approximately by Merkel’s method, or, 
more accurately, by arithmetic methods, after 
the assumption of a trial recooled temperature 
to be adjusted by successive approximation. 
The problem can be presented visually on a 
total heat-temperature diagram as shown in 
Fig. 1. The method is well known in chemical 
engineering and is described by Carey and 
Williamson (1950), but is quoted here for com- 
pieteness. Point A represents the state of the 


entering air, point B that of the leaving air- 
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Fic. 3— Method of Determining Operating Point 


On the above assumption B will lie on the 
saturation line. P and Q are the states of air in 
contact with entering and leaving water 
respectively for the assumed hot water and 
recooled water temperatures. A’ and B’ repre- 
sent the horizontal projections of A and B 
on the verticals through Q@ and P. The straight 
line A’B’, “‘ the air line,” represents the chang- 
ing total heat of the air in its passage through 
the tower. Its slope n is the ratio W/Q. If 
the resistance to heat transfer within the liquid 
is ignored the vertical distance between the 
saturation line and the air line represents the 
difference of total heat available for heat 
transfer at any point on the assumption of 
contrafiow. Its mean reciprocal is the right- 
hand side of equation (2) and can be evaluated 
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Fic. 4—Relation between Approach and Wet Bulb 
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emperature 


either graphically or numerically by methods 
described fully elsewhere. If the value obtained 
does not fit equation (2) then the value assumed 
for the recooled temperature is incorrect and 
another value must be tried until a solution is 
found. 

In a case where the state at B is not to be 
assumed saturated the complication is much 
greater, but a solution is possible by succes- 
sive approximation, preferably assisted by 
graphical method. The curve AB is really 
determined by heat balance and heat transfer : 
as the air at A starts to receive heat from water 
almost at the recooled temperature heat inter- 
change must take place along the line QA. 
Successive points on the “ pursuit” curve AB 
can thus be plotted on a diagram by taking 
small steps as shown in Fig. 2. The problem 


ean also be tackled entirely mathematically 
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or arithmetically, and a method of complete 
mathematical solution devised by one of the 
authors has been given elsewhere. 

The final air temperature is given by 


0, 
T,=¢ +({, eyd@ +- ",) 
9, 


y= ve and 7 is (@—?). 
The final total heat J, is obtained from the heat 
balance (for any assumed value of Q) and 
together with 7’, completely defines the outlet 
air state and hence the draught available. 

The finding of a solution to fit simultaneously 
the draught equation and also the heat transfer 
equation still involves a double interpolation, 
but this can be guided by a graphical treatment, 
as shown in Fig. 3. In this figure the curves of 
thermal draught are each drawn for some 
assumed recooled temperature. They are 
equivalent to fan characteristics, it being clear 
that if a high air rate is assumed then the outlet 
temperature will be low and the thermal 
draught poor. Conversely, a low assumed air 
rate will lead to a high temperature and a 
stronger draught. As in the case of a fan, the 
working point is at the intersection of the 
draught characteristic and the resistance line 
of the circuit. 

In assuming a number of air rates (three are 
shown in Fig. 3) for each recooled temperature 
the necessity of complying with the heat transfer 
equation is ignored. Only one air rate at each 
recooled temperature will comply with this 
equation, and this value can be found only by 
trial. The solution sought is thus at the inter- 
section of the known resistance line (right-hand 
side of equation (3)) and a curve of constant 
KA/Wep complying with equation (2). The 
whole computation has been done in compliance 
with equation (1). Hence, the recooled tem- 
perature fitting equations (1), (2) and (3) can be 
read off. 

The process is not as laborious as might 
appear since with experience and with the 
visual aid of the diagram an approximate 
solution is readily arrived at. 


where 


APPLICATION OF THEORY 


As an example of the application of guiding 
principles the analysis of the performance 
curves submitted by three tenderers on a 
certain job may be taken. The general form 
that the curves should take can be established 
by pure logic without calculation, and by this 
test several of them are found to be anomalous. 

In each case the data were contained in the 
usual single diagram showing the variation of 
recooled temperature in terms of the four 
independent variables, dry bulb temperature, 
relative humidity, thermal load, and water 
quantity. Other independent variables possibly 
having some influence on the performance, such 
as the wind velocity and direction, are ignored. 
While this form of diagram presents all the 
information on one sheet it does not present to 
the eye any of the simpler characteristics, and 
for this purpose the data must be replotted to 
isolate the effect of each of the independent 
variables. 

Fig. 4 shows one of the most important 
characteristics of a tower, namely, the relation 
between the approach and the wet bulb for a 
fixed thermal load and water rate (that is, a 
constant cooling range) for constant relative 
humidity (in this case 70 per cent). The three 
curves plotted refer to towers of three designs. 
The trend of all three curves is in the right 
direction as it is known from consideration 
of the increasing total heat of saturated air, 
with increase of temperature, that the approach 
must improve at higher temperatures, falling 
asymptotically towards zero. Curve C, which 
is convex upward, and curve B, which is a 
straight line, are evidently in error, and these 
errors would be serious if the trends were 
extrapolated. 

Another simple check on the data is the 
behaviour of the tower for a given wet bulb, 
load and circulation with varying dry bulb 
as shown in Fig. 5. It is fundamental that the 
dry bulb has substantially no effect on heat 
transfer, but only on draught. The draught 
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must be worse with a higher dry bulb, ot! 
things being equal, because it is created, at 
least for the major part, by the difference jn 
density between the air inside and outside ‘he 
tower. Hence the approach should also be 
worse. Fig. 5 shows the three designs A, B »..d 
C analysed in this way for two wet bulb toin- 
peratures, namely, 52 deg. and 62 deg. F'sh, 
Designs A and B both show a practicaily 
horizontal trend with increasing elevation of 
dry bulb, while C shows a falling trend. Al! of 
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these are illogical, the approximately correc‘ 
trend being shown chain dotted. 

Fig. 6 illustrates the relation between 
approach and thermal load (or range of cooling) 
with constant atmospheric conditions and wate: 
rate. In this case the logical characteristic 
must go through zero and must show a tendency 
to flatten with increasing approach as shown 
dotted. By this test, curves B and C are seen 
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Fic. 6—Variation of Approach with Cooling Range at 
Constant Water Rate 


to have an irrational trend, while curve A 
can be regarded as sound. 

A further example of the use of logic is to 
account for the behaviour of a tower with a 
fixed heat load when the water rate is reduced. 
This issue can most easily be discussed by 
assuming first that the resistance does not 
change with water rate. In that case there is 
no reason why the air rate should change; if 
the air rate increased then the exit temperature 
would be reduced, which would lead to a lesser 
draught, whereas a high draught would be 
called for to produce more air. Hence, the air 
rate and the air exit ture must remain 
unchanged. With a splash bar fill the resistance 
is slightly reduced by reducing the water rate. 
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Hence, it is to be expected that the air rate will 
increase and the air exit temperature will go 
down, and this was found to occur. 


DravuGHt ATTRIBUTABLE TO THE WIND 


Tio wind can have an appreciable effect on 
draught in cooling towers. This may arise in 
two ways. First, low towers may be in the 
lee of @ tall building so that wind coming over 
the building eddies down towards the top of 
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a tower from points somewhat in advance of 
the perpendicular to the wind. 

There will be a similar pressure distribution 
round the tower inlet at the base of the shell, 
but this may be sheltered, and, in any case, 
the wind velocity is less at ground level, so 
that the effect at the top will predominate. 
A relation between wind strength and height 
is given by Bailey (1933) and shows that at 
300ft the wind velocity is 1-4 times that at 
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Dryden and Hill (1930) data on 12-6in diameter cylinder ; air speed 80ft per second (Reynolds number 520,000). 
Unit of pressure is one velocity head (}pV*). 


Fic. 7—Polar Distribution of Wind Pressure on a Closed Cylinder 


the tower. Modern towers, generally 200ft to 
300ft high, are unlikely to be affected by build- 
ings, but they may be influenced by hills. 

A second effect which is not so obvious 
arises from the horizontal wind over the top 
of the tower. It is related to the distribution 
of wind pressure round a cylinder with its axis 
at right angles to the wind, investigated by 
Dryden and Hill (1930). Their experiments 
on @ 12-6in diameter model in wind velocities 
of 80ft per second and on an actual chimney 
some 17ft diameter in normal winds showed the 
type of pressure distribution indicated in 
Fig. 7. The positive pressure is confined to an 
angle of roughly <.30 deg. on the windward 
side with a maximum positive pressure of about 
one velocity head. The maximum negative 
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Wind velocity 40ft per second (from Pannel and Jones 
(1918)). 


FiG. 8—Pressure in Pitot Tube for Various Angles 
between Tube Axis and Wind Direction 


pressure occurs roughly at points perpendicular 
to the wind or a little in advance, and is about 
2-2 velocity heads. The pressure distributions 
are given for a Reynolds number of 520,000, 
and are considered to be valid for values above 
the critical figure of about 450,000 at which the 
wake in the rear of a cylinder closes up. The 
Reynolds number for a cooling tower 100ft 
diameter will be above this critical value if the 
wind speed is above about 0-7ft per second. 
The low-pressure regions on the flanks 
apparently induce a flow out over the cornice, 
thus assisting the thermal draught. Such flow 
ean be seen to occur if the vapour plume or the 
amoke from a large chimney is watched on a 
windy day, when two distinct eddy trails will 
he seen being thrown off from the two sides of 





30ft. The velocity head is thus nearly twice 
as high. 

Pannel and Jones (1918) show that the suction 
in a circular tube is @ maximum when the wind 
blows perpendicular to the tube and falls off 
with yaw in either direction (see Fig. 8). The 
draught measured by Pannel and Jones with 
small tubes 0-0lin and 0-02in inside diameter 
was of the order of one velocity head. Wind 
tunnel experiments carried out by Swinbanks 
(unpublished) on a l6in diameter cylinder 
showed @ mean suction over the top of about a 
velocity head, and indicate that there is no 
great scale effect. 

Draught has also been measured by the 
authors in empty tower shells—that is, without 
fill—during construction. A tower 270ft high 
showed a steady air flow equal to about half 
the normal rated amount in a wind of 9ft per 
second. The mean vertical velocity was about 
23 per cent of the estimated horizontal wind 
velocity at the top. The absence of fill and drops 
would give a very low resistance to flow. When 
the fill was completed the vertical velocity 
fell to 13 per cent of wind velocity. 

The draught loss across the fill has also been 
measured by a manometer in a tower on load 
and compared with the thermal draught 
calculated from air temperatures measured 
above the fill. An average contribution of 
0-02in water gauge attributable to wind was 
obtained, but there were large random differ- 
ences between tests, probably caused by 
variation of reference pressure. Draughts of 
the same order of magnitude were observed 
when the towers were off load. The towers in 
question were only 140ft and 175ft high and 
liable to be affected by the proximity of build- 
ings. It is possible that tests on high towers 
would show more consistent results, but, pend- 
ing further evidence, the contribution of wind 
cannot be taken into account quantitatively 
in estimating performance. 

However, the considerable discrepancies 
which occur between tests on different days 
may reasonably be attributed to wind variation. 
For this reason, tower performance cannot be 
judged with any confidence on a single test. 
Random variations should be dealt with 
statistically—that is, a tower should be expected 
to comply with the guarantee in 50 per cent 
of the tests taken at random. 

It is also of interest that the net overturning 
force on a tower with the distribution of 


pressure shown in Fig. 7 is lower than that 
computed by accepted formule, while the 
local forces on the shell may be higher. 
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A Portable Oil Burner 


WE reproduce on this page two photographs 
of a compact low-pressure, portable oil 
burner which is now being made by Oil Equip- 
ment and Engineering .Company, Ltd., of 
Station Avenue, Kew Gardens, Surrey, for a 
wide range of industrial application. This unit 
has been developed to provide an efficient burner 
which is not only readily portable, but also 
incorporates means of universal adjustment for 
the burner itself, so that it can be manceuvred 
and set to project its flame in any required 
direction in almost inaccessible places. On the 
standard unit we illustrate the burner is carried 
on an arm 6ft long, but longer arms can be 
fitted without other modification to adapt the 





PORTABLE OIL BURNER 


unit to users’ requirements. The plant is 
designed to burn from 1 gallon to 5 gallons of 
fuel oil per hour to give from 160,000 B.Th.U. 
to 750,000 B.Th.U. per hour. 

The fabricated cabinet base of the unit is 
mounted on four ball-bearing castors and is 
divided into two main compartments—one 
containing the 20-gallon fuel oil reservoir and 
the other a small compressor and a power unit. 
This power unit can be a small petrol engine, 
as shown in our second illustration, or a } h.p. 
electric motor. The power unit is mounted on 
a common bed-plate with a small rotary air 
compressor, which it drives through a shaft 
and universal coupling. The compressor sup- 
plies air at 3lb to 41b per square inch to a 
chamber at the base of a pillar assembly, the 
head of which carries the tubular arm used for 
supporting and conveying the air supply to the 





POWER UNIT OF BURNER 


burner. The pillar head provides a universal 
mounting for the burner arm, which can be 
swivelled through a full 360 deg. and set at any 
required angle in respect to the cabinet. At 
the end of the arm the burner is carried on two 
swivelling joints so that it can be set and locked 
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to project its flame in any required direction. 

A connection between the base chamber of 
the pillar assembly and the top of the fuel oil 
reservoir maintains a constant pressure of air 
on the oil whilst the unit is in operation. This 
air pressure forces the fuel oil through a filter 
at the top of the tank, and on through a flexible 
metallic hose leading to the body of the burner. 
The hose is connected to the top of the filter 
body by a rotating head, which allows the feed 
line to be swung through a complete circle 
without twisting or kinking the hose. A dip- 
stick attached to a float in the tank projects up 
through the filter head and rises to show the 
level of the fuel oil when a cap screw is removed. 

The burner is of the makers’ standard design 
and it can quickly and easily be dismantled 
for cleaning or nozzle replacement when neces- 
sary. The air supply to the burner and its 
nozzle setting are adjusted through a knurled 
sleeve and an indented disc wheel at the rear 
of the assembly. Each of the setting mediums 
is suitably graduated, and although easy to 
turn they are firmly held by spring loading and 
ball catches to prevent unwanted movement 
whilst the burner is in operation. 

All the working parts of the unit are screwed 
assemblies, which can rapidly and easily be 
taken apart on site for inspection or renewal 
without the use of special tools, and the com- 
ponents are made to close manufacturing 
tolerances to permit interchangeability. 

We are informed by the makers that the new 
burners have been found particularly useful for 
firmg bakery ovens, foundry ladle drying, 
cupola lighting, roll mill heating, &c. 
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Rehabilitation of Hellenic State Railways 


The Hellenic State Railways suffered 
extremely heavy damage in 1944. The State- 
owned railway network has an overall length of 
820 miles. It includes the following limes: 
Piraeus-Platy (330 miles), Saloniki-Platy- 
Florina (155 miles), Saloniki-[domeni (48 miles), 
Saloniki-Alexandropolis (300 miles). Practically 
all bridges were destroyed, about 615 bridges 
and eleven tunnels being out of service. Two- 
hundred engines, 400 passenger carriages and 
4000 goods wagons were lost and the overall 
amount of damage sustained by the railways is 
estimated at some 5200 million drachmas (pre- 
war rate). 

Reconstruction started soon after the libera- 
tion. By the end of 1949 the following lines were 
opened to traffic: Saloniki - Alexandropolis, 
Saloniki - Idomeni (Yugoslav border), Saloniki- 
Verrya-Naoussa-Skydra-Agra-Florina (Saloniki- 
Florma line), Piraeus-Chalkis-Stylis-Larissa- 
Saloniki. The section Skydra-Agra, including 
four long-span viaducts and five tunnels, will 
be completed in 1951. Six hundred and fifty- 
four spans have been rebuilt, of which forty-two 
have a span length exceeding 100ft. In addi- 
tion, three tunnels, fourteen water towers, 
forty-seven station buildings, fourteen ware- 
houses, thirteen shops and engine sheds, 
and many other buildings, have been completed. 


Power Transmission in Sweden 


The Swedish island of Gothland, which 
lies in the Baltic approximately 60 miles 
from the mainland, has no water power resources 
of its own. In order to meet the ever-increasing 
demand, the Swedish Power Board are planning 
to lay a submarine cable for the transmission 
of a high voltage d.c. supply from the main- 
land. It is intended to construct the d.c. 
transmission in three stages, namely, for 10,000 
kW, then 20,000kW, and finally 40,000kW. 

As Gothland’s power requirements will have 
reached approximately 16,000kW and 75 


million kWh by 1955, the construction of 
Stages I and II will probably be combined. 
The cable is constructed as a single-core cable 
with a total copper area of 120 square milli- 
metres. 

The sea forms the return current path via 
suitable electrodes, which must be made of 
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corrosion-resistant material. Magnetite has 
proved to be suitable for this purpose. The 
cost of the construction is estimated at about 
9} million Swedish crowns (£660,000). 


Railway Electrification in Italy 


Italian State Railways (F.S.) have in 
operation a plan for the conversion to electric 
traction of several lines, including three main 
lines : Rome-Caserta, Turin-Milan-Venice, 
Venice-Udine. It is hoped that by the end of 
1950 the following lines will be electrified : 
Turin-Milan (96 miles); Milan-Vicence-Mestre- 
Venice (168 miles) ; Vincence-Trevise (38 
miles); Mestre-Trevise (13 miles); Trevise- 
Udine (67 miles); Rome-Caserta (135 miles) ; 
Ancona-Pescara-Bari (280 miles); Pescara- 
Sulmona (42 miles) ; Bari-Brindisi. The overall 
length of these lines, situated in Continental 
Italy, amounts to some 950 miles. In addition, 
the lines Messina-Palermo and Messina-Syra- 
cusa, in Sicily, will also be electrified. 

Italian private railway companies are also 
electrifying their network. The Company 
Ferrovie Nord-Milano operates about 160 miles 
of lines, through industrial areas around Milan 
of which about 30 per cent are already con- 
verted to electric traction. It is intended to 
electrify by the end of 1952 some 80 miles 
of lines. The whole cost of this electrification 
will amount to 1500 million lire. 


Public Works in Belgium 


At the annual dinner of the Belgian 
Association of Contractors, Monsieur Buisseret, 
Minister of Public Works, gave interesting 
details of the programme of public works for 
1950. The total expenditure is estimated at 
8000 million francs (£57} million), of which 
1380 million will be spent for roads, 2114 
million for waterways and 1690 million francs 
for buildings. Amongst the most important 
works which will be carried out in 1950, the 
following are worth mentioning: the second 
lock at Kruisschans (Antwerp) (800 million) ; 
construction of a new terminal for ferry boats 
at Zeebrugge (33 million) ; improvement works 
at the canal Roulers-The Lys (20 million) ; 
regulation of the Sambre River at Namur 
(16 million); construction of a section of the 
new canal Charleroi-Brussels at the Luttre 
Bridge (21 million); improvement works at 
the waterway Deschel-Quadmechelen (15 mil- 
lion); regulation of the river Meuse down- 
stream of the Val St. Lambert Bridge (12 mil- 
lion); construction of a bridge at Hautrage, 
Nimy-Blaton-Peronnes Canal (12 million) ; 
construction of a railway bridge on the Circle 
Canal at Ghent (80 million). 


An Underground Railway in Zurich 


In order to relieve the traffic conges- 
tion in Zurich, which has 32,000 tramcars 
for a population of 383,000, a 68-mile 
underground railway is contemplated. The 
new railway will originate at the Enge Station. 
There will be two circle lines. The first section 
to be constructed will link the Enge Railway 
Station (crossed by the Paris-Zurich-Vienna 
Express), with the international airport of 
Kloten. 

The Zurich underground railway will not be 
similar to foreign ‘“‘ tubes,” as it will have nor- 
mal rails, at a depth of 82ft below ground, 
The tunnel will consist of two concrete “ one- 
way ”’ galleries, 13ft wide each. The carriages, 
of cylindrical section, will be 10ft wide and will 
carry 210 passengers. Trains 131ft long will 
consist of two carriages, of which one 
will be motorised. The balancing speed of the 
trains will be 31 m.p.h. Platforms will have the 
same length as the trains. 

It is hoped that works will progress at a 
rate of 50-65ft per day. The Enge Station- 
Kloten line, will cost some 15 million Swiss 
francs, while the cost of the whole scheme will 
amount to 1000 million Swiss francs (£78 
million). A company will be formed and the 
city and the canton of Zurich will subscribe 
30 per cent of shares. 
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French Engineering News 
(From our French Correspondent) 


French industrial circles are indignant ai out 
the demand by the German delegation dis. 
cussing the Franco-German trade agreemsnt, 
that the import of certain steel products to 
Germany be postponed until new customs di:ties 
have been fixed. The Germans claim that the 
import of French steel products prejucices 
the sale of Ruhr products in Southern Germany, 
because of advantages to French and ‘jaar 
exporters who benefit from subsidies from the 
compensation fund of the Cartel des Acicvries 
Frangaises. Ruhr industrialists claim thi: is 
a discriminating practice which should be inet 
by the creation of a German Compensation 
Fund, revision of transport rates and iow 
customs duties. According to French auth ri- 
ties, however, German needs could be met by ‘ier 
traditional suppliers, who have not been 
approached. Before 1933, for examule, 
Germany bought between 500,000 and 900,000 
tons of steel from France and the Saar, coins 
pared with only 34,000 tons in 1948 and 
64,000 tons in 1949. 

* * * 

The French Superior Transport Council 
will shortly submit to the National Assembly 
plans for a projected motorway between Paris 
and Lille. The total length of this motorway 
will be 213km, which is appreciably shorter 
than the present journey. However, the real 
interest lies in the improved traffic facilities 
provided by a modern motorway. The pro- 
ject comprises three sections: one near Paris, 
one near Lille and the motorway proper. 
The first part, Saint Denis-Le Bourget, will be 
about 5km long and 37m 50cm wide ; it will 
have two 11m 50cm carriageways, each divided 
into three traffic lanes and separated from each 
other by a central strip of verdure 4m 50cm 
wide. 

* * + 

The Italian commercial attaché in Paris 
has denied difficulties in the negotiations taking 
place between French and Italian steel pro- 
ducers, which were supposed to have arisen 
as a result of Italy demanding large deliveries 
of raw materials and steel without adequate 
payment guarantees. The difficulties were 
said to arise from divergencies of opinion 
between the industrialists of both countries 
and their governments, regarding the quantity 
of raw materials which were to be supplied to 
the Italian steel industry and the quantity 
of semi-finished products Italy was to supply 
in return. 

* * * 

Work on the first compensation barrage is 
being carried out on the River Rhone, 10km 
downstream from Genissiat. When it was 
decided to develop hydro-electric power from 
the Rhone it was realised that variations in 
flow and level of the river resulting from the 
functioning of the Genissiat plant would have 
to be evened out by plants further down- 
stream. Installation of machinery at the 
first of these plants at Seyssel started in Sep- 
tember, 1949, where three vertical axis 20,000 
h.p. sets are being installed. The turbines 
have been constructed to function under heads 
of between 3-50m and 9-50m. Operation 
of the«Seyssel plant will give partial control 
of river flow and will produce at first about 
176 million kWh annually; production will 
ultimately reach 193 million kWh. 

* * * 


From April, the Sté. de Contreplaques et 
Emballages du Maroc, whose factory is about 
12km south of Casablanca, will produce 
veneers, panels and timber crates for packing 
fruit and vegetables. Half the monthly pro- 
duction, totalling 300 cubic metres of ply- 
wood board, will be reserved for local needs, 
while the other half will be exported to Europe. 
Production will ultimately be quadrupled. 
The factory has been built under the Moroccan 
forestry scheme; _ reafforestation is taking 
place at a rate of between 1500 to 2000 hectares 
annually. The company’s equipment is entirely 
financed by the Marshall Plan, and it is to re- 
ceive American machinery worth 174,000 dollars. 
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The Distribution of Industry 


The Distribution of Industry Bill, the 
objects of which were summarised in these 
notes on March 31st, was given its second read- 
ing in the House of Commons on Tuesday of 
last week. 

Moving the second reading, the President of 
the Board of Trade, Mr. Harold Wilson, told 
the House that since 1945 about 1359 fac- 
tories, representing a building cost of 
£92,000,000, had been licensed in the develop- 
ment areas. Of that number 986 had been 
completed and 279 were under construction, 
including some of the larger iron and steel 
and chemical schemes, which, when they were 
completed, would do a great deal to increase 
employment in the development areas. A 


further ninety-four factories, he added, had ° 


been approved and were ready to be started. 

Later in his speech Mr. Wilson said that the 
need for the new Bill arose from the fact that 
industrial development was not merely a ques- 
tion of diverting factories from where they 
would otherwise want to go into the develop- 
ment areas. Attention had to be paid to the 
question of industrial efficiency. There were 
many factories which could and must be built 
in particular areas, perhaps to be near their 
source of raw material supply, perhaps to be 
near a parent factory, and for many other 
reasons. Such factories, the President stated, 
could not be diverted or told to go to develop- 
ment areas. Furthermore, a high proportion 
of new factory building was dictated by the 
export and import saving tests. That meant 
that a considerable number of new factories 
were extensions of old ones and must be erected 
where the existing ones were, very often in the 
Midlands, the South, or in Lancashire, and in 
many other places outside the development 
areas. 

Mr. Wilson went on to speak of a desire on 
the part of certain industrialists, particularly 
when considering factory extension programmes, 
to move not only the new buildings but part 
of their existing works to development areas. 
The cost of uprooting part of their existing 
works, however, and perhaps the establishing 
of a new foundry or whatever it might be in 
a development area, made the project com- 
pletely prohibitive to the individual manu- 
facturer. In those cases it was necessary to 
provide finance to cover the abnormal and 
exceptional costs of removal to and resettlement 
in a development area. That, the President 
explained, was the main purpose of the Bill. 


Joint Consultation in Industry 


On Wednesday of last week there was 

a lengthy debate in the House of Commons 
on the subject of joint consultation in industry. 
It was initiated on a question proposed by Mr. 
Fernyhough, which urged the Government “‘ to 
continue its efforts through the national orga- 
nisations of employers and workers to encourage 
the practice of joint consultation on matters 
of common interest to management and work- 
people in the factory and workshop and the 
development of joint consultative machinery.” 
In recent years so much has been said on 
the matter of joint consultation that it was 
obviously difficult for those who took part in 
the debate to avoid repetition of views which 
have already been expressed. One speaker, 
however, Mr. Malcolm McCorquodale, empha- 
sised that the basic objective of all good manage- 
ment and all good managers was the estab- 
lishment of good relations in the shop. Mr. 
McCorquodale said that no man—however 
technically skilled he might be, however many 
diplomas he might have received, and however 
many courses of instruction he might have 
undergone—would make a good manager at 
any level in industry unless he was able to 
get on with and get the best out of the men 
and women under his control. Mr. McCorquo- 
dale added that a lot of “ cranky talk” took 
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place about management and labour and a 
lot of people spun out great theories about it ! 
Joint consultative committees, he urged, must 
not usurp the function of executive manage- 
ment. They could be of the greatest assis- 
tance to managements in making suggestions 
as to the working of the factories, suggestions 
as to improving the efficiency of factories, and 
suggestions concerning the happiness and con- 
tentment of the workers. Joint committees 
could thus be of the greatest assistance to 
managements. The responsibility, however, 
for running a factory was that of the manage- 
ment itself. 

Winding up the debate, the Minister of 
Labour, Mr. George Isaacs, observed that 
when most people talked about joint consul- 
tation in industry the implication invariably 
was that joint consultation was something 
between top management and the rank and 
file operatives instead of being a recognised 
managerial technique permeating throughout 
the organisation and embracing all levels of 
personnel. In his opinion, the Minister said, 
the test of a genuine belief in joint consultation 
was the degree of its universality in an organi- 
sation, and not just the existence of a joint 
committee with the manual workers only. 
A joint works committee should include repre- 
sentatives of all employed in the firm and not 
merely certain sections of them. 


Non-Ferrous Metals 


The Ministry of Supply has stated 

that, as from April 4th, the price of zinc has 
been increased by £2 a ton delivered. The 
ruling price of good ordinary brand zinc is, 
therefore, £91 10s. a ton, the prices of other 
grades having been increased accordingly. 
Zine oxides have also been increased in price 
by £1 15s. a ton and are now as follows: red 
seal, £87 10s; green seal, £89, and white seal, 
£90. 
The Ministry has also announced that, 
from April 4th, the additional charges made 
on orders placed with the Director of Non- 
Ferrous Metals for forward delivery of copper, 
lead and zine have been reduced and are now 
per ton, second and third calendar months 
after month of order, copper, £1 10s.; lead, £1; 
and zinc, £1; fourth, fifth and six calendar 
months, copper, £3; lead, £2; and zine, £2. 
It is added that sales of these metals for deli- 
very in any one calendar month will be limited, 
as formerly, to a quantity which does not exceed, 
or substantially exceed, the customer’s normal 
monthly consumption. 


Industry and the Government 


A meeting of South Wales members 
of the Federation of British Industries was held 
at Cardiff on Wednesday of last week and was 
addressed by Sir Robert Sinclair, president of 
the Federation. In the course of his address, 
Sir Robert commented on the difficulties of 
the post-war years and expressed the view 
that, during those years, some measure of 
continued controls and restrictions was prob- 
ably inevitable. It was true, he said, that a 
number of material controls had been removed 
and that supplies generally were freer, but 
there were still a great many restrictions, a 
great deal of form-filling and licensing which 
took time, absorbed labour and _ increased 
costs. There was also a tendency towards too 
detailed planning, with more than a suspicion 
ofregimentation. Industry, Sir Robert thought, 
might well pause to consider whether, under 
present circumstances, it was not occasionally 
itself contributing to a perpetuation of some 
controls. 

An illustration of what might be called the 
‘* self-help ”’ feeling had been provided recently, 
Sir Robert said, by the British Iron and Steel 
Federation. That organisation, being con- 


cerned about difficulties of matching supplies 
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to requirements of various types of steel pro- 
ducts and about the dangers of a too-detailed 
licensing system, had approached the Federa- 
tion of British Industries to see if the main 
steel-using trades could be persuaded to do a 
bit of co-ordinating work in their own interests. 
The response, Sir Robert stated, had been 
favourable. Representatives of the steel- 
using industries had been appointed who under- 
took to satisfy themselves that not only were 
the shortages genuine, but also that the 
shortages which were emphasised were the real 
limiting factors. The British Iron and Steel 
Federation had appointed a man to deal 
specially with those cases and the scheme 
which having achieved its purpose was now 
being wound up—had been a great success. 

Sir Robert went on to say that it would not 
be altogether surprising if industry had become, 
after the experience of the last ten years, 
rather prone to run to Government depart- 
ments to help them over some of their supply 
difficulties. When that happened, Sir Robert 
asserted, the Departments were encouraged 
to maintain large staffs to deal with the prob- 
lems and, in the nature of things, such staffs 
could not be expert in them. Moreover, a 
fresh layer of statistics was required so that 
planning or contro] of new works in the supply- 
ing industries should be properly co-ordinated. 
It was not impossible, he thought, in quite a 
number of cases, that with the exercise of 
imagination and a determination to help them- 
selves, firms might solve their problems by 
inter-firm or inter-association action and with- 
out Government intervention. We attached 
great importance to our independence, Sir 
Robert remarked, but it was necessary te do 
more than merely guard that independence— 
opportunities to use it must be sought. His 
hope was that there might be some respite 
from Governmental interference and _ that 
industry would be given a better chance to 
get on with its job. 


Dust in Iron Foundries 


A question addressed last week to the 
Minister of Labour asked about the present 
arrangements for research on the subject of 
dust in iron foundries. It also sought informa- 
tion about the findings of such research to date, 
and to what extent the findings had been put 
into practice in the foundries. 

In a written reply the Minister said that 
arrangements for seeking further knowledge 
as to the various problems connected with 
dust in iron foundries fell broadly into two 
groups. They were research in _ research 
institutions, especially into such questions as 
the possibility of using less dangerous materials 
for various processes, and, secondly, experi- 
mental work in the foundries themselves in 
trying out methods of suppressing dust, and 
other changes in working practice. In addi- 
tion, the Factory Department of the Ministry 
of Labour had carried out a special inquiry 
into the incidence of silicosis among various 
classes of foundry workers, the results of which 
were about to be published, and it was also 
making further tests of atmosphere in foundries. 

The reply went on to state that the findings 
of research had so far indicated that certain 
dusts should be regarded as dangerous to health 
and that others might be generated in such 
substantial quantities that they should, so 
far as possible, be suppressed. or removed 
near the ‘points of origin. In view of that, 
various measures had been taken to reduce 
dust in foundries, and further experimental 
work as to improving methods of so doing was 
being tried in some foundries. In the mean- 
time, special attention had been paid to pre- 
cautions in connection with blasting processes, 
which had recently been made the subject of 
more stringent regulations. Furthermore, regu- 
lations had been proposed to impose restric- 
tions on the use of dangerous parting powders. 
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Notes and Memoranda 


Rail and Road 


SHEeEt STEEL aND THE Motor INpustry.—The 
Minister of Supply, Mr. Strauss, was asked in 
Parliament last week whether he was satisfied that 
the supply of sheet steel was adequate for the 
current requirements of the motor-car industry. 
In a written reply, the Minister acknowledged that 
the output of sheet steel was not yet sufficient to 
meet all requirements. He expressed himself 
satisfied, however, that the motor-car industry was 
receiving a proper share of the supplies available. 

RECONSTRUCTION OF Rattway Bripce.—During 
the floods of August 12-13, 1948, the bridge near 
Chirnside, Berwickshire, c i the railway 
across the River Whiteadder to Chirnside Bridge 
Paper Mills, collapsed. The bridge, which carried a 
single-track line, consisted of six 34ft deck girder 
spans with masonry piers and abutments. Four 
spans and two piers were swept away and destroyed 
during the flood, and damage was sustained to the 
tops of two other piers and the south abutment. 

permanent way over that length was also 
destroyed, including connections at the 
south end of the bridge. The work of restoration 
has recently been completed, the line being opened 
to traffic on February 4, 1950. 


Air and Water 


InrernaTionaL Loap Live Convention.—The 
Ministry of Transport has been notified that the 
Governments of the Philippine Republic and of 
Ecuador have acceded to the International Load 
Line Convention, 1930, with effect from December 
30, 1949, and May 28, 1950, respectively. 

Inp14 TO Burp Giipers.—It is reported that 
the Government of India intends to introduce 
shortly a scheme for the construction of gliders. 
Indian Trade and Industry states that, in the first 
instance, the scheme will be operated at the Alla- 
habad civil aviation training centre and will be 
part of a research programme for evolving suitable 
prototypes using materials available in India. 

Busk STUDENTSHIP IN AERONAUTICS,—The Trus- 
tees of the Busk Studentship in Aeronautics— 
established in memory of E. T. Busk, who lost his 
life in 1914, while flying an experimental aircraft 
—hope to make an appointment in June. The 
studentship is valued at about £300, tenable for 
one year from October Ist, but a student may be 
reappointed on the same terms for a second year. 
It is open to any man or women being a British 
subject and of British descent who has not attained 
the age of twenty-five on October Ist, next. The 
object of the studentship is to enable the holder 
to engage in research or preparation for research 
in aeronautics, of the kind in which Edward Busk 
was specially interested, which was of the type 
involving experimental as well as mathematical 
investigation. The student will be expected to 
devote his whole time to research on a subject 
approved by the Trustees, and at the close of his 
studentship to make to them and to the University 
of Cambridge a report on his work; he may also 
be asked to deliver a lecture on the subject. Forms 
of application can be obtained from the Professor 
of Aeronautical Engineering, Engineering Labo- 
ratory, Cambridge. 


Miscellanea 

InsTITUTION OF PRODUCTION ENGINEERS.— 
At the recent annual general meeting of the Institu- 
tion of Production Engineers, it was agreed to 
adopt the designatory letters “ I.Prod.E.” in place 
ata 

ComBUSTION ENGINEERING AssociaTIon.—The 
Combustion Engineering Association says that it 
has now ceased to issue its monthly bulletin. The 
monthly journal Combustion Engineering, has now 
become the Association’s official organ. 

SyntHetTic PETROLEUM Pxiant For InpD1IA.— 
According to Indian Trade and Industry, a syn- 
thetic petroleum plant is to be established shortly 
in Orissa, on the east coast of India. The project, 
which has been examined and prepared by experts 
of the National Petroleum Institute of Paris, is 
sponsored by an Indian industrialist, Mr. Bijoyan- 
anda Patnaik. 

Sm WriumMm J. Larxke Mepat.—The council 
of the Institute of Welding has awarded the Sir 
William J. Larke Medal for the best paper read to 
the Institute during the year, to Mr. R. G. Braith- 


waite, M.I.C.E., M.Inst.W. Mr. Braithwaite is 
welding consultant to Braithwaite and Co. (Struc- 
tural), Ltd., and was last year chairman of the 
Birmingham branch of the Institute. His paper 
deals with the control of distortion in arc we : 





New Power Station at DrakeLow.—The 
British Electricity Authority has received the 
consent of the Minister of Fuel and Power to the 
establishment of a new power station at Drakelow, 
near Burton-on-Trent. The first section of the 
station covered by the consent will comprise two 
turbo-alternator sets each of 60,000kW, two boilers 
each of an evaporative capacity of 515,000 lb per 
hour, and one cooling tower. When fully built the 
station will have an installed capacity of 240,000kW. 

Councit oF InDusTRIAL Desien.—The Board of 
Trade states that the President has appointed 
Mr. G. Dunn, Mr. W. Haigh, Mr. W. Johnstone, 
Sir William Palmer, and Mr. A. Whitaker to be 
members of the Council of Industrial Design. 
He has also a Sir Leigh Ashton, Mr. 
Noel Carrington, . G. W. Lacey, Major F. J. 
Stratton, Sir Charles B. L.-Tennyson, and Dr. 
W. J. Worboys to be members of the Council on 
the termination of their existing appointment. 
Mr. Andrew Nairn and Mr. R. Lyon Scott have 
been reappointed to the Scottish Committee of the 
Council of Industrial Design on the termination 
of their existing appointment. 


INTERNATIONAL Co-OPERATION IN CORROSION 
RESEARCH.—Six Belgian scientists are now making 
a tour of British installations for corrosion research 
at the invitation of the British Iron and Steel 
Research Association. They are visiting the 
Association’s exposure stations at Brixham and 
Derby and the corrosion section of the chemical 
research laboratory at Teddington. scien- 
tists represent Commission No. 4 of the Belgian 
Association for the Study, Testing and Use of 
Materials, which is concerned with protection 
against corrosion, and roughly corresponds to 
B.I.S8.R.A.’s Protective Coatings Sub-Committee. 
During their stay in this country they have met 
some of their British counterparts in order to dis- 
cuss means of collaboration. 


Tue Fan MaNvuFAcTuRERS’ AssociaTIon.—In his 
speech at the luncheon held on the occasion of the 
sixth annual general meeting of the Fan Manu- 
facturers’ Association, the President, Mr. C. Hall, 
said that perhaps the most important achievement 
of the past year had been the completion of the 
“Handbook of the Fan Engineering Industry.” 
Much thought, time and care had been given to the 
compilation of the book, the object of which was to 
present to Government departments and fan users 
the importance, variety and scope of the industry. 
At present the Association was considering the 
publication of basic data on the physical properties 
of air and other gases at different altitudes and 
temperatures, heat transfer and combustion, the 
removal and collection of dust, pneumatic transport 
and corrosion and abrasion. 


** OPERATIONAL RESEARCH QUARTERLY.’’—The 
Operational Research Club has now issued the 
first number of its new publication entitled Opera- 
tional Research Quarterly. The main purpose 
of this publication is to assemble in one place as 
much as possible of the information which opera- 
tional research workers find—or fail to find !— 
scattered over the large amount of current scien- 
tific and technical literature. This will be accomp- 
lished by providing a quarterly collection of ab- 
stracts of relevant papers and articles from as wide 
a field as possible. This first number contains a 
sample of these abstracts. In addition, it includes 
a useful article on ‘‘ Operational Research,” by 
Professor P. M. 8S. Blackett, F.R.S. The yearly 
subscription to the Quarterly is ten shillings 
and the address of the tional Research Club 
is 25, Buckingham Gate, London, 8.W.1. 


LinKING ABERDEEN AND DUNDEE ELECTRICITY 
Suppiies.—The Secretary of State for Scotland, 
Mr. Hector McNeil, M.P., has confirmed a scheme 
prepared by the North of Scotland Hydro-Electric 
Board for the erection of overhead transmission 
lines to run from Aberdeen to Dundee linking elec- 
tricity supplies in these cities. The lines will run 
from a transforming station which is at present 
being erected at Craigiebuckler, Aberdeen, through 
the counties of Aberdeen, Kincardine and Angus 
to an existing transforming station at Strips of 
Craigie, Dundee. The scheme is estimated to cost 
£372,000. The Amenity Committee were consulted 
about the effects of the scheme on the amenities 
of the districts through which the lines pass. The 
Committee did not make any recommendations on 
the scheme, but they obtained an assurance from 
the Board that the lines would not interfere with 
any places of historic interest. Objections were 
lodged against the scheme, but were not persisted 
in. A White Paper on the scheme has been pub- 
lished and is available from H.M. Stationery Office, 
13a, Castle Street, Edinburgh, or through any 
bookseller, price 1d. net. 
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Personal and Business 


Mr. Joun E. Evan Cook has been clecteg 
chairman and Mr. E. H. Dickens, vice-ch irman, 
of the Institute of Packaging. 


Mr. J. H. Groocock, B.Sc., has been appointed 
chief electrical engineer for the Abbey, Marg.im ang 
Port Talbot works of The Steel Company of Wales, 
Ltd. 


THe ELectropLant Company, Wembley, states 
that Mr. E. A. Warburton Whitehead has ceased 
to act as sales manager, and is no longer on itg 
staff. 


Dorman Lona anv Co., Ltd., announces the 
appointment of Mr. W. V. Golding as traffic super. 
intendent in succession to Mr. A. C. W. Impey, 
who has retired. 


Mr. Joun Innes, formerly managing director 
of Cable and Wireless, Ltd., has been appointed 
to the board of the Telegraph Constructio:: and 
Maintenance Company, Ltd. 


RenFREW Founpries, Ltd., announces tliat its 
resident engineer in the Midland Area is now Mr. 
W. O. Gascoigne, 28, Priory Road, Kenilworth, 
Warwickshire (telephone, Kenilworth 710). 


Tue Soctety or Motor MANUFACTURERS AND 
Travers, Ltd., has announced the retirement of 
its exhibition manager, Mr. J. C. J. Phillips. Mr, 
Phillips joined the staff of the Society in 1905. 


Witt14am Jessop anpD Sons, Ltd., and J. J. 
Saville and Co., Ltd., of Sheffield, state that their 
London office is now situated at Kingsway Cham. 
bers, 44-46, Kingsway, W.C.2 (telephone, Holborn 
7145). 

Mr. D. R. JonNSON, sales executive of Bryce 
Fuel Injection, Ltd., Staines, one of the Associated 
British Oil Engines Group, has been appointed 
vice-president of Associated British Oil Engines, 
Incorporated, of New York. 


Mr. J. B. DeEaKIN, works mai r at the Kast 
Moors Works, Cardiff, of Guest Keen, Baldwins 
Tron and Steel Company, Ltd., has retired after 
nearly forty years in the company’s service. Mr. 
W. C. Smith has been appointed to succeed him. 


SrtveRTownN Lusricants, Ltd., West Silvertown, 
London, E.16, has completed twenty-one years as 
a wholly-owned subsidiary of the Gulf Oil Corpora- 
tion. The parent company has now decided to 
merge all its marketing interests in this country 
under the title Gulf Oil (Great Britain), Ltd. 


Mr. E. V. Parknyson, B.Met., lately technical 
adviser to the Tata Iron and Steel Company, 
Ltd., India, and more recently director and tech- 
nical adviser of Tata, Ltd., 18, Grosvenor Place, 
London, 8.W.1, has relinquished his appointment 
with the latter company. He will continue tem- 
porarily to be associated with it in a consulting 
capacity. 

Brusu (Far East), Ltd., has been formed, with 
registered offices at Ocean Buildings, Singapore, 
to be factory representatives of Petter, Petter- 
Fielding, McLaren, Mirrlees, National and Meadows 
diesel engines, and of the products of Bryce Fuel 
Injection, Ltd., and the Brush Electrical Engineer- 
ing Co., Ltd., in Malaya, Indonesia, French Indo- 
China, Borneo, Sarawak, Siam, Philippines, China, 
Hong Kong, Japan, Formosa and Ceylon. Mr. 
H. F. Clements is chairman and the Hon. A. C. 
Geddes, Mr. F. A. Vaughan, Mr. A. A. King are 
directors of the company. It is stated that the 
individual companies will continue to sell their 
products through their existing agents. 





Codes of Practice 
The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the @gis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, 8S.W.1. 


HOT WATER SUPPLY 


Code 342. The Council for Codes of Practice for 
Buildings has now issued, in final form, Code 342, 
“ Centralised Domestic Hot Water Supply.” This 
code was previously issued as a draft for comment, 
and has now been revised, in the light of comments 
received, by a Joint Committee convened by the 
Institution of Mechanical Engineers and the Institu- 
tion of Heating and Ventilating Engineers. 

The code comprises a head code and six sub-codes 
incorporated in one document, the sub-codes having 
the following titles :—Boilers ; Calorifiers ; Storage 
Vessels; Pipework; Electrically Driven Circu- 
lators, and Thermal Insulation. The head code, 
342, deals with the central hot water supply in 
general, and each sub-code includes a list of the 
relevant British Standards, cross references being 
inserted wherever appropriate. 
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British Patent Specifications 


When an invention is from abroad the 
name and address of the communicator are printed in 
italics. When an is not illustrated the specifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
ike date of patication of Se ccplety speciiewten. 
Caples & spemmmanene wary Se ents at the Patent 
Office Sales B . 25, Southampton Buildings, Chancery 
Jane, W.C.2, 28. each. 


HEAT EXCHANGERS 


634,627. March 24, 1948.—ImpRovEMENTS IN 
OR RELATING TO REGENERATORS, Harry 
Ralph Ricardo, 21, Suffolk Street, Pall Mall, 
London, S8.W.1, and John Forster Alcock, 
“ Highlands,” Ring Road, North Lancing, 
Sussex. 

In some uses of heat regenerators of the type 
in which @ moving matrix is exposed successively 
to the flow through it of a stream of gas which 
gives up heat to the matrix and a stream of gas 
which takes up heat from the matrix, or of the 
type in which the matrix and its casing are sta- 
tionary and by means of a valve moving relatively 
to the casing gas streams are diverted so as to 
flow alternately through the heat absorbing and 
heat imparting zones of the matrix, the tempera- 
ture of the hot gas passing through the regenerator 
may be of the order of 400 deg. Cent. The object 
of the present invention is to provide an obturating 
devico which will form a suitable and effective 
seal for use in heat regenerators of the type indi- 
cated when operating with gases at temperatures 
and pressures of the higher order referred to above. 
In the construction illustrated in Fig. 1 the appara- 
tus comprises @ duct A through which gas to be 
heated flows at relatively low pressure and a duct 
comprising inlet and outlet parts B, B' through 
which gas flows at relatively high pressure and a 
rotor comprising an annular matrix C arran 
between inner and outer circumferential walls 
c}, C® and mounted upon a driven rotary shaft 
0%, the rotor extending across the interior of the 
duct A and serving to connect adjacent erds of 
the duct B, B', which extend into the duct A, 
as shown. A labyrinth or like seal A! is provided 
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between the outer wall C* of the rotor and the wall 
of the duct A. The sealing means associated 
with the end of each of the duct parts B, B* lying 
adjacent to the matrix comprises two ial seals 
generally indicated at D in Fig. 2 and an arcuate 
circumferential seal generally indicated at H in 
Fig. 2. The form of each of the radial seals D, 
as shown in Fig. 3, comprises a built-up rectangular 
housing by bolts to the appropriate straight 
side of the duct part B or B' and containing within 
it a block formed with two sealing strip grooves 
in the face which lies opposite to the matrix C. 
Freely mounted within but making a substan- 
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tially sealing fit with the groove is a sealing strip 


F formed from a composite material compri a 
copper matrix containing lead or like metal fusible 
at a relatively low temperature embodied in pores 
therein. This composite material may be produced, 
for example, in known manner by the sintering 
or compression of metallic powder, Mounted in 
the groove is a further strip @ also freely movable 
in its ME geht and each of the two strips is con- 
tinuously pressed into contact with the adjacent 
face of the matrix O by a series of push rods passing 
through the block and acted upon at their outer 
ends by helical compression springs. The cir- 
cumferential seal is of generally similar design 
and is illustrated in Fig, 4.—March 22, 1950, 


WORKSHOP APPLIANCES 


634,778. May 28, 1946.—ImMPRovVEMENTS IN AND 
RELATING TO VIBRATION Maocutnes, Abraham 
Storer and James Alan Storer, both of the 
address of A. Storer and Son, at Greenhill 
Lane, Riddings, in the County of Derby. 

The invention consists in a vibratory unit for 

a vibration machine in which the vibration is 

derived from a pair of unbalanced wheels connected 

together by a differential gear and oppositely 
rotated at the same 8) » provision being made 
whereby the positions where the unbalanced parts 
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enced by thermal devices (not shown) to move 
rightwards for causing deflection of the trip blade B 
upon the occurrence of an overload in the windings 
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of the motor. With heavy overloads, the heat 
stored in the thermal chambers housing the bimetal 
elements of the thermal devices may cause move- 
ment of the bimetal elements in excess of that 
required for tripping. As a result the trip blade B 
might be over-stressed thereby producing its 
permanent distortion. For the purpose of avoiding 
such disadvantageous distortion a projecting stop C 
on the end of the bar A is adapted for preventing 
excessive movement of the 
blade. This stop mem- 
ber comprises a plunger 
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D, which projects beyond 
the end of the bar and is 














i 
AMARA 














adapted for engagement 
with the trip blade B. 
The bar has a depressed 
wall formation HZ for ac- 
commodating the plunger 
and associated parts. A 
helical compression spring 














around the plunger is 








operative between a wall 




















of the trip bar and a flange 
or ring on the plunger, 
for the purpose of pro- 
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of the wheels coincide during rotation can be 
varied to alter the plane of the vibratory motion 
while the apparatus is running. In the drawing 
the unit comprises a housing A with a top plate B. 
Through the housing extends a horizontal shaft C 
having freely mounted on it two sleeves D. A 
pair of belt pulleys Z and F are fixed one on each 
sleeve. The belt pulleys are unbalanced at one 
point either by means of a weight G attached to 
the pulley, or by a solid portion cast with the 
pulley. These belt pulleys are oppositely rotated 
by means of straight and crossed belts. Between 
the belt pulleys a cross-member H is fastened 
round the shaft. It carries any suitable number 
of differential gearwheels J, which mesh with a 
pair of further differential gearwheels K, one 
fastened to each sleeve. The shaft has a crank L 
secured to it at one end, which carries a spring- 
loaded plunger M. A plate or disc N is fixed to 
the housing and has « semi-circular seri-s of holes 
in it, into any of which the plunger can engage. 
Thus by means of the crank the shaft can be given 
a rotary movement of any desired extent to vary 
the position at which the unbalanced parts @ 
will coincide, as already explained. This adjust- 
ment can be effected while the machine is working. 


These are shown coinciding in the bottom 
dead centre ition and would also coincide in 
the top d centre position, thereby giving a 


vibration in the vertical plane.—March 29, 1950. 


ELECTRICAL ENGINEERING 


634,701, January 27, 1948.—IMPROVEMENTS IN 
AUTOMATIO ELECTRIO CrrcuIT BREAKERS HAV- 
inc THERMAL OverRtoap Rerease UNIts, 
J. A, Crabtree and Co,, Ltd., of Lincoln Works, 
Lincoln Road, Walsall, Staffordshire, and 
Ernest Besag, of 28, Manor Road, Streetly, 
Staffordshire, and Walter Edward Hill and 
Thomas Daniel Guy Wintle, of Lincoln Works, 
Lincoln Road, Walsall, Staffordshire. 

This invention relates to improvements in and 
connected with automatic electric circuit breakers 
and similar electrical switchgear and is particularly 
concerned with motor protective switches adapted 
to be tripped by thermally sensitive overload 
release devices in the windings of a poly-phase 
motor, said devices actuating a trip bar operative 
on a trip blade. The principal object is to provide 
an arrangement of simple construction for avoiding 
over-stressing of the trip blade on the occurrence 
of heavy overloads, and to ensure correct relative 
positioning of the parts in the factory assemblage. 
Referring to the drawing, the trip bar A is infiu- 


lunger to- 
wards the blade. This 
spring pressure exceeds 
the force necessary to 
flex the trip blade. In 
order to ensure correct 
relative positioning of the trip bar A in the 
factory assemblage, a bent blade F is hooked 
over the closed end of the bar G and is secured 
in position thereon by a screw engageable with an 
undercut portion of the bar. The plunger protrudes 
freely through an opening in the end of the bent 
blade. Adjustment of the screw causes the end 
of the bent blade to be moved outwardly so that 
the plunger is permitted to project farther beyond 
the trip bar, whereby the gap between the plunger 
and the trip blade is adjustable. Adjustment of the 
screw is effected by a screwdriver di in line 
with the bar A so that the pressure exerted during 
adjustment tends to take up any slack which may 
be present between the ends of the bimetal ele- 
ments, noses on the trip bar and stop formations 
on a casing J, which is provided with a cover H.— 
March 29, 1950. 


AERONAUTICAL ENGINEERING 


634,755. November 26, 1947.—IMPROVEMENTS RE- 
LATING TO ConTRA-RotTaTINGe AIRSCREWS, 
Richard A. Robbins (Engineers), Ltd., of 
Cwmyoy, Abergavenny, Monmouthshire, and 
Hugh Norman Ryan, a British subject, of 127, 
Princess Court, Queensway, London, W.2. 

According to this invention two variable-pitch 
airscrews mounted coaxially to rotate in opposite 
directions are driven through a differential gear, 
which has a limited range of differential movement 
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and the relative motion of parts of the gear produced 
by the absorption of dissimilar powers by the air- 
screws is employed to vary the pitch of one or 
both airscrews, fining the pitch of the slower- 
running or coarsening the pitch of the faster- 
running, or both, In the accompanying drawing, 
which is a diagrammatic section through the 
differential gear, the drive from the engine is 
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transmitted through a shaft A to a differential 
cage B. The two airscrews are carried on concen- 
tric shafts C and D. A sleeve £ is interposed 
between the two airscrew shafts and is splined at 
F to a driven pinion @ of the differential gear, 
this pinion being rigid with the shaft C of the rear 
airscrew, which is hollow and surrounds the sleeve. 
The front airscrew shaft D, after passing through 
the sleeve, is driven through reversing gearing H 
from the other driven pinion J of the differential 
gear. The sleeve E extends into the middle of 
the gear and is formed with an external screw 
thread at K, which engages an internal thread on 
the hub of the driving cage or assembly. As the 
sleeve cannot rotate relatively to the pinion, 
relative movement between this pinion and the 
driving cage causes the sleeve to travel axially. 
This axial movement is used to vary the pitch 
of the rear airscrew by direct mechanical connec- 
tion to the blades, in the sense that axial move- 
ment of the sleeve corresponding to slow running 
of the rear airscrew fines the pitch and movement 
corresponding to fast running coarsens the pitch. 
The extent of axial travel of the sleeve is limited 
by stops in the form of the ends L of the thread on 
the sleeve. These stops correspond respectively 
to a finer pitch than the finest required and exactly 
to the fully-feathered position at the coarse end 
of the range. In this construction the pitch of the 
front airscrew is operationally controlled in any 
convenient way (not shown) and the rear airscrew 
will automatically adjust itself to the pitch at 
which its speed and torque equal those of the front 
airscrew. The automatically-controlled airscrew 
will also follow the externally-controlled airscrew to 
the fully-feathered position in either ‘“‘ wind- 
milling ’’ or “ power-on” conditions.—March 29, 
1950. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 
Tues., April 18th.—Lighting Service Bureau, 2, Savoy 
Hill, London, W.C.2, “Electricity in Agriculture,” 
C. A. Cameron Brown, 6.30 p.m. 
British Institution of Radio Engineers 
Thurs., April 20th—Lonpon Section: School of 

Hygiene and Tropical Medicine, Keppel Street, 

W.C.1, ““U.H.F. Propagation and Characteristics,” 

D. W. Heightman, 6.30 p.m. 

Illuminating Engineering Society 
To-day, April 14th.—BirmincuaM CENTRE: Imperial 

Hotel, Temple Street, Birmingham, “ Interior Decora- 

tion and its Infi on Iijumination,” S. A. Wood, 

6 p.m.——Braprorp Group: Yorkshire Electricity 

Board, 45/53, Sunbridge Road, Bradford, “ Electric 

——, Yesterday, To-day and To-morrow,” A. L. 





7.30 p.m. 
Mon., April 17th—LzEps CenTRE: Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, Annual General 
Meeting, Presidential Address, J. N. Aldington, 


6 p.m. 

Thurs., April 20th.—LEIcESTER CENTRE: E. Midlands 
Electricity Board, Charles Street, Leicester, “ Black 
Light and its Applications,” H. R. Ruff, 6.30 p.m. 

Fri., April 2lst.—BaTu anpD Bristot CENTRE: Grand 
Hotel, Bristol, Presidential Address, J. N. Aldington, 
and Luncheon. 


Incorporated Plant Engineers 

Tues., April 18th—E. Lancs. Branco: Engineers’ 
Club, Albert Square, Manchester, Annual General 
Meeting, 7.15 p.m. 

Wed., April 10ek—Wasreax Branco: Grand Hotel, 
Bristol, Series of Five-minute Talks by Members, 
7.15 p.m. 

Sieve ail 20th.—LIVERPOOL AND N. WALES BRANCH : 
Radiant House, Bold Street, Liverpool, Annual 
General Meeting, 7 p.m. 

Institute of British Foundrymen 

Sat., April 15th—NewcastLe Brance: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Annual Gene- 
ral Meeting, followed by a technical film, 6 p.m. 

Tues., April 18th.—Coventry STupENTs’ SEcTION : 
Tech. Coll., Coventry, “Permanent Mould Casting 
oat emi jum and Magnesium Alloys,” A. Robinson, 

-15 p.m. 

Tiere. fant 20th.—E. Anouian Section: Public 
Library, Ipswich, Annual General Meeting, 7 p.m. 

Fri., April 2\st.—MIpDLEsBROUGH BraNncH: Cleveland 
Scientific and Technical Institute, Corporation Road, 
Middlesbrough, Annual General Meeting, 7.30 p.m. 

Sat., April 22nd.—Bristot Brancu: Grand Hotel, 
Broad Street, Bristol, Annual General Meeting and 
Branch Dinner, 3 p.m. 


Institute of Industrial Supervisors 

To-day, April 14th_—NewaRK-on-TrRENT SEcTION : 
White Hind Hotel, Carters Gate, Newark-on-Trent, 
** Time and Motion Study on the Shop Floor,” Neville 
Whittaker, 7.30 p.m. 

Tues., April 18th.—Duptey anp District SEcTION: 
Tech. Coll., Dudley, “‘ The Status of the Foreman in 
Industry,” P. Grove, 7.30 p.m. 

Wed., April 19th.—W. Bromwicn Section: Grammar 
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School, West Bromwich, “ Industrial Relations,” 
J. M. F. Maslin, 7.45 p.m. 

Thurs., April Shh. —teamaar wow: SeoT1ion: Chance 
Tech. Coll., Crockett’s Lane, Smetliwick, ‘ Some 
Aspects of Modern Industrial Efficiency,” John 
Godrich, 7 p.m. 


Institute of Marine Engineers 

To-day, April 14th.—85, Minories, E.C.3, Education 
Group’s Annual General Meeting, “ Theoretical and 
Practical Training of the Marine Engineer—a Super- 
intendent Engineer’s Viewpoint,” A. Logan, 6 p.m, 

Institute of Navigation 

Fri., April 21st.—Royal Geographical Society, 1, Ken- 
sington Gore, London, 8.W.7, “ Inter-planetary 
Travel,” “The Dynamics of Space Flight,” A. C. 
Clarke ; ‘‘Some Problems of Interplanetary Naviga- 
gation,” R. d’E. Atkinson, 5 p.m, 


Institute of Refrigeration 

Tues., April 18th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “The Cool 
Storage, Handling and Conditioning of Fruit and 
Vegetables During Marketing,” John C. Fidler, 
5.30 p.m. 

Institute of Road Transport Engineers 

Mon., April 17th—ScortisH CenTRE: Institution of 
Shipbuilders, Glasgow, Annual General Meeting, 
7.30 p.m, 

Wed., April 19th.—N.W. CENTRE: Engineers’ Club, 
Albert Square, Manchester, ‘“‘ Modern Engine Testing 
Equipment,” 8S. G. Mundy, 7 p.m. 

Thurs., April 20th.—Royal Society of Arts, John Adam 
Street, London, W.C.2, “Modern Developments of 
the Oil Engine,” S. Wightman, 6.30 p.m.——N.E. 
Centre: Hotel Metropole, King Street, Leeds 1, 
Annual General Meeting, 7 p.m. 

Fri., April 21st.—S. Waxes Group: Institute of Engi- 
neers, Cardiff, Open Discussion Meeting, 6.30 p.m. 

Institution of Chemical Engineers 

To-day, April 14th.—May Fair Hotel, Berkeley Street, 
W.1, Twenty-eighth Annual Corporate Meeting. 

Sat., April 15th.—Coll of Technology, Manchester, 
“Acid Resistant itreous Enamelled Chemical 
Plant,” G. E. Charlish and E. J. Heeley, 3 p.m. 

Institution of Civil Engineers 

Tues., April 18th.—Great George Street, Westminster, 
8.W.1, “ Design and Construction of the Waterloo 
River Entrance,” R. A. Stephenson, 5.30 p.m. 

Wed., April 19th.—AssoctaTION OF LONDON STUDENTs : 
Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2, Joint Meeting, “‘ Civil 
Engineering cts of Power Station Construc- 
tion,” D. H. Gladwin; “ Power Station Auxiliary 
Systems,” F. R. Bishop; ‘“‘ Power Station Boiler 
Plant,” N. E. T. Pitcher, 7 p.m, 

Institution of Electrical Engineers 

Mon., April 17th.—Savoy Place, Victoria Embankment, 
W.C.2, Discussion on “ Private Generation and the 
Public Supply,” opened by A. N. Irens, 5.30 p.m. 
N.E. CENTRE : Royal Station Hotel, Newcastle-on- 
Tyne, Annual General Meeting and Conversazione, 
6.15 p.m. 

Tues., April 18th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“Temperature M t,” opened by J. A. Hall 
and C. R. Barber, 5.30 p.m.——ScorrisH CENTRE : 
Royal Tech. Coll., Glasgow, “‘ Radar,” R. A. Smith, 











7 p.m. 

Wed. April 19th.—Savoy Place, Victoria Embankment, 
W.C.2, Joint Meeting, “ Civil Engineering Aspects of 
Power Station Construction.” D. H. Gladwin ; ** Power 
Station Auxiliary Systems,” F. R. Bishop; ‘ Power 
Station Boiler Plant,” N. E. T. Pitcher, 7 p.m. 

Thurs:, April 20th.—Savoy Place, Victoria Embank- 
ment, W.C.2, “‘ Phase-Boundary Potentials and their 
Significance in Chemistry,”’ E. K. Rideal, 5.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., April 19th.—LoNDON AND DISTRICT ASSOCIATE 
MeMBEeRS aND GrRapvuaTES SECTION: Town Hall, 
Holborn, W.C.1, “‘ Hospital Sterilizers,” P. S. Allgood, 
6.30 p.m. 

Institution of Locomotive Engineers 

Wed., April 19th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “ Standard- 
isation and Design of Goods and Mineral Wagons as 
Applied to British Railways,” C. A. Gammon, 5.30 p.m. 

Institution of Mechanical Engineers 
To-day, April 14th.—Storey’s Gate, St. James’s Park, 
W.1, “Recent Development of the Mechanism of 
the Hydraulic Variable-pitch Aircraft Propeller,” 
H. L. Milner, 5.30 _ 

Sat., April 15th—Yorxsutmre Brancn, GRADUATES’ 
SecTion: Tech. Coll., Huddersfield, Annual General 
Meeting, “‘ Cotton Spinning Machinery,” G. Varley, 
2.30 p.m. 

Mon., April 17th.—Miptanp Brancu, GRADUATES’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham, Annual General Meeting, 
“Fuel Systems for Gas Turbines,” E. H. Warne, 


7 p.m. 

Tons April 18th.—S. Waters Branow: Mackworth 
Hotel, Swansea, “The Elimination of Mechanical 
Breakdown in Industry,” J. Selwyn Caswell, 6 p.m. 

Wed., April 19th.—Grapuates’ Section: Institution 
of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, W.C.2, “Civil Engineering Aspects of Power 
Station Construction,’ D. H. Gladwin; ‘‘ Power 
Station Auxiliary Systems,” F, R. Bishop; “ Power 
Station Boiler Plant,” N. E. T. Pitcher, 7 p.m. 

Thurs., April 20th.—Miptanp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, “ Furnace Design and Practice,” R. J. Sarjant, 
6 p.m. N.W. Branou: Engineers’ Club, Albert 
Square, Manchester, “‘ The Design and Production of 
Weighing Machines,” E. Bowen, 6.45 p.m. 

Fri., April 2\st.—Storeys’ Gate, St. James’s Park, 
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8.W.1, ‘‘ The Effect of Tapered Treads on the Motion 
of Overhead Travelling Cranes,” E. L. Diamond and 
A. M. Frankau, 5.30 p.m. SOUTHERN Branog 
GrapuaTes’ SecTION: Municipal College, Ports. 
mouth, Annual General Meeting, 6.30 p.m. 


Institution of Mining and Metallurgy 

Thurs., April 20th.—Geological Society, Burlington 
House, W.1, “An Investigation into the Action oj 
Air in Froth Flotation,” Jan Dzienisiewicz and FR, } 
Pryor, 5 p.m. ; 

Junior Institution of Engineers 

To-day, April 14th.—39, Victoria Street, S.W.1, “The 
Induction Motor, with particular reference to Single. 
Phase Machines and some account of their develop. 
ment,” R. J. Herbert, 6.30 p.m. 

Wed., April 19th.—Metallurgical Club, 198, Wes: Street 
Sheffield, ‘‘ Design and Construction of High Speed 
Water Craft,” G. Selman, 7.30 p.m. 

Fri., April 21st.—39, Victoria Street, S.W.1, “ Struc. 





tures,” S. J. Crispin; Film, “ Welded Struc ures,” 
6.30 p.m. 
Manchester Geological and Mining Society 
Thurs,, April 20th.—Mining and Tech. Coll., \Wigan, 
“Tunnelling with Special Reference to Loading 


Machines,” W. M. Linkletter, 3.15 p.m. 


Newcomen Society 

Wed., April 19th.—Science Museum, South Kensing. 
ton, S8.W.7, “The Windmills of Cambridgesiire,” 
Rex Wailes, 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, April 14th.—Mining Institute, Newcastlo-on. 
Tyne, “Some Tests on Stayed Masts with Heavy 
Derricks,” C. J. Jensen*and A. C. Hadjispyrou, 


6.15 p.m. 
Royal Meteorological Society 
Wed., April 19th.—49, Cromwell Road, 8.W.7, * Theories 
of the Origin of Cosmic Rays,” P. M. Blackett, 5 p.m, 
Society of Chemical Industry 
Thurs., April 20th.—Institution of Structural Engi- 
neers, 11, Upper Belgrave Street, London, 8.W.], 
“Soil Mechanics from Building and Engineering 
Aspects,” L. F. Cooling, 6 p.m. 
Society of Engineers 
Fri., April 2\st,—17, Victoria Street, S.W.1, * Acrial 
Photography and Archaeology,” B. Hope-'Taylor, 
6.30 p.m. 
Stoke-on-Trent Association of Engineers 
Wed., April 19th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, Film “The Manchester Ship 
Canal,” introduced by Sir Frederick J, West, 7 p.m. 
Women’s Engineering Society 
Tues., April 18th.—Lonpon Branca: 35, Grosvenor 
Place, 8.W.1, ‘“‘ Women and Agriculture,” 7 p.m. 





Launches and Trial Trips 


CHANTALA, cargo liner; built by Barclay, Curle 
and Co., Ltd., for British India Steam Navigation 
Company, Ltd.; length 485ft, breadth 62ft 6in, 
depth 40ft 9in; Barclay, Curle-Doxford oil engine, 
six cylinders, 670mm diameter by 2320mm com- 
bined stroke, 6800 b.h.p.; 15 knots. Trials March 
4th. 

Suevic, refrigerated cargo liner; built by 
Harland and Wolff, Ltd., for Shaw, Savill and 
Albion Company, Ltd.; length 530ft, breadth 72ft, 
depth 43ft 44in; two sets of single reduction 
geared turbines, taking high-pressure superheated 
steam from two Forster Wheeler boilers; 14,000 s.h.p. 
Launch March 7th. 

Hotpra, oil tanker ; built by Blythswood Ship- 
building Company, Ltd., for Skibsaktieselskapet 
William Hansens Rederi; length 305ft, breadth 
44ft, depth 20ft 3in, deadweight 3500 tons ; David 
Rowan triple-expansion engine, taking steam from 
two oil-fired cylindrical Scotch boilers; 11? knots. 
Trials March 8th. 

Gavin, oil tanker; built by Smith’s Dock 
Company, Ltd., for the Anglo-Saxon Petroleum 
Company, Ltd.; length 405ft 4in, breadth 62ft 6in, 
depth 21ft 6in, deadweight 7967 tons; twin set of 
triple-expansion engines, taking steam from two 
water-tube Babcock and Wilcox boilers; 12 knots. 
Trials March. 

Janus, motor tanker; built by Furness Ship- 
building Company, Ltd., for Anders Jahre, Sande- 
fjord; length 560ft, breadth 80ft, depth 42ft 3in, 
deadweight 24,850 tons; North Eastern Marine- 
Doxford oil engine, six cylinders, 670mm diameter 
by 2320mm combined stroke, 6800 b.h.p. Trials 
March 16th. 

Troma, motor tanker; built by Netherlands 
Dock and Shipbuilding Company for J. Ludwig 
Mowinckels Rederi ; length 151m, breadth 20-65m, 
depth 11-1lm, deadweight 16,000 tons; Wilton- 
Fijenoord-Doxford oil engine, five cylinders, 5500 
b.h.p. Launch March 18th. 

MinsTER, motor collier; built by Burntisland 
Shipbuilding Company, Ltd., for Stephenson Clarke, 
Ltd.; length 322ft, breadth 46ft, depth 22ft 4in, 
deadweight 4600 tons ; Kincaid-Harland and Wolff- 
Burmeister and Wain oil engine, five cylinders, 
500mm diameter by 900mm stroke, 1600 b.h.p. 
Launch March,20th. 
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The Budget 


tHE CHANCELLOR OF THE EXCHEQUER, Sir 
Stafford Cripps, presented his Budget for the 
ar in the House of Commons on Tuesday 
afternoon last. Following the custom of recent 
years, the first part of the Chancellor’s lengthy 
statement was devoted to a survey of economic 
affairs, in which he expressed the view that the 
nation was in a less inflationary condition than 
at this time last year. At the same time, the 
task now was to guard against any kind of 
increase in inflationary pressure. The prin- 
cipal taxation changes proposed by the Chan- 
cellor included a purchase tax of 334 per cent 
on commercial vehicles ‘‘in order to restrict 
demand on the home market and assist the 
industry to achieve the desired diversion of its 
output to exports.”” Passenger vehicles and 
some special types of vehicles not normally 
used for the carriage of goods, the Chancellor 
added, would be excluded. Another proposal 
was to reduce the purchase tax rate for higher 
priced cars from 66§ to 334 per cent, not in 
order to increase their sales markedly in the 
home market, but to keep alive one of our 
high-quality engineering industries which had 
a valuable contribution to make to exports. 
The Chancellor then went on to announce an 
increase of 9d. a gallon in the Customs duty on 
petrol and other light oils and on heavy oils 
wed as road fuel. That meant that the price 
of petrol was increased to 3s. a gallon, which, 
the Chancellor contended, should lead to some 
economies in consumption. It was therefore 
intended to continue throughout the next twelve 
months, from June Ist, the extra ration of 90 
gallons a month promised to ordinary car 
users for the three summer months. On income 
tax, the Chancellor said that there would be a 
reduction in the lower rates, those of 3s. and 6s. 
in the pound being decreased to 2s. 6d. and 5s. 
respectively. That, he stated, would give the 
largest possible proportionate relief to people 
who paid only at those rates. It would also 
be concentrated upon the block of income which 
included practically all overtime and thus would 
still further reduce the tax on overtime. 


The National Smoke Abatement Society 


Tuts year the National Smoke Abatement 
Society celebrates its “ coming-of-age,” having 
been founded in 1929 as a result of amalgama- 
tion between the Coal Smoke Abatement Society. 
of London, and the Smoke Abatement League 
of Great Britain, which operated from Man- 
chester. To signify the completion of its 
twenty-first year, the Society is publishing 
two special numbers of its journal, Smokeless 
Air, and the first of them has now appeared. 
It contains, among other items, a special article 
reviewing the Society’s growth and develop- 
ment since its inception, and emphasises the 
measure of success that has been achieved 
in efforts to make the problem of smoke 
recognised as one of high national importance. 
In recent years, the Society has done much—if 
not everything—to link smoke abatement with 
the drive for fuel efficiency, with the demand for 
better-heated, cleaner houses, and with town 
planning. Its journal aptly observes that 
“ although smoke abatement might in any event 
have been remembered and dealt with in these 
and many other questions, it is probable that 
it would have been vague, disconnected, and 
only too easily overshadowed by other things.” 


Civil Defence Regulations for Water 
Supply and Sewerage 

FOLLOWING the Civil Defence Regulations 
approved by Parliament last year, the Minister 
of Health has now given more detailed guidance 
to local authorities on the planning of civil 
defence services. A series of circulars issued 
this week includes one dealing with water 
supplies and another on sewage disposal 
services. The purpose of the circulars is to 


notify water and sewerage authorities of the 
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measures which are considered to be necessary, 
and in both cases the responsible authorities are 
asked to supply the Minister with full informa- 
tion as to the measures that would be taken to 
secure the proper functioning of their under- 
takings under war conditions, It is deemed desir- 
able, therefore, that water undertakings and 
sewerage authorities should designate one of 
their existing officers to be responsible for 
overseeing the planning of their emergency 
services. In the circular to water undertakings, 
it is stated that the Government has initiated 
research into the effects of radio-active sub- 
stances on water supplies, that research is still 
continuing, and local authorities and other 
water supply undertakings will be given further 
information and guidance from time to time as 
results become available. 


Training of the Marine Engineer 

Durie the last twenty-five years the practice 
of marine engineering has undergone consider- 
able change, and will continue to do so as further 
advances are made. The old combination of 
Scotch boiler and reliable triple-expansion 
engine is fast disappearing, being replaced by 
more economical and complex propulsion units, 
together with an increasing amount of auxiliary 
machinery, such as electrical generators, refrig- 
eration plant, and ventilation units. Engineers 
are expected to carry out general maintenance 
and this calls for a high degree of both practical 
and theoretical knowledge. “‘The Training of the 
Marine Engineer,” was the subject of a recent 
talk given by Mr. A. Logan to the Education 
Group of the Institute of Marine Engineers. He 
felt that the expanding use of modern marine 
plant called for a review of the training of those 
in charge, and mentioned that two classes of sea- 
going engineers had been advocated. Due to 
modern shop practice, union restrictions and 
other causes, he regretted that to-day apprentices 
were not getting the necessary basic training. 
He supported the Ministry of Transport rule 
requiring a four years’ apprenticeship in marine 
engineering and suggested that practical train- 
ing should include fitting, erection, lathe 
turning and machine tool work; pattern- 
making and foundry work; _ boiler-making ; 
electrical work and actual work on board ship. 
Turning to theoretical training, Mr. Logan 
considered that boys who do well at the junior 
technical schools should have priority of entry 
and was sorry that, in many cases, the number 
of apprentices was limited by trade union 
regulations. 

Institution of Chemical Engineers 

THE twenty-eighth annual general meeting 
of the Institution of Chemical Engineers was 
held in London on Friday last, April 14th, under 
the presidency of Professor D. M. Newitt, 
F.R.S. The annual report of the Council for 
the year ended 1949, which was received at the 
meeting, shows that during the year the mem- 
bership in all grades increased by 212, and at 
the end of 1949 totalled 2338. The Institution’s 
work concerning education in chemical engineer- 
ing occupies a prominent place in the report. 
The establishment of chemical engineering 
courses in the Universities of Wales and 
Birmingham is noted, and the report also records 
that negotiations have continued with the 
Royal Institute of Chemistry on the subject of 
Ordinary and Higher National Certificates in 
Chemical Engineering. Owing to the fact that 
the proceedings of the annual meeting and 
those of an extraordinary corperate meeticeg 
which fcllowed took up mcre time than nad 
been anticipated, the delivery of Professor 
Newitt’s Presidential Address on ‘“‘ Technology 
and the State”? had reluctantly to be deferred 
until a later occasion. The annual dinner of 
the Institution took place on Friday evening 
and was well attended by members and guests 
and their ladies. Professor Newitt was in the 
chair and the toast of “‘ The Institution ” was 
proposed by Sir Walter Benton-Jones, Bart., 





463 





who traced the growth of the Institution since 
1921, and emphasised the need for more training 
facilities in chemical engineering. In his 
response, the President referred to the fact that 
the country as a whole now recognised chemical 
engineering as one of its indispensable activities. 
The toast of ‘ The Guests,” proposed by Mr. 
H. W. Cremer, was acknowledged by Dr. 
D. T. A. Townend, President of the Institute 
of Fuel, and Mr. A. P. L. Blaxter, Master of the 
Worshipful Company of Founders. 


National Coal Board Research 
Appointment 

THe National Coal Board has this week 
announced the appointment of Dr. J. Bronowski 
as Director of its Central Research Establish- 
ment at Stoke Orchard, near Cheltenham. He 
will take up his duties on May 22nd. At present 
Dr. Bronowski is assistant chief scientific 
adviser at the Ministry of Works, and is engaged 
in mathematical and statistical investigations 
into the structure of industry, with special 
reference to the building industries. During the 
war he joined a team set up by Sir Reginald 
Stradling, at the Ministry of Home Security, to 
study and predict the physical and economic 
effects of bombing. Dr. Bronowski was also a 
member of the Joint Target Group in Washing- 
ton, and of the Chiefs of Staff Mission to Japan, 
which reported on the effects of the atomic 
bombs at Hiroshima and Nagasaki. In 
announcing this new appointment the National 
Coal Board states that the Central Research 
Establishment at Stoke Orchard is only one of 
many establishments now undertaking research 
of significance to the coal industry. The Board 
acquired the property two years ago and has 
since been equipping and staffing it to carry out 
research into the underground problems of 
mining, coal preparation, briquetting, carbonisa- 
tion, by-products and mechanical and electrical 
testing. All the research activities of the 
National Coal Board are co-ordinated by its 
Director-General of Research, Dr. W. Idris 
Jones, to whom Dr. Bronowski will be re- 
sponsible for the work undertaken at the Central 
Research Establishment. 


The Late Mr. G. J. Hollyer 


WE regret to announce the death of Mr. G. J. 
Hollyer, M.I.E.E., until recently Manager of 
the Torquay and West Devon Sub-Area, South- 
Western Electricity Board. Mr. Hollyer died 
at Torquay on April 15th after a short illness. 
He had completed forty-four years’ service with 
the electricity supply industry. After being 
articled to a London firm of contractors, Mr. 
Hollyer joined the Walthamstow Urban District 
Council (as it then was) in 1905 as station super- 
intendent and served with this undertaking 
until 1927, becoming deputy electrical engineer. 
In 1927 he was appointed borough electrical 
engineer and manager at Loughborough, an 
appointment he held until December, 1929, 
when he joined the Torquay municipal under- 
taking in a similar capacity. As Electrical 
Engineer and Manager he was in control at 
Torquay during a period of great expansion and 
was personally responsible for the extensions 
carried out at the undertaking’s Newton Abbot 
power station. He also superintended the 
development of the extensive system of, 
decorative illuminations which has now become 
one of Torquay’s major attractions for visitors. 
On nationalisation, Mr. Hollyer was appointed 
the South-Western Board’s Sub-Area Manager 
at Torquay, a position in which his experience 
and knowledge of local conditions were of great 
value. Up to the time of his sudden illness Mr 
Hollyer was dealing with administrative work 
arising from the recently announced merger of 
the Board’s Torquay, Exeter and Taunton Sub- 
Areas. Mr. Hollyer was to have retired at the 
end of June. He was a man of great energy and 
force of character, but with a human friendli- 
ness and genuine consideration for others. 
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Productivity in British Industry’ 


No. V—RESTRICTIVE PRACTICES 
By the Rt. HON. ARTHUR WOODBURN, M.P. 


— description “restrictive practices ” 
itself conveys an impression of anti- 
social conduct, and it is this approach which 
has led to anti-trust legislation in the United 
States and monopolies legislation in our own 
country. Yet the origin of restrictive 
practices lies in the conditions which led 
to their adoption. One of the best-known 
cases was that of the herring fleet throwing 
fish back into the sea rather than see 
“ overproduction ” being used to force the 
price down to unremunerative levels. Fisher- 
men were faced with the unreasonable 
position that the more fish they landed the 
smaller the price would be. In agriculture 
also I recall sympathising with a farmer on 
the small potato harvest. He replied that 
it was the public that needed sympathy, 
for they had to pay a much higher price. 
If in marketing the natural harvests of the 
sea and land producers learn that shortages 
put prices up and gluts bring ruin, it is 
perfectly natural for them to secure the 
better results by their deliberate action. 

This type of restrictive practice has been 
described in discussions on the anti-trust 
laws in the United States: ‘“‘ Curtailment 
of output in order to achieve a larger share 
of the total income has been characteristic 
of rubber, coffee, cotton, wheat and other 
agricultural products. It has in fact been 
the key to our agricultural policy since 
1933” (Harry D. Gideonse, President, 
Brooklyn College). From the point of view 
of the community in general it just seemed 
madness to burn coffee, destroy wheat and 
throw fish back into the sea while millions 
of people were underfed. But the producer 
was acting on the principle of self-preser- 
vation and protecting himself from ruin. 
It is not therefore enough to condemn the 
person who restricts production in order to 
get a reasonable price for his effort. It is 
necessary to find means of ensuring that 
extra production of wealth brings greater 
benefits to the producer and not loss. Only 
when that has been achieved can society 
condemn producers for looking after their 
own interests. 

What has been done in our country 
since the war is perhaps best seen in the 
fields of agriculture and herrings. Instead 
of the farmer having the risk of finding a 
shortage of buyers or a surplus of sellers, 
he can now bring his beasts to market and 
receive an agreed upon price, settled by 
the community. If he does the job he will 
get his reward and the more he produces 
the more he gets. The same applies to his 
milk, potatoes, wheat and other crops. 
The community varies the price to encourage 
crops which are specially required or to 
change the balance between milk and meat. 
Over-production holds no terrors for the 
farmers in this country. The Herring 
Board has also worked out agreements 
with some of the herring fishers. The Board 
undertakes to buy the whole catch of the 
fishermen all the year round. It may be 
that in a glut the whole catch cannot be 
marketed. In that case, herring are now 
converted into oil and meal. In these cases 


* No. I, “An Introductory Survey,” by B. White, 
appeared February 17th; No. II, “*The Threshold of 
Productivity,” by F. A. Martin, March 3rd; No. ILI, 
“High Productivity and Production Costs,” by Sir 
Claude Gibb and Mr. Gordon M. Baker, March 17th; 





No. IV, “Standardisation in the Aircraft Industry,” by 
E. C. Bowyer, March 31st. 


price guarantees encourage greater pro- 
duction. This arrangement, of course, 
involves the surrender of the competitive 
market and the consumer loses the benefit 
of the bargain prices which existed when 
supply overran demand. 

Engineering products in the main did 
not lend themselves to such practices. 
But in the foundry industry, where keen 
competition existed, there was ruinous 
competition in the supply of pipes, baths 
and such goods, and eventually strong rings 
were formed. They were not in any way 
restrictive of production but had as their 
first reason the self-defence of the industry 
against unfair exploitation by the mer- 
chants. Now under the charge of being 
exorbitant, these prices stand referred to 
the Monopolies Commission. 

The other form of restrictive practice 
referred to in the American investigations 
was action taken by trades unions. Attorney 
General Arnold described as_ illegitimate 
“‘ unreasonable restraints designed to com- 
pel the hiring of useless and unnecessary 
labour.” It is curious that in our own 
country, where the Ministry of Labour 
advisory committees have been considering 
such questions, it has been difficult to get 
any specific evidence of such practices in 
this country. Yet we all assume they do 
exist and for the purpose of this discussion 
I propose to discuss at least one of which 
we all have knowledge. 

Just as the public in their desire to buy 
in the cheapest market caused all the 
effects of ruthless competition to be visited 
upon manufacturers, so the less scrupulous 
among manufacturers, whose idea was to 
get wages down, resorted to many ques- 
tionable methods of gaining their ends. 
One of the more common was to arrange a 
piece-price and change the job from time- 
work to piece-work. After the worker 
had speeded up his production to earn more 
money the employer then changed him back 
to time-work and insisted on getting the 
new output for the old time-wage. These 
tricks only work once or twice and it is 
accepted practice now that when the worker 
changes from time-work to piece-work, 
he limits his increases of production to one- 
third and when he goes back to time-work 
he reverts to his former output. This can 
be described as a restrictive practice but 
as in the case of the fisherman and the 
farmer, it is a matter of self-preservation 
and defence against unfair trade methods. 

The type of restrictive practice indicated 
in the American definition shows its own 
origin. For the workers it is a fight for home 
and family, in which they feel compelled 
to safeguard themselves. It is, of course, 
easy for the theoretician to explain to the 
worker how in the long run the elimination 
of unnecessary effort brings more wealth 
and that eventually it is a blessing in dis- 
guise. To the worker the immediate effect 
is that he loses his job and his plans for his 
wife and family are endangered. There- 
fore he resists what is immediate disaster. 
No theories will get round this hard fact. 
It will-only be when society can guarantee 
that progress for all will not be at the expense 
of the helpless individual that we can 
eliminate this fear. 

Since the war it has been possible to 
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create some confidence that in: roveg 
methods will not bring unemployment. When 
it has been put to me whether it wis cep. 
tain that we could avoid unemploy.:ent | 
could not honestly give any such guarantee, 
I could truthfully say that it is be ter to 
risk some unemployment by produc’ ig too 
much than keeping everyone worki ig for 
too little. What we must do, howe er, jg 
to ensure that people are not punis!::d for 
well-doing, and this is extremely difficult jn 
our complicated society. 

One of the main difficulties we i.e up 
against is that an industry is built uw). over 
many years and production and distri’ ition 
are geared into each other by pro esses 
which reach all over the world. It :iight 
have been easy to have induced brick! vyers 
to speed up their output of house she'ls in 
recent times but for the fact that had they 
done so they would have outrun the «ther 
trades, who can not keep up with cven 
their present output. Even when the whole 
house was built it was quite useless till 
pipe bends could be got for the drains, 
Moulders did not like that work, there was 
a shortage of learners in the trade ani for 
a time there was just nothing that could 
be done about it. To have speeded uj the 
bricklaying and thrown many bricklayers 
out of employment would have prejudiced 
for a generation any further proposals of 
the same kind. Speeding up production is a 
long process, ranging, in engineering, from 
the production of ore in Spain and Sweden 
to perhaps the delivery of some special- 
purpose tool from America. Even all that 
might be held up because of the absence 
of some small quantities of alloy. Nothing 
is more dangerous, therefore, than for the 
theoretical economist to press industry to 
engage in stunts. 

Until society can protect its citizens 
against what is injustice it has no moral 
right to disarm them of the means of pro- 
tecting themselves. In my view, therefore, 
it is not enough to denounce restrictive 
practices merely because they result in 
loss to the community, since the community 
has duties to producers as well as claims 
upon them. The problem is one of recon- 
ciling the rights of all. 

In most industries, and especially in the 
engineering industries, there is now little 
question of firms restricting production 
with the object of causing artificial scarcity. 
There are, on the other hand, plenty of 
cases where organisation has taken place 
to regulate prices and prevent competition. 
The President of the Board of Trade, speak- 
ing on the Monopoly Bill, said: ‘“‘ compe- 
tition is the public’s natural safeguard in 
any industry which continues on a basis of 
private enterprise,” but he also admitted 
that ‘‘ price competition may be wasteful, 
disorderly, to be avoided, if not actually 
immoral.” The first is instinctive, arising 
out of our experience as consumers that 
competition brings the best service and in 
many spheres of life that is still so. 

Most of us have seen instances where a 
price quoted under competitive conditions 
suddenly increases beyond all apparent 
reason when some price arrangement comes 
into operation. In the early days, for 
example, Britain had a monopoly of orders 
from the Indian and Australian railways 
and tenders for certain goods were not even 
invited from elsewhere. When ring prices 
became exorbitant these railways then 
went to Switzerland, Belgium and Ger- 
many and Britain lost some of its privileged 
markets. 

About the same time the fixing of steel 
prices for component parts of machinery 
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made ii quite hopeless for British manu- 
facturers to tender for certain Argentine 
contrac:s unless they sought prices for steel 
components from the Continent or outside 

ring. These in my own experience, 
were tlic less intelligent uses of price arrange- 


ts. 

Zo recently I saw what appears to be 
a flagrant example. List prices were sud- 
denly raised by ring arrangement from about 
12s. 61. per ton for a certain article to 
93s. 61. per ton. Without explanation, 
such changes arouse widespread apprehen- 
sion and throw completely out of gear the 
estima‘es of other manufacturers who depend 
upon such supplies. 

It is natural in such circumstances that 
there should be demands for investigations 
into monopolies and price-fixing arrange- 
ments. They may in such saucers te 
restrictive of production in the sense that the 
higher price might discourage the full use 
of the product. This, of course, in no way 
involves any dispute between the workers 
and their Hag 80 In such cases it may 
very well suit both employers and work- 
people to have the security and high prices 
which comes from such control and, in the 
words of the American quotation, both may 
“achieve @ larger share of the total income ” 
of the country. 

Where self-discipline does not secure 
restraint in overcharging, it becomes neces- 
sary for some supervision and control by the 
community. The people feel that compe- 
tition secures this most easily but competi- 
tion is often quite impracticable and artificial 
control must takes its place. 

On the other hand, experience has taught 
us with equal insistence that competition 
may be most wasteful. The very fact that 
more capacity exists to do the job than is 
actually required indicates waste. In the 
same way, while competition for jobs among 
the workers is theoretically the way by which 
they are kept up to scratch, this also is 
largely an illusion, for workers with a feeling 
of insecurity can never give their best atten- 
tion to their job. Indeed, the fear of losing 
jobs applied to only a section of workers at 
any time. Many of our best workers were 
never threatened by unemployment and 
enjoyed a security of employment equal at 
least to office staffs. 

In any case, the nation could not afford 
to duplicate the huge outlays of capital 
necessary to build up great modern engi- 
neering works merely in order to create 
competition. That would be an extrava- 
gant way of ensuring “ efficiency.” More- 
over, industry itself has long since solved 
this problem by organising itself into ver- 
tical and horizontal combines and arrange- 
ments by which wasteful overlapping and 
expenditure of capital is avoided. There 
= no question of turning the clock 


The real problem is not how industry is 
organised to deal with competition but 
whether, having the power to decide prices, 
it overcharges the public for its product, 
and whether it is in its working fully effi- 
cient. The real danger of restriction of 
production to-day is that inefficiency might 
be sheltered behind the power to fix prices. 
The Monopolies Bill deseribed its sphere as 
“conditions of monopoly or restriction ” 
and the President of the Board of Trade 
explained that: ‘‘ They operate against the 
public interest, I should say, when they 
charge excessive prices to the public; 
when they discriminate against traders, 
whether manufacturers or distributors, who 
through somewhat greater efficiency can 
charge lower prices than their competitors ; 





THE ENGINEER 


when they suppress inventions which would 
improve on existing methods; when they 
create quite unnecessary duplication of 
services because they have excluded com- 
petition in price.” The real difficulty we 
are in is therefore not a matter of restrictive 
practices, price rings, or manufacturing 
agreements which may or may not be both 
economic and beneficial to all. The danger 
is that our nation may be handicapped in 
increasing its production of wealth by com- 
placency among those who are satisfied by 
their own protected position behind price 
rings, or industrial agreements, and who 
feel no urge to show new enterprise in the 
interests of the nation as a whole. 

Recent comparisons with America have 
been used to show how backward we are 
and in certain lines of productivity there is 
no doubt that the United States has shown 
great ingenuity. But sometimes these 
comparisons are more sweeping than accurate. 
It is important to compare like with like 
and to understand the differences we need 
to know more about the causes. 

For example, the fundamental contrast 
which has been responsible for American 
methods as compared with ours is that for 
years the United States of America was 
short of labour while in our country there 
was always a reserve of labour—the unem- 
ployed. This called for an entirely different 
attitude on the part of employers. 

To increase the quantity of goods pro- 
duced in Britain required only a notice on 
the gate and extra workers were immediately 
available. Even in time of boom we could 
have recourse to overtime and night-shifts. 
This system had a further advantage. 
Where a choice of worker was possible only 
first-class workers were engaged and what is 
called “ secondary labour”’ was left in the 
pool. Britain in those days had its pick of 
the best workers, securing thereby maximum 
production per man and carrying the mini- 
mum number of inefficients on the books. 
This question of quality of workmanship is 
sometimes overlooked in such discussions 
when workers are mistakenly grouped to- 
gether as “ hands.” Every manager knows 
that in his works are men and women whose 
loss to the firm is a major disaster because 
of their special skill, conscientiousness or 
energy. One of the arts of management is 
to fit each person into his special niche. 
I can recall a turner who could turn axles 
in half the time of anyone else in the shop. 
Another engineer broke his heart because 
he was transferred from a 42in lathe to 
what he regarded as a toy. Two brothers 
in the same works were artists on their 
machines. But it was quite useless asking 
them to do a quick job, though they could 
cut grooves or execute delicate work with 
a jeweller’s accuracy. It is easier in the 
smaller works to consider all these points 
and it is important in comparing this country 
with America to keep in mind that the majo- 
rity of our firms are of this small and inti- 
mate nature, usually working on some 
speciality which in its own line cannot be 
surpassed either for quality, efficiency or 
cost. I have in mind such things as fine 
paper-mill ‘machinery, coal-cutting machi- 
nery, pumps, steering gear, cranes, &c. 
It is not easy to compare this type of pro- 
duction with that of America, for it is prob- 
ably seldom they meet. But from the value 
which America places on our first-class 
workers when they go there the answer 
seems obvious—that in these products we 
could more than hold our own. 

So far as restrictive practices are con- 
cerned, in quality production, I should say 
it hardly exists. Indeed, in recent years I 
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have had much opportunity of visiting works 
all over Britain and the engineering and 
foundry industries are, it seems to me, 
remarkably free from what is known as 
restrictive practices. But there is a feeling 
among the less intelligent type of employer 
that the pressure of unemployment outside 
is the most effective discipline for the 
workers inside industry. 

The great majority of our people in this 
country, fortunately, are conscientious and 
do their job. I question whether the fear 
of unemployment now holds any terror for 
the unconscientious. But whatever our 
opinions on this point, there can be no 
question that unemployment brings about 
all kinds of restrictions as an insurance 
against it. 

In our uncontrolled past a new machine 
might arrive one day and a number of men 
find themselves suddenly thrown on the 
scrap heap as—to use the new word—* re- 
dundant.”” The ‘“ Luddites.” in their day, . 
in similar circumstances, smashed up the 
machines. Now, when unions are able to 
negotiate conditions of employment, the 
introduction of a new machine may be made 
conditional on workers not being displaced 
except under arrangement. This undoubtedly 
would be a “restrictive practice,” but it is 
difficult to justify the alternative that a 
so-called improvement should become a 
a major disaster for the men employed. 
I should myself be prepared to justify that 
improvements should come in an organised 
fashion so that as far as possible all should 
benefit. 

We often hear the suppression of inventions 
being condemned but it is not easy to judge 
the rights or wrongs of cases without accu- 
rate knowledge of all the facts. For some 
time I was responsible for the disposal of 
war surplus stores. Some of them had to 
be destroyed, and in one case I received a 
deputation from the workers and firms con- 
cerned. They had two points which were 
mutually contradictory. They objected to 
the waste and they were protesting against 
the cutting down of their industry. There 
were enough of the articles left over from 
the war to have made their particular trade 
unnecessary for about ten years, by which 
time the skill of the trade might have 
disappeared, yet from the nation’s point 
of view it was an industry which it was 
vital to keep in being for strategic purposes. 
Here the community itself in order to pre- 
serve an industry had to destroy wealth. 

Industry and its workers therefore have 
in these matters to consider the best inter- 
ests of all and there is a good deal to be said 
for orderly development in our affairs 
instead of revolutionary crises which 
come from the unplanned use of new in- 
ventions. 

In any case, in our country, the fear of 
unemployment far from increasing pro- 
ductivity has inculcated a fear that pre- 
vents improvements in production without 
the most careful negotiations among the 
parties. The present absence of unemploy- 
ment should make such negotiations much 
easier and to that extent full employment is 
an asset to productivity. 

What we are suffering from now, however, 
is what might be described as the hangover 
of pre-war unemployment. In many indus- 
tries unions were able to build up defences 
to protect their members from unemploy- 
ment. They may, for example, limit the 
number of apprentices to maintain a close 
corporation. In some occupations I am 
told it is difficult for anyone to enter unless 
his father was in the job. This applies, I 
understand, in some areas to the dockers, 
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and if so we are paying a penalty to-day 
for the dreadful conditions dockers had to 
live under in earlier days. 

Undoubtedly much waste results from 
the enforcement of demarcation lines between 
unions, who, fearing unemployment, are 
each determined it won’t occur in its trade. 

During the war Mr. Ernest Bevin, when 
Minister of Labour, made some progress in 
lifting these restrictions. Instead of the 
skilled man having to wait for a helper 
to do some little job he agreed to do it him- 
self but he continued to get the rate of his 
own status and not the rate for the less 
important job. . 

Fear is behind the close corporation 
attitude of strong unions, which is also 
capable, as in the cases of rings, of being 
used to overcharge. Nor is it easy to restore 
free movement once such defences have been 
built. We are handicapped inasmuch as 
there is still talk about unemployment to 
come. Every union will, because of this, 
keep its powder dry and hesitate to take 
down any of its barricades. Undoubtedly, 
many irritations and obstacles to greater 
productivity could be removed if full employ- 
ment could be assured, but this brings us 
back to the old problem which affects us 
internationally, as it does in industry— 
viz., that until the whole community can 
guarantee security, every one will tend to 
prepare his own defences. 

It was just this difference that- allowed 
and even compelled America to develop 
on different lines. She had a shortage of 
labour and she had a small proportion of 
skilled workmen. There was therefore no 
fear of immediate unemployment and no 
bad memory of it to overcome. Lack of 
skill made it necessary to reduce jobs to 
their simplest operation and the special- 
purpose machine was born. We to-day have 
still bad memories and fear of unemploy- 
ment and we have still a large proportion of 
skilled men. It is therefore less easy on 
both counts to adopt American methods 
either in our management or in dealing with 
our labour problems. 

I am not sure that success for us lies in 
imitating America. In our quality and 
specialised production we have great advan- 
tages over the mass-produced article if 
we develop our adaptability and skill. This 
country is second to none in brains, ideas and 
workmanship. The workers are becoming 
alive to the national issues involved in 
better productivity and indeed to their 
own interest in it. The antagonisms between 
worker and employer are shrinking into their 
proper perspective and if the diehards on 
both sides would forget the past a little 
and get down to the real problem of some 
plan of production, which would remove 
fear and give confidence, progress on all 

- sides could be rapid. 

I believe there are too many manage- 
ments still who fail to secure the confidence 
of their workers. They make a mystery of 
their business and create quite unnecessary 
suspicion. First-class firms in engineering 
with names which are household words, 
have relations with their workers which 
secure co-operation because they are con- 
sulted as an essential part of the concern. 
This is all the more essential to-day when 
it is not only the firms’ interests which are 
at stake, but when the whole nation is 
striving towards economic sufficiency and 
prosperity. The time has gone when we 
can afford to squabble over too little. Our 
problem now is to create enough. If we 


could bring our British farming up to the 
most efficient farms we could increase our 
food production enormously and in engineer- 
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ing if we could spread our most efficient 
methods into all our works we need fear no 
competitor. 

It is true that the old types of incentives 
are not there, but my experience among 
scientists and industrialists is that though 
they would have said themselves they were 
interested in the profits that their far greater 
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interest was in their job and what th. 
were achieving. I have a great faith j, 
our people and I am sure that ‘he Urye 
forward which exists in our industri; to-day 
will continue. This country has a yout) 
which is full of hope and it is steadily rig) 

to heights of achievements which il] con. 
found the prophets of gloom. 


A Short History of Radio-Activity 
By T. W..CHALMERS, D.Sc. 
No. V.—THE BETA RAYS 
(Continued from page 440, April 14th) 


Y the end of 1899 five radio-active elements 

had been recognised. In their order of 
discovery and with their approximate atomic 
weights they were :—Uranium (238), thorium 
(232), polonium (210), radium (226), and 
actinium (227). The ensuing years were to 
see the discovery of others, but at this point 
it is necessary to turn away from the more 
purely chemical aspects of radio-activity in 
order to record the progress that was being 
made with the study of its physical side. 

As the century drew towards its close the 
investigations being made by physicists into 
the phenomenon of radio-activity were 
numerous and diversified. Results poured 
forth in confusing array from many quarters 
and for a number of years remained largely 
uncorrelated. In these circumstances strict 
adherence to the chronological order of dis- 
covery would jeopardise the lucidity of our 
narrative. The alternative, here adopted, is 
to follow each of the main branches separately 
to its substantial conclusion, temporarily 
omitting reference to the progress which was 
being made simultaneously in the other 
branches. Following this plan we will deal 
first with the prolonged investigations which 
led to the establishment of the true nature of 
the rays emitted by radio-active substances. 

Becquerel’s discovery in 1896 of the radio- 
activity of uranium was inspired by his 
belief in the existence of substances which 
were natural sources of X-rays. He con- 
cluded that uranium was one such substance. 
The rays which it emitted could penetrate 
a barrier opaque to visible light and affect a 
photographic plate. They also had the power 
of rendering air, or other gas, electrically 
conductive. In these two prime respects 
they reproduced the outstanding character- 
istics of X-rays. Naturally enough Becquerel 
concluded that the uranium rays were 
identical in nature with those which Réntgen 
had discovered during the previous year. 

He soon found reason to doubt the com- 
plete accuracy of that conclusion. When 
the penetrating power of uranium rays was 
compared with that of X-rays some anoma- 
lous results were noted. It was known that 
X-rays could penetrate a sheet of lead 5mm 
or so thick or other substantial barrier with- 
out suffering much loss either of their ability 
to affect a photographic plate or of their 
ability to render air conductive. When the 
penetrating power of uranium rays was 
studied it was found that a sheet of lead only 
2mm thick was sufficient to suppress their 
photographic ability almost completely. 
More remarkable, a mere sheet of notepaper 
provided a barrier which very considerably 
impeded their ability to render air con- 
ductive. 

In January, 1899, Rutherford published a 
suggested explanation of these results. The 
rays emitted by uranium, he said, seemed to 
be a mixture of two kinds. One kind, the 
a-rays, as he called them, possessed low 


penetrating power and were mainly x. 
sponsible for the ionising action. The othe 
kind, the f-rays, possessed greater penc trating 
power and were mainly responsible for the 
photographic action. He expressed yy 
opinion as to which, if either, of these tyy 
kinds of ray were to be regarded as X-rays, 
The fact that one at least of them were not 
X-rays was shortly afterwards demonstrated 
by experiment. 

At this point let us recall a few facts and 
dates for the purpose of showing the remark. 
able manner in which discoveries in cognate 
branches of physics were ripening for the 
benefit of progress in the study of radio. 
activity. 

In 1859 Pliicker discovered the cathode 
rays and found that they could be deflected 
by a magnet brought near to them. Follow. 
ing the work of Crookes in 1879, the opinion 
became widely, but not universally, held that 
the cathode rays consisted of a stream of 
material particles carrying negative charges of 
electricity. It was commonly supposed that 
these particles were negatively charged atoms. 
In 1897 J. J. Thomson announced his dis. 
covery of the electron. By a skilful applica- 
tion of the magnetic deflection phenomenon, 
first observed by Pliicker, he showed that 
Crooke’s cathode ray particles were prin- 
ordial bodies having masses less than the 
thousandth part of the mass of a hydrogen 
atom. 

In 1886 Goldstein discovered the * canal 
rays.” Ina discharge tube the cathode rays, 
it seemed, were accompanied by a different 
kind of ray flowing in the opposite direction. 
In 1898 Wien, using the magnetic deflection 
method, showed that the canal rays con- 
sisted of a stream of positively charged 
particles of masses comparable with those of 
the atoms of the particular gas in the dis- 
charge tube. It was noted that the positive 
particles, being many times more massive 
than Thomson’s electrons, required a much 
stronger magnetic field than the electrons to 
deflect them to the same extent. 

In 1895 Réntgen discovered X-rays. ‘The 
luminous spot on the glass wall of a discharge 
tube, produced by the impact of the cathode 
rays, was the source of an invisible, pene- 
trating, photographically active radiation. 
An early experiment with X-rays was designed 
to determine whether, like the cathode rays, 
they could be deflected by a magnetic field. 
No sign of any deflection was noted. Hence 
arose the belief that, unlike the cathode 
rays—and, after 1898, unlike the canal rays— 
X-rays did not consist of a stream of elec- 
trically charged particles. They were either 
a stream of neutral particles or—the view of 
the majority—they consisted of a train of 
immaterial waves in the ether and were of the 
same general nature as visible light. 

From this synopsis it will be seen that by 
1899 it had become possible by a direct test 
to examine whether the rays emitted by 
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rdio-active substances were identical or 

otherwise With X-rays. If they were X-rays, 
and nothing but X-rays, they would not be 
deviable by a magnetic field. If they were 
found to be deviable, wholly or in part, then 
they must, wholly or in part, be different 
from X-rays. 

During 1899 tests of this nature were 
carried out almost simultaneously by Giesel 
in Germany, by Meyer and Schweidler in 
Austria and by Becquerel and Pierre Curie in 
France. In each case the tests were made on 
the rays emitted by radium preparations. 
The experimental procedures adopted were 
not identical, but all the results were in full 
agreement. We need here deal specifically 
only with Giesel’s method and results. 

Giese! arranged a pencil of the rays to 
traverse the space between the poles of an 
electro-magnet and thereafter to fall on a 
coated screen. When the magnet was 
excited the fluorescent spot on the screen was 
found to broaden out on one side. When the 
direction of the field was reversed the spot 
broadened out on the opposite side. The 
direction in which the spot broadened was 
the same as that in which a pencil of cathode 
rays would have been deviated by a similarly 
directed field. 

This result was very illuminating. In the 
first place it showed that a portion at least of 
the rays emitted by radium was deviable by 
a magnetic field and therefore could not 
consist of X-rays. From the direction in 
which the spot broadened it could be inferred 
that this deviable portion of the rays con- 
sisted, like the cathode rays, of a stream of 
negatively charged particles. 

Secondly, the fact that the spot on the 
sereen broadened out and did not shift bodily 
to one side suggested strongly that the rays 
emitted by radium were a mixture of two 
kinds, a kind which was deviable by a mag- 
netic field and a kind which was not. As a 
first guess it might be supposed that while 
the deviable portion consisted of a stream of 
negatively charged particles, the non-deviable 
portion consisted of X-rays. 

Thirdly, the fact that the fluorescent spot 
on the screen broadened and did not divide 
into two distinct spots was significant. It 
seemed to imply that the particles composing 
the deviable portion did not respond equally 
to the deviating influence of the magnetic 
field. Their deviations, it appeared, covered 
a range extending from a maximum value 
down to something approaching zero. From 
Thomson’s work on the electron it was known 
that the deviation suffered by a charged 
particle crossing a magnetic field depended 
upon the mass and the velocity of the particle 
and the charge which it carried. It was 


S therefore a fair inference that the particles 


composing the deviable portion of the radium 
rays differed among themselves in some way 
as regarded their mass, velocity or charge or 
possibly in more than one of these respects. 

To these facts Pierre Curie in 1900 con- 
tributed two interesting additions. He 
examined the relative penetrating powers of 
the two kinds of ray. That of the non- 
deviable rays was found to be slight while 
that of the deviable rays was considerable. 
Examining their ionising abilities, he found 
that the order was reversed. The ionising 
effect produced by the non-deviable rays 
was many times that produced by the 
deviable rays. No direct attempt seems to 
have been made to compare the photographic 
abilities of the two kinds of ray, but it was 
clearly established that the deviable rays at 
least were photographically active. 

A comparison of these various results with 
the characteristics assigned by Rutherford to 
his a and B-rays seemed to identify the non- 
deviable rays with the a-rays and the deviable 
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with the f-rays. Thea and f terminology 
soon became universally adopted and it was 
accepted that the two kinds of ray had the 
following distinguishing characteristics :— 

a-Rays.—Non-deviable by a magnetic 
field ; low penetrating power ; high ionising 
effect ; low photographic ability. 

B-Rays.—Deviable by a magnetic field ; 
high penetrating power ; low ionising effect ; 
high photographic ability. 

Attention now became concentrated for a 
time largely upon the f-rays. The fact that 
the a-rays were, or were believed to be, non- 
deviable by a magnetic field seemed to 
deprive physicists of their principal means of 
probing further into their nature. On the 
other hand, the deviability of the B-rays at 
once suggested the application to them of the 
method by which Thomson had recently 
measured the mass, velocity and charge of the 
cathode ray electrons. 

Thomson’s method, it will be recalled, 
turned upon the fact that the electrons of the 
cathode rays were deviated both by a mag- 
netic and by an electrostatic field. The ex- 
perimental procedure consisted of making the 
two deviations oppose one another. A 
measurement of the field strengths which had 
to be applied to make the net deviation zero 
provided data for the direct calculation of the 
specific charge e/m and the velocity v of the 
electrons. 

In 1900 Becquerel, followed by Dorn, a 
German physicist, showed that the f-rays, 
like the cathode rays, were deviable both in 
a magnetic and an electrostatic field. The 
application of Thomson’s method to the 
negatively charged particles of the B-rays 
then became immediately practicable. 

Becquerel was the first to publish his 
results. He found that the B-ray particles 
had a specific charge of about 10 million 
electro-magnetic units per gramme and a 
velocity of about 1-6x10cm per second. 
In 1897 Thomson had given a value of from 
7 to 9 million for the specific charge of 
cathode ray electrons and a mean value of 
about 0-3x10'° for their velocity. Both 
Thomson’s and Becquerel’s figures were 
necessarily rough. But allowing for experi- 
mental errors, they seemed to imply that the 
specific charge of a f-ray particle was the 
same as, or very similar to, that of an elec- 
tron. On the other hand, the velocity figures 
were markedly different. The cathode ray 
electrons had, it seemed, a mean velocity of 
about one-tenth that of light. The f-ray 
particles appeared to move much more 
swiftly, their velocity being more than half 
that of light. 

On the strength of Becquerel’s experiments 
and similar experiments performed by others 
it became accepted that the f-ray particles 
were electrons of the same mass and charge 
as those composing the cathode rays, but 
moving with a considerably higher velocity. 
That conclusion was not accepted altogether 
calmly. The production of a stream of elec- 
trons in a discharge tube required the expendi- 
ture of a considerable amount of electrical 
energy. It now appeared that radium—and, 
as further work quickly showed, uranium and 
thorium as well—could produce a stream of 
still faster electrons spontaneously and con- 
tinuously, unaided by any outside source of 
energy and independently of external con- 
ditions or state of chemical combination. It 
was a staggering blow to those who still 
sought to preserve their belief in the classical 
doctrine of the conservation of energy. 

Giesel’s experiment, as we have seen, 
implied that the electrons of the B-rays had 
velocities which were not uniform, but 
covered a considerable range of values. It 
was therefore obvious that Becquerel’s 
velocity figure must be a mean value of some 
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kind. Two questions at once arose: over 
what range did the actual velocities extend ? 
Was the specific charge of the B-ray electrons 
the same at all velocities ? 

The first to answer these questions was the 
German physicist Kaufmann in 1901. The 
experimental method he employed was an 
adaptation of that which Wien had intro- 
duced in 1898 for the purpose of measuring 
the specific charge and velocity of the “‘ canal 
ray’ particles in a discharge tube. Wien’s 
method, it will be recalled, was similar to that 
used by Thomson for measuring the specific 
charge and velocity of electrons with one 
important difference. Thomson arranged 
the magnetic and electrostatic fields in such 
a way that the respective deflections which 
they imparted to the electron stream were 
collinear but opposite in direction. Wien 
arranged the two fields in such a way that the 
respective deflections which they imparted to 
the canal ray particles were at right angles to 
each other. According to theory if all the 
particles had the same mass and charge, but 
had different velocities, they would, when 
received on a screen or plate after traversing 
the two fields, produce a trace of parabolic 
form. A measurement of the co-ordinates of 
any point on this trace combined with a 
knowledge of the field strengths was sufficient 
to enable the specific charge and the velocity 
of the particles striking the screen or plate at 
that point to be calculated. If the specific 
charge were truly the same for all the 
particles the trace would be a true parabola 
and the value of the specific charge calculated 
from the co-ordinates of any point on it 
would be the same. That would not be true, 
however, as regarded the velocity calcula- 
tions. The nearer the selected point on the 
parabola was to the origin of the curve the 
higher would be the velocity calculated from 
its co-ordinates. Wien—or, more accurately, 
those who followed and developed his 
method—found that the trace produced by 
the canal ray particles derived from any one 
gas was truly parabolic. The particles there- 
fore all had the same specific charge but 
varied in velocity. 

Kaufmann, adopting Wien’s method, 
directed a narrow pencil of the B-rays emitted 
by radium on to a photographic plate wrapped 
in a thin sheet of aluminium. On their way 
to the plate the rays traversed a magnetic 
field on which was superimposed a co- 
terminous electrostatic field. To reproduce 
the low pressure inside a discharge tube 
Kaufmann placed his whole apparatus inside 
a vacuum chamber. 

Kaufmann found that the trace impressed 
on the plate was not a true parabola. The 
value not only of the velocity but of the 
specific charge as well, calculated from the 
co-ordinates of any point on the trace, was 
different from point to point. The higher 
the velocity the lower was the value of the 
specific charge. The extent to which the 
specific charge fell as the velocity rose was 
remarkable. In order, however, to appre- 
ciate Kaufmann’s results correctly we must 
note that by 1901 the original figure given by 
Thomson in 1897 for the specific charge of 
the cathode ray electron had been revised 
upwards. The latest value placed it at 
18-6 million, or nearly twice as great as that 
first given by Thomson.* The average 
velocity of the electrons to which that figure 
related was about 23 per cent of the velocity 
of light. Kaufmann found that some of the 
B-ray electrons were moving with a velocity 
as great as 77 per cent of that of light. Their 
specific charge was only 13-1 million. 
Others were discovered to be moving still 
faster. Some were found with velocities 
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* The value accepted to-day is somewhat lower. 
latest figure is 17-592 million. 
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amounting to 95 per cent of that of light. 
Their specific charge was as low as 6-3 
millions. 

What was the explanation of this decrease 
in the specific charge, e/m, of the electron as 
its speed increased ? By 1901 it had become 
generally accepted that the charge e carried 
by an electron was a fundamental natural 
constant. It was the same for all electrons 
from whatever source they were derived and 
did not vary with the speed of the electron. 
If that were so, then the decrease of the 
specific charge of the electron with increase of 
velocity could be accounted for only by 
supposing that as the velocity increased the 
mass of the electron became greater. 

That the mass of any body depended on 
its velocity was heresy from the point of view 
of Newtonian philosophy. In 1901 Einstein’s 
theory of relativity, from which that con- 
clusion is a fundamental deduction, was as 
yet unknown. Nevertheless, the physicists 
of the day were fully prepared to accept the 
variation of mass with velocity as true—at 
least so far as bodies carrying electrical 
charges were concerned. As long ago as 1887 
J. J. Thomson had advanced a theory accord- 
ing to which an electrically charged body, 
when in motion, ought to have a greater 
apparent mass than when at rest. The gist 
of the theory, based strictly on Newtonian 
principles, was that an electrically charged 
body in motion acquired, by way of an addi- 
tion to its ordinary or Newtonian mass, an 
* electrical ’’ mass, the amount of which 
increased with the velocity of the body. 

The theory was afterwards developed by 
Heaviside, Searle, Abraham and others and a 
number of slightly different formule were 
advanced for the variation of the electrical 
mass with velocity. All agreed in making the 
added mass minute or very small at low 
velocities—say, up to about one-tenth the 
velocity of light—and in making it rise there- 
after at an ever-increasing rate towards 
infinity as the velocity of light was 
approached. 

How closely the physicists of the pre- 
Einstein era came towards anticipating the 
result which the theory of relativity was to 
yield can be seen from a study of Abraham’s 
formula advanced in 1902. According to that 
formula, when simplified, an electrically 
charged body of mass m, when at rest, would, 
when moving with a speed v, have a total 
effective mass given by m=m,(1+}v?/V?), 
where V was the velocity of light. Einstein’s 
formula in a comparable approximate form 
yields m=—m,(1+-}v?/V?). Those interested 
will find the two formule set out in full in the 
accompanying mathematical note. It should 
be observed that Abraham’s, and all other pre- 
Einstein formule, relate to the mass of a 
moving charged body. LEinstein’s formula 
relates to the mass of any moving body, 
whether charged or not. 

Kaufmann compared his experimental 
figures for the specific charge of f-ray 
particles with what they would be if the 
charge e remained constant while the mass m 
increased with the velocity in accordance 
with Abraham’s formula. He found that the 
observed and calculated values agreed on the 
average to within 1 or 2 per cent. Here was 
fair proof that the mass of an electron varied 
with the velocity and that the amount of the 
variation was of the order predicted by 
theory. It was realised that Thomson in 1897 
and others who had followed in his steps had 
failed to detect the variation because the 
velocities of the electrons present in a dis- 
charge tube were too low to make the effect 
appreciable. The much higher velocities 


encountered among the electrons composing 
the B-rays emitted by radio-active substances 
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permitted the variation to be detected and its 
magnitude to be measured experimentally. 

Means were soon found of accelerating 
cathode ray electrons to velocities comparable 
with those exhibited by B-ray electrons. The 
variation of the mass of these accelerated 
electrons became noticeable at the high 
speeds imparted to them. It proved to be in 
as close harmony with Abraham’s formula as 
Kaufmann’s experimental figures for B-ray 
electrons had been shown to be. 

On the theoretical side we may note that 
in 1904 H. A. Lorentz, still adhering to 
Newtonian principles, published a new 
formula for the mass of a moving body carry- 
ing an electrical charge. It proved to be an 
exact anticipation of the formula developed 
a year or so later by Einstein for the mass of 
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any moving body. Which shows once again 
that in scientific matters an erronec.:s theo 
is not necessarily incompatible with th, 
attainment of truth. 
MATHEMATICAL NOTE 

The Mass of a Moving Body.—Let ‘0 be th 
mass of a body at rest and m its 1 iss whey 
moving with a velocity v. Let) v/V=8, wher 
V is the velocity of light. 

Abraham’s Formula.—m/mo=}F (; 

1/1+6*, 1+8 

ree log ia. 1| - Expa: ting ang 
neglecting powers of ® greater than t!» fourth, 
we get m/mo= 1+-48. 


» Where 





Einstein’s Formula.—m/mo=(1—(*)4, 
approximately m/mo= 1+ }8?. 
The approximate forms of the foriwule ap 


not valid at high values of v. 


The Hydrogenation of Fatty Oils and Fat; 
By A. E. WILLIAMS, FCS. 
No. Il—(Continued from page 444, April 14th) 


COMPOSITION OF ELECTROLYTE 


| a the Knowles cell the composition of the 
electrolyte has considerable bearing on the 
efficiency and durability of the cell, and a 
special feed water system maintains the 
proper concentration. Generally, an elec- 
trolyte consisting of 18 to 20 per cent caustic 
soda is employed, for between these limits 
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FIG. 7—RELATIONSHIP 
AND VOLTAGE IN 


BETWEEN CURRENT 
KNOWLES CELL 


the solution has its maximum conductivity. 
Caustic potash can be substituted and is 
actually used in some plants. Its conduc- 
tivity is slightly higher and consequently 
the production per kilowatt-hour is some- 
what greater, but the limits of maximum 
conductivity lie between 28 and 30 per cent, 
while its corrosive action is considerable. 
It is also much more expensive than caustic 
soda. 

In order to increase the current density 
on the electrodes, attempts have been made to 
increase the surface of them without increas- 
ing their size, and a number of patents have 
been recorded relating to electrodes with pro- 
tuberances or other surface deformations. 
In the Knowles cell the positive plates are 
treated to give them a matt nickel surface 
and improvements have enabled the use of 
deeper electrodes, thus reducing the floor 
space occupied by the cells. The recent 
introduction of Knowles patented electrode 
has made the construction of a 2-V cell 
possible. This cell operates at its normal 
rating of 2-V with caustic soda electrolyte, 
and is capable of ing @ 100 per cent 
overload for indefinite periods without detri- 
ment. The graph, Fig. 7, shows the relation 


between current and voltage, for caustic 
and caustic soda electrolytes, in 
cells with the new electrodes. 


CELL TEMPERATURE CONTROL 


It is well known that the conductivity of 
an alkaline electrolyte increases rapidly with 
rising temperature, and it is also a fact that 
corrosive action is much greater at elevated 
temperatures. Therefore, to obtain long 
life and efficient service it is advisable to 
regulate the temperature. The Knowles 
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FiG. 8-TEMPERATURE CONTROL CELL 


cell normally operates at a temperature of 
60 deg. to 65 deg. Cent., and to keep within 
these figures a control system is incor- 
porated in each cell, so that close control 
of temperature can be obtained. Each of 
the cell tanks is fitted with a coil, provided 
with a quick-adjustment valve, through 
which either steam or cooling water can be 
circulated. Along the bank of cells are 


-two mains, the top for the inlet and the 
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potton: for the drain; branches from these 
mains !cad to each cell. 

At ithe end of the inlet main a valve is 
fitted to give @ coarse adjustment to the 
heatiny or cooling medium, whilst the valves 
on each cell provide the fine adjustment. 
The diagram (Fig. 8) shows the arrangement 
of the temperature-control coil in the cell. 
By ths means of control the electrolyte of 





FiG. 9-BAMAG FILTER PRESS ELECTROLYTIC CELL 


each cell and the whole battery is maintained 
at even temperature, and current distribution 
will be regular. If an electrolytic plant is 
operating chiefly on the “ off-peak ” load of 
an outside power supply, the temperature- 
control system is particularly useful, for 
when the cells are receiving overload current 
the temperature can be kept down by circulat- 
ing cold water. When the amperage input 
is low, steam can be used in the cell coils 
to give maximum efficiency. 


FirteR Press ELECTROLYTIC CELL 


Distinct from the tank type of cell, just 
described, is the so-called “filter press” 
cell, an example of which is the Bamag 
electrolyser (Fig. 9). In this equipment the 
individual cells and electrodes are clamped 
together to form a compact battery, through 
which the current passes from one end to the 
other, so that the electrode arrangement is in 
series electrically. The cells may be con- 
structed of steel or of plastic material, and 
into them are inserted asbestos diaphragms 
interwoven with nickel to give mechanical 
strength. When the cell construction is of 
steel, an insulating coating is applied to 
prevent the cells acting as _ electrodes. 
Between neighbouring cells is an e'ectrode 
separated from the cell frames by insulating 
joints. This main electrode carries two 
auxiliary perforated plate electrodes, one 
acting as a cathode in one cell and the other 
acting as an anode in the adjoining cell. 
Such an arrangement, whereby an electrode 
is acting as positive on one side and negative 
on the other side, with both sides at the same 
potential electrically, is termed a “ bipolar ” 
arrangement. The whole battery is held 
together by tie bars and end frames, while the 
centre chamber in some types is merely a 
neat plumbing device for the pipework, but 
in others it provides additional cooling for 
the electrolyte. 

When current is passed through the battery 
so that the nickelled side of the main elec- 
trode and the nickelled auxiliary electrode are 
charged positively with respect to the steel 
side of the adjoining main electrodes and 
their steel auxiliary electrodes, oxygen is 
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evolved from the anodes and hydrogen 
from the cathodes. These two gases are 
kept apart by the asbestos diaphragms. As 
the presence of gas bubbles within the 
the electrolyte increases the resistance 
between the electrodes, it is arranged that 
the gas and electrolyte are removed from the 
cell and replaced by completely de-gassed 
electrolyte. To do this, use is made of the 
air-lift principle. Bub- 
bles of gas carry the 
electrolyte into the re- 
spective gas channels 
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for hydrogen and oxygen, when the gases 
and electrolyte pass into lye drums, wherein 
the electrolyte, while still containing a 
certain amount of gas, passes over cooling 
coils, being completely de-gassed and its 
temperature adjusted. The gases pass 
through water seals into gas-washing drums 
for scrubbing and cooling. The two streams 
of electrolyte from the oxygen and hydrogen 
lye drums rejoin at the centre chamber, then 
pass through a filter to the common lye 
channel, from whence they return through 
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ports at the bottom of the cell, There is 
thus a continuous natural circulation of 
electrolyte, and gas bubbles are continuously 
removed from the current path, while 
asbestos particles, &c., which might interfere 
with the efficient operation of the battery 
are removed by the filter. 


SteaM-IRon Process 
The steam-iron process is a convenient 
method for producing hydrogen in single- 
stage operation. An iron base contact 


material is first reduced to iron sub-oxides . 


with a suitable reducing gas, and is then in a 
condition to decompose steam to hydrogen, 
itself being oxidised again. Continuity of 
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production is attained by repeating the cycle 
of operation, made up of the contact material 
reducing phase and oxidising phase, with 
purges as needed. To maintain the tempera- 
ture in the contact material heat must be 
supplied. The contact material consists 
essentially of oxides of iron, such as Fe,O,, 
which have their oxygen abstracted by the 
passage of the reducing gases, CO and H,, 
thus : 


Fo,0,+CO+H,=Fe+2Fe0+C0,+H,0 
This is typically the chemical reaction of 
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FIG. 10-STEAM-IRON HYDROGEN GENERATOR 


the reducing phase, and the proportion of 
Fe to FeO varies with the working conditions, 
In the oxidising phase, steam (H,0O) is passed 
through the reduced contact material, to 
be itself broken down into hydrogen, while 
the reduced material is oxidised back again, 
more or less to its original form, thus : 


Fo-+2Fe0+2H,0=Fe,0,+2H,. 


In practice the whole of the carbon mon- 
oxide and hydrogen is not expended to 
reduce the iron oxides, but some passes 
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STEAM -IRON HYDROGEN PLANT 


through unaffected, for the reaction is of a 
reversible character, and equilibrium is 
partly dependent on temperature. The com- 
bustion of this spent reducing gas can provide 
an ample amount of heat to maintain tem- 
perature conditions in the plant. Several 
types of plant have been designed for the 
steam-iron process by the Power-Gas Cor- 
poration, Ltd., one of which is outlined in 
Fig. 10. The hydrogen generator is fire- 
brick-lined and consists essentially of a 
section to contain the contact material, and 
@ superheater filled with refractory chequer 
work. Reducing gases pass up through the 
contact material, spent gas leaving the 
material is burned with a controlled amount 
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of air, and the hot products of combustion 
heat up the chequer work of the superheater 
before passing to atmosphere via the stack. 
During the oxidising phase, which is the 
hydrogen-making period, steam is highly 
superheated before passing into the contact 
material. Other features of this generator 
include a refractory heat-exchanger to retain 
some of the heat that would otherwise leave 
the generator with the hydrogen, and a 
reducing gas preliminary pre-heater to 
abstract more heat from the spent reducing 
gas. The recuperated heat is, of course, 
returned to the contact material with the 
reducing gas to improve process efficiency. 
The cycle of operation may be ten minutes 
long, with two phases, of reducing and 
oxidising, each about five minutes. Theré 
are also very short phases of purging to rid 
the system as far as possible of the reducing 


gas impurities. In plants of this type all of ° 


the working valves for gas, steam and air 
are interlocked to ensure safe working and 
arranged for easy automatic control by a 
mechanical operator, which is also capable 
of hand operation when necessary. 

Water gas made from coke, containing 
approximately 40 per cent carbon monoxide 
and 50 per cent hydrogen, is normally 
employed for reducing the contact material ; 
but these plants have operated satisfactorily 
with producer gas, town’s gas, coke-oven 
gas, &c. As hydrogen created by the steam- 
iron process is not initially as pure as that 
produced electrolytically, a system of puri- 
fication is necessary. 


HYDROGEN PURIFICATION 


Removal of hydrogen sulphide, H,S, is 
effected very simply and simultaneously 
with cooling of the hot crude hydrogen from 
the generator. Spent solution from the 
subsequent soda scrubbing towers, wherein 
CO, is removed, is added to the water in 
circuit around the hydrogen cooler to main- 
tain a weakly alkaline liquor, and the H,S con- 
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ing gas cooler can be served from the same 
weak liquor circulating system, H,S is sub- 
stantially removed from that gas simultan- 
eously with cooling it. The cooled hydrogen 
is delivered through the first of a series of 
scrubbing towers for CO, removal with 
caustic soda solution, before passing to the 
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well as that H,S formed by decomposition 
of the slight trace of organic sulphur com. 
pounds in the catalytic CO oxidiser, ;, 
completely removed from the hydrogen in the 
soda scrubbing towers. The process floy 
sheet, Fig. 11, shows the whole system of 
hydrogen production and purification. whilp 





FIG. 12—HYDROGEN WASHER-COOLER PURIFIERS 


catalytic CO oxidiser. Steam is added, the 
hydrogen—containing from 0-2 to 0-6 per 
cent CO, depending on conditions of working 
—is heated and passed through the catalyst 
material to a gas cooler, and thence through 
the second soda scrubbing tower, to become 
available as purified hydrogen ready for use 
in the hydrogenation process. The CO, is 





FIG. 13—GENERATORS OF A THREE-UNIT HYDROGEN PLANT 


tent of the hydrogen is reduced practically to 
the “ not measurable ’’ stage. The heated used 
weak liquor is passed over the liquor cooling 
tower for cooling by aeration and simultan- 
eous regeneration before re-use. As the reduc- 





completely eliminated with a single-stage 
oxidiser, while the CO is reduced to 0-05 
per cent or less by reacting with steam to 
yield additional hydrogen. Any H,S which 
may have escaped the first purification, as 





Fig. 12 depicts the washer-cooler purifiers, and 
Fig. 13 is a view of the generators at ground 
level of a three-unit hydrogen plant. 

Producer gas may be used for reducing 
purposes in the steam-iron process, and as the 
efficiency of making producer gas is 25 per 
cent higher than that of water gas, the cost 
is a good deal lower, for the coke consumption 
is less per 1000 cubic feet of hydrogen. A 
further and substantial advantage of pro- 
ducer gas is that it can be made from other 
and cheaper fuels than. the good quality 
coke which is necessary to produce water 
gas. For example, producer gas can be made 
from vegetable refuse such as cottonseed 
husks and the like. Until a few years ago 
hydrogen produced by the steam-iron process 
was not always satisfactory for oil hydro- 
genation, since such oils and the nickel 
catalyst are extremely sensitive to the 
impurities derived from the steam-iron pro- 
cess. Manufacturers of plant for the produe- 
tion of hydrogen by this process have always 
been aware that such impurities rendered 
the hydrogen unsuitable for oil hardening, 
and over a number of years strenuous efforts 
were made to devise methods of eliminating 
these impurities. That these efforts have 
been successful is shown by the fact that the 
steam-iron process now produces gas com- 
paring favourably with that from the 
electrolytic plants. 

In general, the industrial success of the 
electrolytic plant depends on a cheap supply 
of electricity and a remunerative outlet for 
the oxygen simultaneously produced. This 
method of gas production has the advantage 
that its capacity can be anything from one or 
two cells coupled together to supply a research 
laboratory with pure gas, up to the very 
large installations required for oil hardening 
and other industrial processes. The advan- 
tage of the steam-iron process is that it is 
not dependent to any great extent on a cheap 
supply of electricity, and in large-scale 
operation its costs compare favourably with 
those of the electrolytic plant. 
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The Institute of Metals 


No. [11—(Continued from page 442, April 14th) 
HE whole of Thursday, March 30th, was 


devoied to a “Symposium on Metal- 
lurgical Aspects of the Hot-Working of Non- 
Ferrous Metals and Alloys.” In the morning 
the following papers were introduced and 
discussed :— 


THE HOT ROLLING OF ALUMINIUM AND ITS 
ALLOYS 


By F. Kasz, B.Sc., A.R.Ae.S., and P. C. Varuey, 
MB.E., M.A. (contribution from the British 
Aluminium Company, Ltd.) 
SyNopsis 


A general description is given of current practice 
in the hot rolling of aluminium and its alloys, 
together with @ discussion of the various considera- 


tions mg, 3 to the adoption of the methods 
employed. addition, the question of the pre- 
heating of the rolling slab is considered. The paper 
also contains an 0 9 of the physical and metal- 
lurgical aspects of hot rolling, including a detailed 
discussion of the mode of deformation. It is sug- 
that in the hot rolling of aluminium the metal 
behaves as a very viscous fluid, and that while there 
is no roll-face slip there is considerable relative 
movement of the various layers of the metal. The 
bearing of this upon some of the practical problems 
of the process is considered. The effect of hot rolling 
upon the metallurgical constitution of the metal is 
dealt with, and some indication is given of the 
influence of hot-rolling variables upon the behaviour 
of the finished product after final cold rolling to 
gauge. 
THE EXTRUSION OF ALUMINIUM ALLOYS 
By Curistorser Smiru, F.1.M. 
SyYNopsis 


The extrusion process is described, with special 
reference to its use for aluminium alloys. Some 
information is given on the practice employed in 
die manufacture, and the nature of the flow that 
normally occurs in the extrusion of non-ferrous 
alloys is briefly considered. The particular con- 
ditions which may arise in the extrusion of alumi- 
nium alloys are described, and the dependence on 
these conditions of the type of structure and pro- 
perties obtained is discussed. blems asso- 
ciated with the production of heat-treated alloys 
in the form of extrusions are also dealt with. 


THE HOT FORGING AND HOT STAMPING OF 
ALUMINIUM AND ITS ALLOYS 


By F. E. Sroxexp, F.I.M. 
SyYNopsis 


The general ee of forging aluminium and 
aluminium-rich ys are reviewed, and some of the 
essential differences in practice between the forging 
of these materials and the forging of steels are 
indicated. The difficulties associated with the 
accurate estimation of the values of strength and 
ductility ruling at particular locations in forgings 
of the aluminium alloys are already well known, 
but the aircraft industry, especially, requires 
assurances of minimum values at various locations 
in important forgings. This problem is discussed, 
together with the influence of various factors which 
have a bearing upon it, such as the alloy used, the 
forging stock, its size, method of manufacture, the 
methods and temperatures employed during the 
forging and subsequent heat-treatment operations, 
and the final shape and flow lines produced in the 
various parts of the forging itself, &c. Frequent 
reference is made to published work. 


THE HOT WORKING OF MAGNESIUM AND 
ITS ALLOYS 


By R. G. Witxinson, B.Sc., and F. A. Fox, D.Sc., 
F.1I.M. 


SyNopsis 

Current practice in the rolling, extrusion and 
forging of magnesium-base alloys in the U.K. is 
described, and special mention is made of the metal- 
lurgical factors which have led to the great advances 
in quality and economy of production which have 
taken place over about the last ten years. The 
importance of the direct-chill casting process is 
emphasised ; stock so produced in the new zirco- 
nium-containing high-strength alloys can be hot 
worked over a wide temperature range, use of initial 
temperatures as high as 500 deg. to 520 deg. Cent. 
permitting heavy reductions to be effected without 
failure, Short accounts are given of U.K. and U.S. 
development projects which have shown that 
modern magnesium-base alloys can be hot worked 


under drastic conditions similar to those which are 
applied to mild steel, and comments are made on 
some possible future lines of development. The 
compositions and properties of the principal alloys 
are given and the effects of varying working con- 
ditions are indicated. 

Dr. G. J. Smithells acted as rapporteur for 
these papers. 


DIscussion 


Mr. R. Chadwick (Imperial Chemical 
Industries) said it was clear that small 
amounts of elements such as iron, silicon and 
manganese exerted a disproportionately large 
effect upon recrystallisation. In commercial 
aluminium containing silicon and iron the 
annealing temperature was raised and the 
grain size of cold-rolled and annealed sheet 
refined if the ingot was hot rolled at a high 
temperature, i.e., 500 deg. Cent. A similar 
effect resulted after an anneal or soaking 
treatment at 500 deg. Cent. on the hot-rolled 
strip. Grain size on the annealing of alumi- 
nium depended not on the temperature of the 
furnace in which the metal was placed, but 
on the rate of rise of temperature of the 
metal through the recrystallisation tempera- 
ture, so that, generally speaking, the higher 
the furnace temperature the smaller the 
grain size. If, therefore, the annealing tem- 
perature was raised some refinement of grain 
might well be expected to result. When 

anese was present it was clear from work 
which he had been concerned with that the 
raising of the annealing temperature led to 
an increase in critical reduction. It would 
be of considerable interest to examine the 
effect of varying the content of manganese in 
solid solution in aluminium-manganese alloys 
subjected to different quenching treatments. 

Mr. W. K. J. Pearson (British Aluminium 
Company, Ltd.), referring to comments in the 
paper by Kasz and Varley on the effect of 
block structure in the rolling of aluminium 
alloys, said it was a surprising thing that the 
block structure did, in fact, survive through 
rolling and even through more than one stage 
of rec isation. 

Mr. W. C. F. Hessenberg (B.1.8.R.A.) con- 
fined his remarks to the paper by Kasz and 
Varley because he thought it was the one 
out of a very interesting group of papers 
which showed the nicest appreciation of the 
way in which metallurgy and mechanics 
were mixed up in these problems. In con- 
nection with the reference to the work of 
Baker and his colleagues on residual stresses 
after cold rolling, he said he thought there 
was a slight confusion between the residual 
stresses left in the slab after rolling and the 
actual stresses which caused crocodiling. It 
was significant that Baker’s work led directly 
to the conclusion that to avoid crocodiling, 
the roll diameter should be kept as large as 
possible in relation to the thickness of the 
slab. The authors stated: “‘ Now with such 
a high coefficient of friction there is a very 
marked tendency for the metal to stick to 
the rolls and be torn apart along the centre 
plane.” He did not know whether they 
thought that the coefficient of friction was 
responsible for thé sticking or whether it 
was merely a coincidence that the two 
occurred together. But if one stuck a stamp 
on a letter and then tried to shift it by 
sliding, it was seen what a high coefficient of 
friction really was. By taking up a corner of 
the stamp it could be picked off easily. That 
was what was happening in the case of metal 
separating from the roll at the point of exit. 
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There were no sliding forces involved in that 
kind of separation. The real origin of 
crocodiling effects was somewhat different. 

Mr. J. C. Swan said that in hot rolling they 
did not go above 5}in slab, and he never had 
trouble with crocodiling on pure aluminium. 
It seemed that when one went above that 
thickness there was likely to be trouble in 
that way. All the trouble he had encoun- 
tered in hot rolling, when he got it, was con- 
fined to edge cracking, and he had had quite 
extensive experience of that. With chill- 
cast slabs it was due exclusively to casting at 
too low a temperature or at too slow a speed. 
With continuous cast slabs tearing was 
usually due to stress cracks along the edge. 

Mr. Josiah Jones (College of Aeronautics, 
Cranfield) said that the aircraft industry 
wanted high-strength forgings and, more than 
ever in modern aircraft design, was demand- 
ing the complicated forging in order to cut 
down joints and save weight. Further, often 
in aircraft structures there were stresses in 
all three directions and therefore the designer 
had to design on the minimum conditions. 
He had read Dr. Sachs’ classic paper in the 
Journal in 1939—in which the use of castings 
was advocated—and also the present paper 
by Mr. Stokeld, hoping to see just what the 
light alloy scientists and the drop forger had 
done in the intervening ten years, but he was 
disappointed because it seemed, as a general- 
isation, that Dr. Sachs’ paper was concerned 
with the “why,” whereas Mr. .Stokeld’s 
paper was concerned much more with the 
“how.” But the two did get on to common 
ground on the question of stock—the original 
from which the forging was made—and they 
were both insistent that a good forging could 
only come from good stock. In fact, he got 
the impression from reading the two papers 
that the ancient metallurgical landmark that 
forging was better than casting was dis- 
appearing. There was the insistence in both 
papers that the forging operation, per se, 
made very little improvement in the mech- 
anical properties. Mr. Stokeld had a very 
important advantage in having as his raw 
material something approaching a uniform 
stock, viz., the continuously cast billet, and 
he wondered whether the day was not almost 
here when the Standards Committee could 
be persuaded to put in their D.T.D. specifica- 
tion that stock for drop forgings must be 
continuously cast material. If the forgers 
could help in comparing the properties in 
relative positions of the same forgings taken 
from billets of different origin, they might, 
from Mr. Stokeld’s paper, make a very strong 
case for the continuously cast billet as the 
essential source of their forging. 

Professor H. O’Neill (University College, 
Swansea) said he would like to underline, for 
the benefit of students, that Kasz and Varley 
made it clear in their paper that to them hot 
rolling was cold rolling under certain circum- 
stances. It was also pointed out in their 
paper that the top surface of the metal was 
more heavily worked than the bottom, and 
that the upper roll momentarily transmitted 
more power. Was there a case here for inde- 
pendent motors to drive the two rolls ? 

Mr. F. E. Stokeld (The Deritend Stamping 
Company, Ltd.) said that, whilst he was very 
pleased to hear Mr. Jones’ contribution, he 
was sorry to hear him quote from Dr. Sachs’ 
paper that the only way to get a good forging 
was to use a casting. Nowadays the forging 
industry was concentrating upon producing 
the properties that were required in forgings 
in specific locations in those forgings and the 
results were judged by taking test pieces from 
those locations. 

Mr. C. E. Davies said he was interested in 
the mechanical aspect of the hot working of 
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metals, and particularly in the paper by Kasz 
and Varley. In rolling thick. slabs, heavier 
reductions were required. It had been sug- 
gested that a larger roll diameter was to be 
preferred, but he disagreed with that. In his 
view, greater pressure was wanted. The size 
of roll used in breaking down aluminium 
ingots was usually 34in to 40in, or something 
like that, and when there was an increase in 
the width of the slab and greater power, a 
bigger roll still would be wanted, and it might 
become impossibly large from the practical 
point of view. That seemed to lead to the 
suggestion that we should have to consider 
what was already done in America and 
have the four-high mill for the earlier break- 
ing down of heavy ingots. 

Mr. I. D. Taverner said that there was a 
possibility of getting a variation in the 
physical dimensions of an extrusion. With 
the high-strength alloys that variation could 
be as much as 4 per cent or 5 per cent over 
the full length of the extrusion. Extrusions 
to-day, particularly in the aircraft industry, 
were required to extremely close limits, and 
precision extrusions were called for. The 
problem of the variation between the back 
and the front of the billet was one which 
needed to be solved. It was, as would be 
expected, worst with the high-strength alloys, 
where also it was most important. 

Mr. Mountford (British Aluminium Com- 
pany, Ltd.) believed there was still a great 
chance in the aircraft industry that forgings 
would continue to be used for high-strength 
parts. Although casting techniques were 
improving, he did not think we could hope to 
eliminate entirely the minor defects which 
would give rise to stress raisers, and therefore 
cause parts to fail in the air. 

Mr. Christopher Smith (James Booth and 
Co., Ltd.) maintained that, when producing 
large forgings, the effect of friction was very 
pronounced. There were areas which were 
hardly worked at all and there were areas in 
another place which were worked enormously 
and in which the contours were stretched out 
and refined. Thus there were very intense 
differences in uniformity in very large 
forgings. That sometimes made him think 
that we were not using the best alloys for the 
production of those forgings. It might well 
be that if alloys were properly chosen, casting 
might give better service than some of the 
forgings which had been produced. He 
suggested that friction was a very important 
metallurgical subject to which, perhaps, 
insufficient attention had been given, and it 
might well be a subject for a symposium. 

Mr. A. E. L. Tate (National Physical Labo- 
ratory) called attention to the following state- 
ment in the paper by Wilkinson and Fox : 
“| . magnesium-zine-zirconium alloys excel 
the others in hot workability. This is mainly 
consequent upon the high solidus permitting 
the use of working temperatures of around 
500 deg. Cent., and the very fine grain size 
of the cast stock.” He was not quite sure, 
however, whether that was right. It had 
been found at the N.P.L., in a series of binary 
zinc-magnesium alloys where the solidus was 
about 320 deg. Cent., that if an ingot was 
heat-treated for a long time—say, twenty- 
four hours—at below this temperature it 
could be raised successfully to just below 
500 deg. Cent. and rolled, almost in the same 
way as the magnesium-zine-zirconium alloy, 
and with a very coarse grain size of the order 
of fifty times the size of the zinc zirconium. 
Therefore it would seem that grain size was 
not an important factor in the rollability of 
this AZ31. 

Mr. F. A. Fox (H. J. Enthoven and Sons, 
Ltd.) said he was familiar with Mr. Tate’s 
rolling of the binary alloys, but he suggested 
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that the zirconium alloy did perhaps score 
over the binary magnesium-zine alloy use 
it did not need lengthy solution treatment. 
A further point in that connection was that 
there was a world of difference between the 
overall structure of a very large chilled 
rolling slab and the structure of a much 
smaller chill cast slab. On the question of 
grain size, there again he thought the main 
factor was the scale effect. It was a very 
different thing breaking down a large slab 
and doing the same thing with quite a small 
piece on small rolls. 

Professor A. J. Murphy (Birmingham Uni- 
versity) said it seemed to him that not 
enough emphasis had been laid on the very 
great advantages of effective grain define- 
ment in ingots, particularly large ingots. It 
was not unnaturally the case sometimes that 
in making a large forging a large enough 
ingot could not be obtained to give the 
desired percentage reduction of section, and 
therefore the product was made by a pro- 
cedure which the manufacturer realised was 
not ideal, since he had not put so much work 
on it as he would like. In those cases 
effective grain definement with a cast ingot 
produced a very much higher level of pro- 
perties, and especially elongation, in the 
finished forging as compared with a similar 
forging made with the same reduction of area 
with a coarser initial grain size. 

Dr. W. M. Doyle (High Duty Alloys, Ltd.) 
thought that in the paper by Wilkinson and 
Fox some tribute ought to have been paid to 
the development of a technique which was 
developed in his firm for the manufacture of 
very large airscrew blades to D.T.D. 322. 
It was developed before the war and during 
the first two and a half years of the war 
many thousands of blades were made in a 
magnesium alloy equivalent to AZ855. The 
impression given by the paper was that the 
difficulties associated with forging large 
magnesium alloy ingots were very great until 
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it was discovered that zirconium w:s the 
panacea for everything. But that wis not 
so. His firm had succeeded in makin, thegy 
very large forgings, not from extruded stock 
but from cast stock. 

Mr. B. Walters (Imperial Smelting Com. 
pany, Ltd.) referred to a point mentio:.ed jn 
the paper by Wilkinson and Fox concerning 
the use of the direct chill casting procvss for 
the stock. It was stated that the fine grain 
product was important, as was aly the 
question of the soundness of the stock. But 
he was not quite so certain that soun inegs, 
per se, was so important. In work on mag. 
nesium rolling he had found that the ii ..port. 
ant thing was not to have the slab com) 'ctely 
sound, but by choosing the casting nm thod 
and having a fairly high degree of chill 011 the 
mould surface, to keep the unsoundness way 
from the surface of the slab. 

Mr. F. A. Fox replied that it would be 
necessary to work with a sound ingot if ‘here 
was the possibility of internal oxidation. 

Mr. B. I. Bond-Williams, referring to the 
paper by Mr. Smith, asked why it was neces. 
sary to have a sharp edge to the extrusion die 
orifice. In the first place, the extrusion die 
was used for more than one extrusion, am his 
experience—not in aluminium, he admittvd— 
was that after the die had been used once 
or twice it was very difficult to maintain a 
sharp edge to the orifice, and that, in practice, 
it was found that in extruding other materials 
the extrusion became easier as the sharp edge 
was worn away. Was the form of extrusion 
die largely dictated by the type of equipment 
available ? Was it dictated by the production 
engineer and would there be an advantaye in 
using a die in which the flow was eased into 
the bearing rather than being abrupt # 

Mr. Smith, replying, thought the shape of 
the die was certainly influenced by the 
material being used in the die. 

The proceedings were then adjourned until 
the afternoon. 


(T'o be continued) 
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N Thursday afternoon, March 30th, the 
following paper was read and discussed :— 


NOTES ON STRESSES IN TANKER MEMBERS 
By H. J. Apams, B.Sc. 
SumMary 

In the paper the Hardy-Cross method of moment 
distribution in frame rings is applied to the trans- 
verse frame rings of two modern tankers for several 
conditions of loading and draught. The variation 
of moment of inertia and section modulus over the 
length of the members is taken into account and 
curves of bending moment and stress distribution 
are drawn for each member. Positions of peak 
stress are clearly brought out. The methods used 
for obtaining the carry-over factor and the stiffness 
of each member and for calculating the fixed end 
moments are indicated in appendices to the paper. 


‘Discussion 


Mr. J. M. Murray said the method adopted 
afforded a good basis of comparison of the 
stresses sustained by the transverse members 
in different of tankers, and the author 
might have obtained the same results if he 
had adopted the principle of superposition 
of loads. It was doubtful whether it was 
really necessary to work out the calculations 
for the three draughts taken—the ship at 
level load draught, in the hollow of a standard 
wave, and on the crest of a wave. ‘The first 
was the basic condition, which the tanker 
experienced for the most vu of her life ; 
the other conditions were fluctuations from 


that basic condition and might be taken care 
of in the over-riding factor of safety. ‘Ihe 
calculations, he continued, gave an indication 
of the effect of disposition of loading, and 
demonstrated the importance of avoiding 
hard spots and discontinuities. Some of the 
examples taken by the author showed very 
clearly that improvements could be effected 
in tanker design. Points which Mr. Adams 
had raised were kept in mind in formulating 
the new tanker rules recently published by 
Lloyd’s Register. 

Mr. J. H. Cox, in a written communica- 
tion, «stated that the Hardy-Cross method 
of analysis was far simpler in its application 
to frame rings and was less laborious than 
the “principle of least work” method, 
but the limited amount of data available on 
the subject for comparison with the 
theoretical values called for experimental 
work to be carried out under sea-going conci- 
tions to verify the calculated results. 

Mr. W. Muckle said that one of the 
difficulties of a transverse strength problem 
was first to get the section in equilibrium, 
and he asked if the author had balanced up 
the buoyant forces with the loads on the 
section. To isolate a section in a transverse 
strength calculation any support obtained 
from the other part of the structure, such as 
longitudinals, had to be ignored as the 
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plem would become one of stiffening in 
two cifferent directions. Mr. Muckle agreed 
that the assumption with regard to brackets 
giving complete fixity at the ends might 
jead ‘0 erroneous results, but wondered 
whether anyone had tried to investigate the 
elasticity of the brackets themselves. 

Mr. E. C. B. Corlett asked if the author 
had considered half a frame ring rather than 
ful! frame ring, and had he considered 
transverses as built in on a centre line ¢ 

Mr. Adams, replying to Mr. Murray, 
admitted that he had not realised that super- 
position of loads would have reduced the 
work, and that the longest part of the 
calculations was in connection with the loads 
in the struts. If one were dealing with a 
vessel which had no struts, the calculations 
required would not be very lengthy, and, 
using Mr. Murray’s suggestion, they would 
be within the scope of any relatively simple 
calculation. He agreed with Mr. Cox that 
the theoretical results were open to doubt in 
such an intricate structure as a ship, but he 
felt it was too much to hope for experimental 
work to check the results of calculations he 
had made. 

The next paper was : 

SHIFTING BOARDS FOR BALLASTED 

CARGO VESSELS 
By R. A. Beatriz, B.Sc. 
SuMMARY 

Problems arising out of the carriage of solid 
ballast have shown that very little information 
appears to be available for the guidance of those 
faced with the orga ys fitting of shifting boards 
for retaining solid in ships. On a night in 
September, 1948, the steamer “* Leicester,” owned 
by the Federal Steam ee y, Ltd., 
on a ballast vo from Ti to New York, 
and having shifting boards fitted in her ‘tween 
decks where the ballast was carried, encountered 
a hurricane. She assumed a list of some 40 deg. to 
port, owing to ballast having shifted and was 
abandoned. The ship was picked up by salvage 
tugs and towed to Bermuda, where it was found 
that the shifting boards had failed and that a large 
shift of ballast had occurred. 

The paper describes the condition of the vessel on 
her arrival at Bermuda and the nature of the failure 
of the shifting boards. The author attempts to 
analyse the causes of failure and ends by epplying 
the conclusions reached to deriving scantlings an 
to comets, peoonne to be taken in designing 


and fitting shifting boards 


Discussion 

Mr. H. S. Pengelly said that the paper 
related to an occasion when information 
was available concerning the events leading 
up to the very near total loss of a ship at 
sea; usually in the case of a total loss the 
information was lost with the ship. The 
paper showed that, even if the shifting boards 
had been fully effective, a heel of between 
15 deg. and 21 deg. might have occurred 
due to the piling up of ballast. In the 
“ Leicester ” spilling of ballast had occurred 
in Nos. 3, 4 and 5 ’tween deck spaces, and a 
permanent list of something like 30 deg. 
might very well have arisen in the ship, 
even without complete failure of the boards ; 
the total failure of the boards in No. 2 ’tween 
deck space and the partial failure in Nos. 3, 
4 and 5 had resulted in a permanent list of 
36 deg. The conclusions from the experience 
were that shifting boards should con- 
tinuous and amply strong, and it was evident 
that 4in by 34in angle bars fitted about 10ft 
apart were not strong enough for the job. 

Mr. G. Daniel dealt with the disposition 
of the ballast as between the *tween decks 
and the holds, and the resulting metacentric 
height. The authorities in this country had 
always placed the responsibility for the load- 
ing of the ship on the master; we could 
not make definite rules as to exactly how 
cargo should be distributed; it must be 
left to the master to decide whether he put 
the ballast or cargo in between decks or in 
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the holds, and he should be given all informa- 
tion to enable him to make his decision. 
The short answer as to why dry ballast was 
necessary was that in ships generally there 
was not sufficient water ballast capacity, 
particularly in oil-burning ships of that type, 
to enable the master to obtain the draught 
that he deemed necessary to secure the 
immersion of the propeller and the general 
seaworthiness and mancuvrability of the 
ship. It was essential that he should realise 
the possibility of the ballast moving and take 
proper precautions to ensure the safety of 
the ship. Mr. Daniel felt that the author had 
assumed in his calculations that the boards 
were in perfect condition and would not give. 
Bearing in mind the forces exerted on a ship 
rolling heavily at sea, and the frailties of 
human nature in the fitting of the shifting 
boards, it was proper not to rely entirely on 
the boards, but to ensure that the ship had a 
margin of stability. The diagram showing 
the righting and upsetting moments indi- 
cated that there was a margin of stability, 
but considering the possibility of the ship 
getting out of control due to a lost rudder 
or engine trouble and the ballast moving 
about with its acceleration forces, then the 
reserve of stability was not too large. Most 
masters and many naval architects would 
consider a 3ft G.M. in a ballasted ship, with 
its high freeboard, as a very good proposition, 
but there was no reserve. At 50 deg. there 
was @ maximum righting moment of about 
23,000 foot-tons ; if the G.M. were 2ft that 
righting moment was reduced by about 5000 
foot-tons, and the reserve of righting moment 
would not come above the upsetting moment, 
so that the “ Leicester,” if she had had a 
G.M. of 2ft would have been lost. It was 
essential to ensure that the metacentric 
height in the ballasted condition was ample 
to meet the contingency of the ballast 
shifting. Masters should be advised of what 
could happen, and he advocated that in 
this case the ballast should be stowed so as to 
provide a G.M. between 5ft and 6ft. Had the 
ballast been stowed half in the hold and half 
in *tween decks the G.M. of the “ Leicester ”’ 
would have been 6:lft; with one-third in 
the hold and two-thirds *tween decks, the 
G.M. would have been about 5ft, and in the 
light of events it would have been better to 
have made such provision. Advice to masters 
on the precautions to be taken in ships carry- 
ing dry ballast had been under consideration 
in the Ministry for some time, and it was 
hoped shortly to issue simple instructions. 
Mr. W. J. G. Hawkins said that at the 
Ministry of Transport he had examined 
reports on the various types of material 
used as solid ballast in the United Kingdom. 
The materials commonly used were sand, a 
mixture of sand and stones (such as Thames 
ballast), colliery refuse of various kinds, and 
slag from steel works, and the stowage rates 
were in the region of 20 cubic feet per ton. 
Figures for angle of repose varied with the 
degree of wetness of the ballast, from about 
30 deg. in the dry condition to a higher figure 
when wet. It was dangerous to ascribe to 
shale ballast the characteristic of tending to 
coagulate into a solid mass. The ballast in 
the ‘‘ Leicester ” had moved across the deck, 
up the ship’s side, and had finished up with 
the surface parallel with the mean water 
plane. That was common experience with 
bulk ballast and cargoes which had shifted. 
Mr. E. F. Spanner objected to any attempt 
to use friction as a force preventing the 
movement of ballast, because when a ship 
experienced bad weather the deck was flexing 
and it was not easy to establish a coefficient 
of friction. The angle of repose of the ballast 
material hardly entered into the problem 
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until the damage had been done. There could 
be no question, he said, that decks moved 
relatively to one another, and he urgedly 
that any attempt to hold ballast by boards 
connected to both the deck below and the 
deck above was bad. The ballast must be 
held by some system which relied only on 
one deck, and he illustrated a method of con- 
trolling the ballast, when a ship was rolling, 
involving the use of strong triangular frames 
and brackets, and a wire rope to give added 
strength. 

Captain J. P. Thomson, discussing the 
case of a “ Liberty” vessel requiring 1500 
tons ballast, suggested that about 700 tons 
might be stowed in Nos. 4 and-5 lower hold 
at the side of the tunnel, leaving about 800 
tons to stow in Nos. 2 and 3 ’tween decks, 
giving the vessel a G.M. of about 4ft to 5ft. 
The hazards of the sea were always present, 
and we should be prepared to put up with 
the discomfort of rolling in order to ensure 
safety. He urged that the terms “ Thames ” 
and “pit” ballast were misleading; the 
substances were, in fact, substantially sand, 
and should be called sand ballast, of which 
all sailors had knowledge. Finally he urged 
that there should be no doubt about the 
strength of the shifting boards, ially 
when the ballast was in the ’tween dace. 

Mr. H. E. Steel said the risk of a shift of 
bulk or loose cargo in bad weather was 
never absent, but it was very comforting to 
have stability ample to withstand a shift. 
That should be the primary safeguard for 
ballast voyages and, after that, strong 
shifting boards. He suggested that a greater 
use of double-bottom and deep tanks for 
water ballast in oil-burning ships would 
give deeper immersion and greater stability, 
and that the maintenance of high speed on 
ballast voyages in bad weather was a matter 
which might well be looked into. 

Mr. Beattie, in a brief reply, said that 
practically every speaker had dwelt on the 
lessons to be learned from the experience of 
the “ Leicester,” and mentioned that up to 
the time of the “ Leicester” casualty the 
fitting of shifting boards was treated as a 
stevedoring job; it was done by rule of 
thumb, and no calculations were made. 
He was most interested that the Ministry 
intended to put forward further instructions, 
and said that these would be accepted grate- 
fully by shipowners. 

(T’o be continued) 
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Puant EXTENSION OF THE SPERRY GYROSCOPE 
Company, Ltd.—We are informed by the Sperry 
Gyroscope Company, Ltd., of Great West Road, 
Brentford, Middlesex, that it has obtained an 
additional 100,000 square feet of factory space by 
leasing a large part of the buildings at Feltham 
previously occupied by the General Aircraft Com- 
pany, Ltd. The new factory space is very nearly 
as large as the present Brentford factory. In an 
announcement to the employees of the company, 
Mr. R. Broadbent, director and general manager, 
stated that the company had during the past few 
months reached the stage where a decision had to 
be taken whether to expand or to restrict its 
activities. A number of important Government 
contracts had been obtained in the face of very 
severe competition and one in particular would 
have had to have been refused if additional space 
had not been forthcoming. The company had 
obviously decided to expand rather than to restrict. 
It had been decided after very careful considera- 
tiop that the most efficient way of utilising this 
increased space would be to make the Feltham 
factory a machining factory and move all the 
machine shops and allied departments to Feltham, 
keeping Brentford as the final assembly plant. 
The move from Brentford is expected to begin 
during May and the whole operation should be 
completed in approximately three months. A 
further three months would be required in the 
re-laying out of the Brentford factory to give more 
space to the assembly shops. It is also proposed 
at a later date to move the assembly unit, which 
is at present at Park Royal, to Feltham. 
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Skip Winder Control at Calverton 
Colliery 


ALVERTON is one of three Nottinghamshire 

collieries that formed part of B.A. Collieries, 
Ltd., before the coal mines were nationalised. 
Plans for the development of the extensive 
mineral area near the existing collieries, 
Cinderhill, Babbington and Calverton, were 
proposed in 1936, and it is with the subsequent 
progress at Calverton—and with the skip 
winder at No. 2 Shaft, in particular—that this 
article is concerned. 

Sinking of the new Calverton No. 1 Shaft 
began in June, 1937. Before the end of the 
year the winding engine, engine-house, power- 


ground and 340 on the surface, with an overall 
output per manshift of 44 cwt. 


Sxie WINDER At No. 2 SHAFT 


When the development work at the colliery 
is complete the bulk of the coal will be wound 
at No. 2 shaft in large capacity skips, each 
holding 103 tons. The skip discharge platform 
is 20ft above ground level and the No. 2 head- 
gear, the highest in England, has an overall 
height of 148ft. 

Coal will be raised at a rate of 400 tons per 
hour and the winding equipment, which is at 


CALVERTON NO. 2 WINDER 


house and workshops were in service and were 
used during the sinking operations which were 
completed early in 1939. After connections 
had been made in the top hard seam, with 
workings from an adjacent colliery, the new 
shaft was brought into operation for man 
riding and haulage in November, 1939. 

When the original proposals were reviewed at 
the end of the war it was decided that the 
development of the coalfield in an easterly 
direction would be facilitated by the sinking of 
a second and larger upcast shaft for coal winding 
by self-loading and discharging skips. Pro- 
vision was also made for the preparation and 
handling of coal by modern mechanical methods, 
and negotiations were opened for the provision 
of railway connections. The announcement of 
nationalisation did not prejudice the scheme, 
and in January, 1946, the chairman of the com- 
pany cut the first sod of the second shaft. 
After vesting date (January 1, 1947) the East 
Midlands Division of the National Coal Board, 
appreciating the need for continuing develop- 
ments, confirmed plans submitted by the area 
general manager, Mr. Alan Hill, and work began 
on the No. 2 engine-house while preparation was 
made for shaft sinking by the freezing process. 

The colliery has been designed to produce 
1,000,000 tons of coal per annum by two-shift 
working, and the main seams, which will be 
worked in descending order of priority, are 
tabulated herewith :-— 

Yards 
386 


463 
483 


3ft 2in High Mains ... 
2ft 4in Main Bright ... 
2ft 5in High Hazel ... 

3ft 24in Low Hazel ... 508 

3ft 4in Top Hard 560 
Seams to a depth of 800 yards have been 
proved on the lower horizon, but the reserves 
indicated above will be sufficient for a life of 
100 years. The ultimate labour strength to be 
employed is estimated to be 1770 men under- 


present being utilised for shaft sinking, will 
operate at a rope speed of 1580ft per minute 
and a winding time of eighty seconds, an addi- 
tional ten seconds being allowed for loading and 
emptying the skips. ‘The winder drums are 
17ft 6in in diameter and 7ft wide, and rotate at 
a speed of 28-7 r.p.m. Coal winding will 
normally be carried out with the skips in 
balance, but on account of the sinking duty 
provision has been made for the equipment to 
wind an unbalanced hopper of 10 tons capacity 
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1680 ft 

13-75 tons 

10 tons 

6-88 tons 

Tin Cire. FS. 
rex Te 
10’ 6” 


NORMAL BALANCED HOISTING DIAGRAM 


Time in Seconds 
Depth of wind 
Weight of skip 
Useful load ... 


Weight of rope 9-17 lb per ft ... 
Size of FOpe ... oe nee ose ee 
Size of drums (2) 
Centres of drums... 


in addition to carrying out the normal duties 
of a sinking hoist. A general view of the winder 
and the associated driving motor is reproduced 
herewith, together with a diagram of the normal 
balanced hoisting duties. 

The two drums have cast iron cheeks and 
l}in mild steel shells, which are grooved for the 
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ropes. One drum is secured to the shaft by 
tangential keys, the other being mounted in guy. 
metal bushes and driven through a muiltiple. 
tooth clutch, which is arranged to give a) proxi. 
mately 4fin of rope travel per tooth. This 
arrangement permits close rope adjustment and 
also allows either drum to be used for an 
unbalanced wind. The forged steel drum shaft 
which is 2lin in diameter, is mounted in gelf. 
aligning spherical-seated ring oiling besrings, 
The double helical main gears are single 
reduction units, having a ratio of 8-35 to 1. 

In view of the arduous duty during <i; iking 
operations special consideration was given to the 
design of the brake gear, which is of the puralle] 
suspended motion type having a special |i kage 
to ensure true parallel motion. Each biake js 
operated by an oil engine of inverted ram cosign, 
and oil pressure is supplied by a weight-loaded 
accumulator served by duplicate direct-coupled 
geared pumps. 

The depth indicators are operated by vertical 


WINDER CONTROL GEAR 


screws driven by machine-cut gearing from their 
respective drums and, for overwind and over- 
speed protection, Lilley type ‘“C” loose-dial 
controllers are incorporated in addition to the 
switches normally provided with the electrical 
equipment. 


ELECTRICAL EQUIPMENT 


The incoming 3-3kV, three-phase supply to 
the No. 2 engine-house terminates at a three- 
unit cubicle switchboard facing the control 
cabin. The outgoing supplies to the stator of 
the winder motor and the auxiliary transformer 
are controlled by 400A manually operated 
circuit breakers, rated at 75MVA_ breaking 
capacity. Triple-pole isolators are provided in 
each circuit 

The main driving unit is a reversible slip- 
ring induction motor, and is rated at 1750 h.p. 
(R.M.S.) at 240 r.p.m., with a peak horsepower 
of twice full load. Its construction follows 
G.E.C. standard winder practice, the insulation 
of the rotor windings being designed to 
withstand the stresses imposed by reverse- 
current braking. 

The associated control gear, which consists 
of a stator reversing contactor and a liquid con- 
troller, is mounted in the basement of the engine- 
house below the winder, as shown in one of the 
photographs reproduced herewith. The stator 
reversing contactor is a heavy-duty air-break 
equipment, capable of carrying out up to 150 
operations per hour in both forward and reverse 
directions, and is fitted with mechanical and 
electrical interlocks. In the liquid controller 
the three moving electrodes act like a weir to 
retain or release the electrolyte in the three 
insulated electrode chambers; the electrolyte 
is pumped from a lower compartment into a 
common header which feeds the electrode 
chambers. 

Because of the weight of the moving parts of 
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ihe liquid controller, a servo unit is employed 
poth for operating them and also for determining 
the rate of acceleration of electrode movement 

and, consequently, of the winder. Accordingly, 
after the driver has initiated events by operating 
a control lever, he is relieved of all responsi- 
pility for the control period. The servo unit 
consists of a fixed piston with a moving cylinder 
on which @ tooth rack is mounted. This rack 
engages with a quadrant to which is connected 
a lever which in turn operates the controller. 

The general arrangement of the servo unit is 
shown in @ drawing reproduced below, and 
the accompanying diagrams (a), (b), (c) and (d) 
show the sequence of operations. Referring to 
the arrangement drawings, the servo unit 
consists of a fixed piston A and. an oil-operated 
moving cylinder B carrying a rack engaging 
with a quadrant which operates the liquid 
controller through the power lever CG. The 
operating lever D is linked mechanically to the 
driver’s control lever, but is loose on the main 
shaft HL. 

With the winder at rest the servo unit is in 
its neutral position as shown in diagram (a). 
Clockwise movement of the lever D to the 
position shown in diagram (b) causes the piston 
valve F to admit oil under pressure to the left of 
the piston and forces the moving cylinder B to 
the left while the right-hand side of the piston is 
opened to exhaust. 

It will be noted that the exhaust pipe from 
the piston valve G goes to valve H and in the 
position shown can go straight to full exhaust. 

The lever K, however, is keyed to the main 
shaft and therefore moves to the right at the 
same rate as the power lever C and so gradually 
closes the exhaust port of valve H. As soon as 
the main exhaust port of the valve H is closed 
the only escape of oil is through needle valve L, 
and it will be realised, therefore, that the rate 
beyond this point is the rate of exhaust ; thus 
the rate of movement of cylinder B, and conse- 
quently the rate of moving the electrodes, 
depends on the regulation of needle valve L. 
Thus the electrodes are moved quickly for a 
predetermined time and then at a slower rate 
so that the total time taken corresponds with 
the acceleration period decided upon. The 
mechanism takes up the final position as shown 
in diagram (c). 

The electrodes have naturally to be with- 
drawn as quickly as possible and the rate of 
withdrawal must be under the control of the 
driver. This is achieved by gradually pringing 
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OPERATION OF SERVO UNIT 


lever D to its original position, as shown in 
diagram (d). It will be seen that by this opera- 
tion, the left-hand side of the cylinder B is open 
to exhaust via piston valve F, whilst oil is 
admitted to the right-hand side of the piston via 
piston valve @ and, as the rate of exhaust 
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SECTION Y.Y. 
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through valve F is unrestricted, the rate of 
movement of the electrodes is in the hands of 
the driver. 

It should be noted that all the piston valves 
are operated with suitable follow-up gears so 
that the position of the electrodes corresponds 
exactly with the position of the main control 
lever. 

The auxiliary transformer is rated at 20kVA 
and is connected in delta-star, earth leakage 
protection being provided between the neutral 
point of the secondary winding and earth. The 
transformer provides a 450V supply for electro- 
lyte and oil pump motors, and a bank of metal 
rectifiers connected to the same source provides 
a d.c. supply for the operating coils of the 
forward and reverse contactors. 

The master controller is of the drum type and 
is mechanically interlocked with the winder 
operating lever. The equipment is fully pro- 
tected against overwind, backing-out and oil 
failure, and emergency tripping is afforded by a 
solenoid intercoupled with the mechanical brake 
gear. 

The motors and control gear for these winders 
were made at the Witton works of the General 
Electric Company, Ltd., while the winders 
themselves were made at the company’s Fraser 
and Chalmers Engineering Works, Erith, Kents 





A Development in Prestressed 


Concrete 

Aw interesting technique for prestressing 
concrete was recently demonstrated at the 
Ministry of Works Field Test Unit at Barnet. 
The methed has been developed jointly by 
McCall and Co. (Sheffield), Ltd.; Temple 
borough, Sheffield, and Mr. Donovan Lee, 
M.I.C.E., and is known as the Lee-McCall 
system. Unlike other methods of post-tension- 
ing, high-tensile steel bars are employed in place 
of the more usual wires or cables, and the end 
fixing is obtained with anchorage nuts. 

The method has involved the development of 
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steel rods with substantially no creep at the 
high stresses employed, and the use of specially 
designed threads on the anchor nuts and taper- 
ing threads on the bars to ensure adequate and 
permanent anchorage without loss of stress of 
the bar due to threading. In addition, a 
hydraulic jack has been designed to meet the 
particular requirements of the process. 

The steel is supplied cut to predetermined 
lengths and threaded ready for use, in diameters 
from }in to ljin. Any desired length of rein- 
forcement may be obtained, the bars being 
coupled together by connecters for lengths in 
excess of 40ft. The bars are of “‘ Phoenix 





PRESTRESSING IN PROGRESS 


Macalloy ”’ steel, which is an open-hearth steel, 
with an ultimate tensile strength of bétween 
64 and 72 tons per square inch and a guaranteed 
minimum 0-1 per cent proof stress of 54 tons 
per square inch. In practice the rods are 
stressed initially to about 42 tons per square 
inch, and it is estimated that nearly 17 per 
cent of this stress will normally be lost due to 
concrete shrinkage and creep, leaving a per- 
manent stress of about 35 tons per square inch. 
It is stated that losses due to creep of the steel 
and slipping at the anchorages are negligible. 
The end anchorage and prestressing gear are 
illustrated in the accompanying diagram. 
The legs of the hydraulic jack bear on a steel 
bed-plate, which is generally cast into the 
concrete at each end of the unit. An adaptor 
is screwed on to the end of the bar and secured 
to the jack with a cotter. The force applied 
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by the jack is measured on a pressure gauge, or, 
alternatively, by the extension of the bar. 

When the full prestress has been applied, 
the bar is fixed by tightening the anchor nut 
until the gauge reading shows a drop of about 
3 tons. Tightening can be continued beyond 
this stage, but there is no need to do so, The 
photograph reproduced above shows prestress 
being applied to two of the three bars in the 
bottom of a beam. During the demonstration 
a 24ft ““I” beam containing a jin diameter 
rod in the bottom flange and a 4in diameter 
rod in the top flange was prestressed in about 
six minutes. 

In the second part of the demonstration, a 
beam of 50ft span was tested with four point 
loading to twice its designed full load. It is 


said that tests carried out on beams of this 
type have demonstrated that the anchorages 
remain undamaged even at the ultimate load 
of the beam. 
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Recent Developments of the 
Mechanism of the Hydraulic 
Variable-Pitch Aircraft Pro- 
peller* 


By H. L. MILNER, Wh.Se.t 
Gas-TURBINE POWER PLANT 


THE application of propellers to gas-turbine 
engines requires special consideration because 
of certain peculiarities of the power plant. 

Current types of aircraft gas-turbine engines 
fall into three categories : 

(a) The direct-connected engine in which 
@ common turbine unit is used to drive 
both the engine compressor and the propeller, 
i.e., the propeller and compressor are mechanic- 
ally coupled. 

(6) The compound-compressor type in which 
there are two turbine units and two mechanic- 
ally independent compressors. One turbine 
unit drives the propeller and the low-pressure 
compressor ; the other turbine unit drives the 
high-pressure compressor only, i.e., the pro- 
peller is mechanically connected only to part 
of the engine compressor system. 

(c) The free-propeller turbine type in which 
there are two turbine units, one driving the 
compressor and the other the propeller, i.e., 
the propeller is only gas connected to the engine 
compressor system. 

In a normal variable-pitch propeller having 
no braking facilities and driven by a piston 
engine, the smallest blade angle employed is 
that which absorbs the full engine power at 
maximum speed (r.p.m.) with the aircraft 
stationary. It will be seen that for a direct- 
connected turbine this angle is unsuitable. 
Fig. 1 shows the propeller power-absorption 
curve plotted against speed (r.p.m.) for the 
static condition. In the same figure, power 
curves for the piston engine and direct-con- 
nected gas turbine are also given. 

It is characteristic of these engines that their 
power crrves lie on opposite sides of the pro- 
peller power curve. The piston-engine curve 
lying wholly above the propeller power curve 
up to the point of intersection at maximum 
power is capable of starting and accelerating 
at maximum speed when the normal fine-pitch 
blade is used on the propeller. The turbine, 
however, is incapable of accelerating the pro- 
peller since its power remains below that of the 
propeller until maximum speed is reached. 
Hence, the turbine remains completely stalled. 
By progressively reducing the pitch of the 
propeller, the rotational speed and power 
corresponding to the point of intersection are 
lowered. One of the reduced propeller curves 
is indicated in the figure. In practice it is 
found necessary to set the blade angle at quite 
a small value, sometimes as low as zero pitch, 
before the direct-connected gas turbine can be 
started. In addition, the propeller speed 
control must be correlated with the engine 
power because, if the selected rotational speed 
is too low for a given engine power, after 
starting, the propeller will overload and stall 
the engine. Interconnection of the propeller 
speed control and engine fuel controls are 
therefore essential with this type of engine to 
permit correct functioning of the power plant. 

The same restriction applies when the direct- 
connected type of engine is coupled to a power 
landing-brake propeller, consequently the speed 
(r.p.m.) must be governed when the propeller 
has a negative pitch. This requirement involves 
reversing the propeller oil feeds simultaneously 
with reversal of propeller thrust, as distinct 
from the fixed braking pitch associated with the 
piston engine. 

In the compound-compressor and the free- 
turbine types of gas-turbine engines, owing to 
partial or total separation of the engine com- 
pressor and turbine from the propeller, the 
engine can start and accelerate despite the 
drag of the propeller. From this point of view 
they are, so far as the propeller is concerned, 
similar to the piston engine, so that the pro- 
peller lay-out including the braking equipment 
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is basically the same as for the piston onging, 

There is a further difference betwecn the 
three types of gas-turbine engines, and ‘hat jg 
in the engine motoring power at the pr. pelle 
shaft. This motoring power, owing to 1i0cha. 
nical connection of the compressor, is high jn 
the case of the direct-connected turbine, of 
intermediate value for the compoun:-com. 
pressor engine, and very small for the free. 
turbine engine. 

In the event of a failure in flight of the pro- 
peller-pitch control mechanism resulting in ay 
inadvertent fining of the pitch, propeller +ving. 
mill overspeeding and propeller drag will \.ccur, 
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Fic. 1.—Typical Power Curves for Piston Engine, Pro. 
peller, and Direct-Connected Gas Turbine | 


The degree of overspeeding is a function of the 
engine motoring power and the pitch angle 
finally reached by the propeller. It is desirable, 
therefore, to introduce a flight safety-pitch 
stop in the propeller. For the same degree of 
overspeeding, although not necessarily for the 
same drag, the higher the engine motoring 
power the finer can be the safety-stop pitch 
angle. In the case of the propeller for the direct- 
connected engine with zero pitch for starting, 
this safety stop is set at approximately the 
take-off-power pitch angle. This ensures the 
stop being effective as an insurance against 
pitch-control failure immediately after take-off, 
and removes the danger of the propeller fining 
off to the zero starting pitch in the event of 
this untoward occurrence. This stop angle, 
owing to the high engine-motoring power, also 
provides a safeguard against serious overspeed- 
ing due to failure of the propeller-pitch control 
at moderate flight speeds. 

In the case of the compounded-compressor 
and the free-turbine engines, the propellers 











Total Pitch Range 
A 
Ki“ \ 
Governor Controlled Pitch Range 
- ; - mw 
Feathered Maximum Flight Extreme Maximum 
Pitch Normal ‘ety Fine Reverse 
Flight Stop Pitch for Pitch 
Pitch Starting 
Governor DIRECT CONNECTED 
Controlled TURBINE. 
Pitch Range 
l jp ! 
Feathered Maximum Take-off Reverse 
Pitch Normal Pitch Stop Pitch 
Flight 
Pitch 
Flight FREE TURBINE. 
Safety — 
Stop 
Fic. 2.—Sequence of Pitch Si for the Direct-Connected 
and Free Purbine Propallore 


are already set to take-off angle, since zero 
pitch is not required for starting. Thus, the 
initial climb safeguard against propeller-pitch 
control failure is already available, but, par- 
ticularly in the case of the free turbine with its 
low propeller-shaft motoring power, a further 
stop approximately 20 deg. coarser than the 
take-off angle is desirable to cover possible 
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pitch-control failure in level flight. These flight 
safety stops are similar to the take-off stop 
desc::ved for the landing-brake piston-engine 
rope!ler and are such that the propeller can 
freely coarsen pitch through the stop. The stop 
reforming as soon as the propeller has coarsened 
peyord the stop angle, the propeller cannot 
then revert to finer pitch than this fine-pitch 
angle until the stop is deliberately removed. 
This is arranged in the case of the direct- 
connected turbine by associating the removal 
of the flight safety stop with loading of the 
undevcarriage, thus allowing the propeller to 
“fine off” to the extreme fine pitch necessary 
for this type of engine at low power and low 
forward speeds. 

In the case of the free-turbine type engine the 
flight-safety-stop removal is associated with 
lowering of the flaps, allowing the propeller 
to “ fine off ” to the take-off stop setting. The 
joading of the undercarriage or the lowering of 
the landing flaps operates a switch which, 
through a solenoid and hydraulic valve on the 
controller unit, increases the constant-speed 
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connected turbine is orthodox so far as the 
governor is concerned, but, as previously 
pointed out, in order to provide for governing 
in the braking range it is necessary to be able 
to reverse the sense of the oilways—because an 
increase of power ahead entails a positive 
coarsening of the pitch, whereas an inrcease of 
braking power requires an increased negative 
pitch. The governor feeds are therefore led to 
a change-over cock which effects this reversal 
of oil feeds. For correct functioning of the 
propeller when changing over to the braking 
range or vice versa, it is essential to ensure that 
the blades lie on the appropriate side of the 
minimum-torque pitch position before govern- 
ing of the pitch takes place. 

To satisfy this requirement when braking or 
returning to normal-ahead pitch, the propeller 
blade is first positively moved 5 deg. beyond 
this minimum-torque pitch. This is secured 
when braking by automatic positive lifting of 
the governor valve through the medium of a 
servo-mechanism. Normally, this would posi- 
tively coarsen the pitch, but, owing to a simul- 
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FiG. 3.—-Circuit Diagram for Direct-Connected Turbine-Engine Propeller 


unit pressure, thus allowing the propeller pitch 
to “‘ fine off” through the stop. After the stop 
has been passed through, the circuit is broken 
by the pitch-sensitive switches on the propeller 
hub. Fig. 2 displays the sequence of stops 
required for braking and feathering propellers 
applied to the direct-connected and free-turbine 
engines. 

The direct-connected engine requires (a) 
mechanical stop at zero pitch ; (b) mechanical 
flight-safety stop at take-off angle ; (c) governed 
pitch from the maximum flight angle right 
through to reverse pitch. 

The free-turbine engine requirements are : 
(a) mechanical stop at the take-off angle; (b) 
mechanical flight-safety stop at a higher pitch 
than the take-off angle; (c) a governed pitch 
range from the take-off to maximum flight 
angles, and (d) one reversed pitch angle; no 
reverse governing is required. 

The safeguards for the free-turbine engine 
are also applicable to the compound-compressor 
type, although the flight-safety stop, owing to 
the higher propeller-shaft motoring power, is 
not quite so essential. 

A typical braking propeller circuit for a 
direet-connected turbine-engine propeller is 
shown diagrammatically in Fig. 3. The pro- 
peller is generally similar to the piston-engine 
braking type, except that the collet and the 
piston have two steps to form the two stop 
positions. _ This also applies to the free-turbine 
type except for the stop locations, and also the 
compound-compressor type when two 
arezused. The controlling unit for the direct- 


taneous reversal of the oil feeds, the effect is to 
reduce the pitch of the blades. When the pitch 
reaches 5 deg. on the other side of the minimum- 
torque pitch, the valve is released by the pitch- 
sensitive switches and governing is resumed. 
When returning to the normal-pitch range the 
valve is again positively lifted and the oil feeds 
are returned to the normal position ; then the 
pitch coarsens in the ahead range. On the 
blades reaching 5 deg. beyond the critical 
pitch position, the governor valve is released 
by the pitch-sensitive switches and normal 
constant ing supervenes. This sequence 
is controlled from the switch in the pilot’s 
gate through solenoid-operated valves. 

The additional high-delivery reversing pump 
used on the piston engine, compounded-com- 
pressor and free-turbine engines is not required, 
since the danger of overspeeding when going 
through to reverse does not occur with the 
direct-connected engine because of its high 
motoring power. To break the zero-pitch stop 
down, the governor-pump delivery pressure is 
increased by admitting pressure oil to the back 
of the relief valve by means of the solenoid 
control valves. The controller unit for the 
compounded-compressor and free-turbine engine 
is very similar to the piston-engine system, 
except for the features required for increasing 
the governor oil pressure when passing through 
the flight safety stops. 

So far no reference has been made to the 
magnitude of the hydraulic and inertia loads 
associated with a variable-pitch propeller. 
The force required to control the propeller- 
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blade pitch is considerable and calls for a robust- 
ness of design which to many is surprising. A 
four-bladed: propeller, for example, of 14ft 
diameter, with duralumin blades, requires a 
maximum ram load of 15 tons, The bulk of 
this load is absorbed in overcoming the ten- 








Fic. 4.—Components of Centrifugal Force Acting on Blade 
Elements 


dency of the blades to assume an attitude of 
zero pitch owing to centrifugal action. It was 
neglect of this overriding tendency that doomed 
to failure many. early attemps to produce a 
variable-pitch propeller. 

The origin of this effect can be understood 
by reference to Fig. 4, which indicates a blade 
rotating about the propeller axis. Consider 
two elements on opposite sides of the blade 
axis. They will be subject to centrifugal forces 
which, acting radially outward from the shaft 
axis, can be resolved into components parallel 
and perpendicular to the blade axis. The former 
component contributes to the general centrifugal 
force which the blade bearings have to restrain. 
Fig. 5 shows a section of the blade through these 
elementary particles normal to the blade axis, 
and it is apparent that the two elementary 
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Fic. 5.—Components of Centrifugal Force Urging the 
Blade Towards Fine Pitch 


forces form a couple urging the section towards 
a finer pitch. The summation of these com- 
ponents over the whole blade gives for the 14ft 
diameter propeller a centrifugal force of 50 tons 
on each blade and a twisting moment of 
11,000 Ib-inch about the blade axis. The operat- 
ing ram must be capable of overcoming this 
twisting moment and also that due to friction 
and the aerodynamic forces on the blade. This 
entails governed oil pressure of approximately 
560 lb per square inch and a higher pressure 
of some 750 Ib. per square inch for unlocking 
the mechanical pitch stop. 
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All letters intended for insertion in THE ENGINEER or con- 
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No undertaking can be given to return drawings or manu- 
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‘THE ENGINEER’ DIRECTORY AND 
BUYERS GUIDE 


The 1950 Edition of ‘The Engineer ’ Directory 
and Buyers Guide will be published shortly. 
pay will be the first edition to be published since 


Every subscriber to ‘The Engineer’ is en- 
titled to one free copy, which may =~ obtained by 
completion of the application form which will 
be found inserted loose in this issue inside the 
front cover. This form may also be used for 
se additional copies, price 2s. 6d., post 
ree. 





ENGINEERING WAGES 

For many years past the engineering 
industry has been free from disputes of a 
major character. If, here and there, occa- 
sional ripples of disagreement over wages 
and working conditions have arisen, they 
have been cleared away, and, on the whole, 
relations between managements and workers 
have been very good. It was this desirable 
state which undoubtedly helped the industry 
to accomplish the tremendous tasks imposed 
upon it during the war, and which has 
assisted it to make such a notable contri- 
bution to Britain’s export trade in the diffi- 
calt post-war period. During that period 
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proposals put forward by the engineering 
unions have been successfully negotiated ; 
the five-day week has come into operation 
without loss of earnings, and shortly after 
its inception in 1948 an addition was made 
to the national bonus following the recom- 
mendations of a Court of Inquiry set up by 
the Minister of Labour. At the same time, 
the Engineering and Allied Employers’ 
National Federation and the Confederation of 
Shipbuilding and Engineering Unions agreed 
that a joint sub-committee should examine 
the wages structure of the engineering 
industry. 

During recent months, however, the situa- 
tion has deteriorated. About a year ago the 
Executive Council of the Confederation of 
Shipbuilding and Engineering Unions circu- 
lated to the thirty-seven affiliated unions its 
proposals for a new and simplified wage 
structure, the establishment of which—as a 
long-term policy—it considered to be highly 
desirable. Those proposals were debated by 
the National Committee of the Amalgamated 
Engineering Union at its annual conference 
last June, and it soon became evident that, 


. whilst that body felt that the proposals were 


acceptable as a long-term policy, some more 
immediate action was thought desirable. 
The result was a resolution calling upon the 
Confederation to submit forthwith a claim 
for a general wage increase of £1 a week, 
which, it was argued, could be paid out of the 
profits of engineering concerns and not added 
to the cost of their products. After considera- 
tion, the Confederation ultimately decided 
to proceed with the claim. The progress of 
subsequent events is recorded in an article 
on page 488 of this issue. At the beginning 
of February of this year the Engineering and 
Allied Employers’ National Federation re- 
jected the claim, basing its reply not only on 
the White Paper on Personal Incomes, but 
on the facts of the existing economic situation. 
The Federation pointed out that if the claim 
were to be conceded without involving an 
increase in costs, profits would largely dis- 
appear and many engineering concerns would 
be put out of business. Moreover, it added 
that “ when employers went out of business, 
workers also went out of business.” After 
that rejection the National Committee of the 
A.E.U. deliberated further upon the matter, 
and, against the advice of its Executive, 
urged the Confederation of Shipbuilding and 
Engineering Unions to organise a ballot to 
discover whether the membership of its 
constituent unions favoured strike action or 
arbitration on the issue. Attempts made by 
the Ministry of Labour. a fortnight ago to 
dissuade the Confederation from taking this 
course on the grounds that its legality was 
dubious did not prove successful. For the 
Confederation claimed that it was at liberty 
to test the opinion of its members on any 
question affecting them. Consequently, the 
ballot papers were circulated to the unions 
last week, although the result is not expected 
to be known until the early part of July. 

At the moment, therefore, the position is 
by no means a happy one. A continued and 
increased effort by the engineering indusiry is 
literally vital to the maintenance of Britain’s 
export trade and to her economic recovery, 
and the Employers’ Federation is not alone 
in maintaining that for economic recovery 
there must be in this country “ hard work 
and more compined effort to achieve maxi- 
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mum production at minimum cost.” hat js 

a view just as strongly maintained by other 

responsible bodies. [t is one which has been 

repeatedly expressed by the Government jp 

the last five years orso. The T.0.C., too, has 
voiced the same opinion, and though, «t the 
end of last year, it insisted once more that 
the machinery of voluntary negotiation musi 
be preserved, it recommended the unions “ to 
reconsider existing wage claims and siiding. 

scale arrangements with a view to holding 
agreed wage rates stable.” Figures pub. 
lished recently by the Ministry of Labour 
show that weekly earnings in the engin cring 
trades are above the average for industry as a 
whole, and, of course, there has been no 
suggestion of a standstill on actual earnings, 
Many a time lately the Government an the 
T.U.C. have stressed that the way to increased 
earnings lies through increases in production 
and productivity rather than through raised 
wage rates. Any step taken now—at a time 
when world markets are becoming more 
competitive and when increased dollar earn. 
ing is a prime necessity—which might retard 
or stop altogether the production of the engi- 
neering industry could not fail to bring about 
economic chaos and unemployment. For, 
quite apart from its effect upon the contri- 
bution of other industries, a strike in the 
engineering industries would cut off 40 per 
cent of the total exports of this country. 
Such a loss of exports would in itself amount 
to a major disaster; and the effect upon 
standards of living and the Government’s full 
employment policy would be calamitous. To 
the rank and file, with whom a decision now 
rests, it may be that the very real attraction 
of an extra pound per week will prove a 
stronger argument than any fear of ill- 
understood economic consequences. Nor 
does it seem likely that the taxation reliefs, 
particularly affecting lower income groups, 
announced by Sir Stafford Cripps last 
Tuesday will much affect their decision. If, 
therefore, the vote goes in favour of strike 
action, union leaders next July will have to 
keep cool heads if a disaster is to be averted. 


JUSTICE FOR NAVAL CONSTRUCTORS 

WHEN it is reported that all is not well 
with the British Navy, the Englishman at 
once “ sits up and takes notice.” It is there- 
for desirable that he should understand the 
problem that has arisen since the war in con- 
nection with the Royal Corps of Naval Con- 
structors. That Corps does not form part of 
the Royal Navy. It was founded in 1883 on a 
civilian basis and its job is to design and 
superintend the repair and refits of warships. 
Ever since the Corps was established the 
Admiralty has had some difficulty in prevent- 
ing the best men leaving, owing to the higher 
pay and better prospects offered in private 
shipbuilding. But since the war men have 
been leaving in such large numbers that if 
something is not soon done there will be no 
one left—no one, at least, with first-class 
brains—to design and repair the ships of our 
fleet. In 1936, when the country began to 
think war was possible, universities and engi- 
neering establishments helped to make up 
deficiences in the Naval Constructor Corps 
and some promising and brilliant young men 
with high university and architectural qualifi- 
cations joined up. But nearly 50 per cent of 
them have already left, in spite of the fact that 
many of them had to forfeit the bond of £300 
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into which they were required to enter before 
joining. Moreover, the sources from which 
these young men came have now almost 
wholly dried ‘up. Private shipbuilding is 
proving more attractive. 

Between the wars naval constructors were 
occasionally to be seen at sea in ships doing 

cial trials. They wore naval officers’ 
uniform with two or three gold stripes, 
according to their seniority, and a silver grey 
stripe in between (which was not always 
easily distinguishable from the white stripe 
of the Supply and Secretarial Branch). But 
they were still civilians and had no real rank 
or status. Indeed, so little were they known 
about or recognised that an eminent Flag 
Officer, inspecting a submarine before she 
started a special trial, expressed great surprise 
to find a “‘ paymaster commander ” among 
her complement of officers! During World 
War II, however, they became better known. 
The Commanders-in-Chief of our principal 
fleets had Constructors on their staffs and it 
isnow a common practice for members of the 
Corps to be in ships at sea. One of them lost 
his life in the recent disaster to H.M.S. 
“Truculent.” Many of them, too, came into 
contact during the war with their opposite 
numbers in the United States Navy who have 
naval rank and are an integral part of the 
United States naval service. No doubt it 
was on that account that the Commanders- 
in-Chief made strong representations to the 
Admiralty during the latter part of the war 
that the Corps should be reorganised. Those 
representations were followed after the war 
by a request from the Constructors for 
increased pay, and a committee was then 
appointed to consider and report “on the 
constitution of the Royal Corps of Naval 
Constructors, their organisation and recruit- 
ment and their training and employment 
ashore and afloat.” Besides Sir Harold 
Yarrow and a high-ranking civil servant, Sir 
J. Sydney Barnes, the Committee consisted 
of three Flag Officers and had as its chair- 
man Sir Tom Eastham. It was thus well 
able to assess the points at issue from every 
angle. Its report was presented in December, 
1946, but has not been published on the 
ground that it is confidential. Repeated 
efforts have been made, both in the Lords and 
the Commons, to persuade the Government 
either to publish the report or at least to 
implement its recommendations ; but with- 
out success. Some of the recommendations 
have, however, since become generally known. 
Meanwhile Admirals-of-the-Fleet Viscount 
Cunningham and Lord Chatfield, President 
and ex-President respectively of the Insti- 
tution of Naval Architects, and Viscount 
Caldecote, who has himself served as a 
Naval Constructor, have done their utmost, 
both in debates in Parliament and in letters 
to the Press, to emphasise the seriousness 
of the situation. They point out that a 
specialised, highly trained and experienced 
body like the Royal Corps of Naval Con- 
structors cannot be scrambled together a 
year or two before the outbreak of hostilities. 
By refusing to implement the recommenda- 
tions of the Eastham Committee, which, it is 
generally believed, advocated greatly im- 
proved pay and conditions, the Government 
is not only inflicting great hardship on a loyal 
body of men, but is also jeopardising the 
future efficiency of the Navy. For, if any- 
thing below the very highest standard of 
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man is accepted in the Royal Corps, the 
result must be warships of an inadequate 
standard of construction. 

Why, then, is there this persistent refusal 
to take the advice of these great and experi- 
enced men? The answer is, perhaps, to be 
found in a speech by Mr. Mallalieu, member 
for Huddersfield, East, during the recent 
debate on the Navy Estimates. “In the 
matter of securing equipment,” he said, 
“the Admiralty are supreme. They have 
always had the intelligence to foresee a 
menace and, above all, the adaptability and 
flexibility to beat the Treasury in getting the 
money to deal with it. But when it comes to 
the welfare of seamen, I think the Admiralty 
are less trustworthy...” The Naval Con- 
structors were not, of course, in the mind of 
the member for Huddersfield when he 
expressed this view, but his remarks apply 
equally to them. For the Royal Corps is a 
civilian service, and, as such, its conditions, 
according to the Treasury, should be based 
on relativity with other comparable (i.e., 
scientific) classes of civil servants. Nor is 
that only a Treasury view. For we may be 
sure that it is also the opinion of the very 
powerful civilian branch of the Admiralty 
which is certain to fight any proposal to 
improve the conditions of one section of the 
Civil Service without corresponding benefits 
for the remainder. The Civilian Branch of 
the Admiralty has spent many months in 
unsuccessful negotiations with the Corps 
Staff Association, and it is apparently deter- 
mined that the Admiralty should offer new 
scales of pay, accompanied by a degree of 
accelerated promotion for assistant con- 
structors, with which the whole Corps 
is profoundly dissatisfied. But it is main- 
tained by the Corps Staff Association 
that the new scales are little different 
from the present (though the relatively 
few members serving in London will be 
slightly better off) and that in some cases 
there are reductions. It is also main- 
tained that they bear no relation to the 
increases recommended by the Eastham 
Committee after careful study and investiga- 
tion. It is, indeed, scarcely a matter for 
surprise that men of really high standard are 
refusing to join the Corps when it is realised 
that even under the new scales offered an 
“ Assistant Constructor,” starting at the age 
of twenty-four, serves seven years in that rank 
and a further twelve years as a “‘ Constructor” 
before he can become a “ Chief Constructor ”’ 
with the princely salary of £1240-£1435 per 
annum. Although there was some hope 
of a successful outcome had the Eastham 
Committee recommendations been imple- 
mented, it is clear that the Government 
Civil Services can never compete with 
industry in the salaries offered to men of 
great technical ability. Many naval men 
maintain that, in consequence, there is only 
one obvious and really satisfactory solution— 
to make the Royal Corps of Naval Con- 
structors an integral part of the Naval 
Service. It is believed that the Eastham 
Committee decided against this policy, but it 
is the solution wanted by the members of the 
Corps themselves and strongly recommended 
by Admiral Chatfield, Admiral Cunningham 
and every other naval officer who has studied 
the question. It would also be highly desir- 
able concurrently to form a combined Tech- 
nical Service to include all Technical Officers 
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—the Engineering Branch (Marine, Weapon 
and Air); the Electrical Branch, and the 
Constructor Branch. The senior officers of 
this Combined Service could be interchange- 
able as candidates for command of Technical 
Training Establishments, for Admirals Super- 
intendent of dockyards, and eventually for a 
seat on the Board of the Admiralty. Finan- 
cially, Naval Constructors would still be 
badly off compared with their colleagues in 
private yards, but the Navy and a life at sea 
have always proved to have in this country a 
magnetic attraction and there never has been, 
nor does there seem ever likely to be, a 
dearth of first-class brains in any branch— 
Executive or Technical—of the Royal Navy. 


Obituary 


THOMAS ROWATT 


WE regret to have to record the death of 
Mr. Thomas Rowatt, which occurred suddenly 
in Edinburgh on April 7th. Until his retire- 
ment in 1945 he was, for a number of years, 
the Director of the Royal Scottish Museum. 

Thomas Rowatt was born in London on 
November 7, 1879, but he belonged to an 
Edinburgh family, his grandfather having 
been a Baillie of the City and one of the 
pioneers of the Scottish shale oil industry. 
After studying for a time at the Wohler 
Schule at Frankfurt-on-Main, Rowatt served 
his engineering apprenticeship in Edinburgh 
and at the same time continued his education 
at the Heriot-Watt College. When the new 
technological department of the Edinburgh 
Museum of Science and Art—as it was then 
called—was formed in 1901, he was appointed 
an assistant, and eight years later he became 
assistant keeper of the department. At that 
time Mr. Rowatt was particularly interested 
in the Museum’s mining and metallurgical 
collections, and made a close study of the iron 
and steel industries in the West of Scotland, 
in Sheffield and also in Sweden. On the 
retirement of Dr. Alexander Galt in 1921, 
Mr. Rowatt was appointed keeper of the 
technological department, and he succeeded 
Mr. Edwin Ward as Director of the Museum 
in 1934. During his years of service as 
Director Mr. Rowatt made very successful 
efforts to popularise the Museum’s varied 
collections. His aim was always to get away 
from the idea of a “repository for museum 
objects ’’ and to make the Museum a really 
live institution in keeping with present-day 
needs, 

Mr. Rowatt was a member of the Institu- 
tion of Mechanical Engineers and a very 
active Fellow of the Society of Antiquaries 
of Scotland. He was also a member of the 
Newcomen Society. In the first World War 
he served with the Royal Engineers of the 
Royal Naval Division at Antwerp in 1914, on 
the Gallipoli Peninsula in 1915 and subse- 
quently in France. 
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The Creep of Metals and Alloys. By E. G. 
StanFoRD. London: Temple Press, Ltd. 
1949. Price 15s. 

THE author in writing this book had the dual 
objective of outlining the technique of 
the measurement of creep, and of reviewing 
the information gained in the study of the 
creep of metals and alloys. Within the scope 
of a relatively small book hehas achieved both 
objectives in a large measure. For the tech- 
nique of creep measurement the author has 
drawn widely on his own experience of the 
measurement of the creep of aluminium 
alloys. In an effort to emphasise three basic 
requirements, adequate accuracy of control 
of testing conditions, reproducibility of test- 
ing conditions, and repeatability of test 
results, he discusses in very adequate detail 
the merits of the various designs and methods 
used in creep unit and extensometer con- 
struction, thermocouples, their calibration 
and use in imen temperature measure- 
ment, and ‘the commonly used forms of 
thermostat. Altogether this section is set 
out in a clear and comprehensive manner and 
should be of particular value to investigators 
new to this field of work. 

The second section of the book is devoted 
to a consideration of the essential character- 
istics of the various portions of the creep 
strain-time curve, in relation to the process of 
strain hardening, temperature softening, 
recovery, recrystallisation and the general 
mechanism of flow in metal grains and grain 
boundaries. The author here does well to 
emphasise the importance of that initial 
plastic strain which, although not taking 
place by processes of creep, is often of much 
significance in those cases where design is 
limited by total permanent deformation 
rather than actual fracture conditions. In a 
complete analysis of the creep curve it would, 
however, have been advisable to have made 
some reference to the wholly recoverable 
elastic component of the author’s “‘second’’ 
stage of creep. At actual design stresses this 
frequently constitutes a considerable element 
of this stage of creep, and is not to be con- 
fused with irreversible deformation. Other- 
wise this subject is most fully discussed. 

Factors which influence the creep of metals 
are considered by the author under the three 
main headings of grain size, heat-treatment 
and structural stability, and chemical com- 
position, the effects of other factors being 
regarded as insufficiently understood to merit 
separate treatment. In view of the fact that 
in any given investigation the effects of the 
three factors mentioned, and of others can 
rarely be said to be entirely separable, the 
author’s attitude may be said to be justified, 
and he does well here to point out the grave 
danger of over-generalisation of conclusions, 
since the various factors influencing creep 
are so interrelated that isolated exceptions 
can be found to almost any generalisation. 
The section, nevertheless, gives a satisfactory 
survey of those features of the subject con- 
cerned which may be said to be relatively 
clear-cut. 

In the fourth chapter the author considers 
methods of presentation of creep results and 
means of deriving data upon which design 
may be based. He outlines the various re- 
quirements of engineering design for high- 
temperature machinery and emphasises the 
necessity of various laboratories to be in a 
position to compare results. To this end he 
suggests detailed methods of reporting re- 
sults. These methods follow to an appre- 
ciable extent the tentative method of test for 
long-time creep tests laid down by the 
AS.T.M. Various ways of extrapolating 
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short or medium-period results to obtain 
long-period design data are considered. The 
author, however, rightly emphasises that the 
use of empirical relationships can lead to 
erroneous conclusions about the creep be- 
haviour of metals under the conditions of pro- 
longed loading which occur in service. In 
particular the inadequacy of the various well- 
known “ short-time ” creep limits might well 
have been stressed in this section. 

The author’s concluding chapter is devoted 
to an outline of the stages in the development 
of the fundamental treatment of the subject 
of the mechanism of creep. He quite rightly 
points out that the slow advance in theoretical 
studies has been due in large measure to lack 
of suitable experimental information, and to 
the disregard research workers have shown 
to the microscopic and submicroscopic be- 
haviour of metals. A detailed account of the 
various physical theories put forward to 
describe the mechanism of creep is preceded 
by an introduction which surveys the back- 
ground against which the theories have been 
erected. This account is most helpful to the 
general reader whose acquaintance with this 
background information may be relatively 
slight. 

Very useful features of the book are two 
appendices containing a very large number of 
appropriate references. 





SHORT NOTICES 

Calculation, Design and Testing of Reinforced 
Concrete. By K. L. Rao. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, W.C.2. Price 40s,—This 
book mainly represents the course of work in 
reinforced concrete that is covered by the civil 

engineering students of Loughborough a 
It is divided into three sections; the first 
deals with the general theory of reinforced 
concrete, the second sets out experiments 
which the student should try to do himself, 
and the third instances single designs of usual 
reinforced concrete structures. 

The first section starts with chapters on 
the materials and properties of concrete, 
and continues with explanations of the theory 
of composite sections and the derivation of 
the appropriate basic equations for single 
r.c. members. The last chapter of this section 
is on prestressed concrete. There are three 
chapters in the second section, which deal 
with tests on concrete materials, tests on 
concrete, and tests on beams and structures, 
respectively. Section III outlines the design 
of r.c. beams, slabs and columns, and of several 
types of reinforced concrete foundations. 
There are also chapters on different types of 
structures such as retaining walls, water towers, 
silos and domes. The last chapter is entitled 
** Constructional Details ” and discusses various 
practical points of reinforced concrete construc- 
tion. 


Elementary Reinforced O Concrete Design. By 
W. Morgan. London: Edward Arnold and 
Co., 41, Maddox Street, W.1. Price 16s.— 
This book provides an introduction to the 
study of the theory of reinforced concrete. It 
is intended primarily for students of architec- 
ture and building who are required to pass 
examinations in elementary reinforced concrete 
design, so that the presentation has been 
kept as simple as possible throughout. Thus, 
the general expressions for rectangular beams 
have been relegated to an appendix, and worked 
examples of particular cases are provided 
throughout the text. No attempt has been 
made to deal with concrete practice. The 
introductory chapters are concerned with the 
basic ideas of stress and strain, bending mo- 
ments, and composite members. These are 
followed by explanations and examples of 
structural members with compressive reinforce- 
ment, shear reinforcement, and so on, and of 
different structural units such as slabs, tee- 
beams, columns and staircases. The final 
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chapters are concerned with hollow til. floors, 
slabs spanning in two directions and « 
treatment of columns subject to ending 
moments. 





Exhibition of Facsimil : 
Communication Equipment 


A SMALL exhibition of facsimile comniunica. 
tion equipment made by Muirhead and (o,, 
Ltd., Elmers End, Beckenham, Kent, wiis held 
in London on Monday, April 17th, when the 
company demonstrated some recent d: velop. 
ments in apparatus for transmittin: and 
receiving reproductions of photogray,’ iS or 
documents. 

Much of the equipment that was o1 view 
originated in the picture telegraph equipment 
that was introduced some three and « half 
years ago and was described and illusirated 
in THE ENGINEER, February 7, 1947, page 144, 
Briefly, the picture or document to be trans. 
mitted is clipped to a drum, which is rotated on a 
lead screw by a synchronous motor and jis 
scanned photo-electrically with the help of a 
suitable p.e. cell, optical system and chopper 
disc. The resulting signal, varying in intensity 
to correspond with the density of the part of the 
original that is being scanned is amplified, 
modulated and transmitted by radio to the 
receiver. In the original monitoring receiver 
the signal was amplified, demodulated and 
applied to “ Teledeltos” paper wrapped on a 
drum which was rotated and advanced on its 
lead screw synchronously with the transmitter 
drum. The signal was applied to the recording 
paper by a stylus which burned the paper by 
an amount varying with the current, thus giving 
the necessary tone variations to produce, 
subject to the limitations of the system, a 
facsimile of the original. 

In its present form, the “‘ Mufax ’’ receiver, 
as it is called, uses a new electro-sensitive paper 
which is supplied in rolls of 100ft, sufficient 
for more than a hundred full-size pictures. 
When in use the paper must be moist ; accord- 
ingly it is contained in an airtight chamber in 
the machine, to prevent evaporation. Record- 
ing takes place continuously, the paper being 
passed between a knife edge and a wire helix. 
As the helix rotates the paper is marked trans- 
versely by a series of parallel lines, the tonal 
density varying according to the signal current 
which flows through the paper at the point of 
contact between the knife edge and the helix. 
The picture, which is llin wide, immediately 
becomes visible as it is built up line by line. 
In time the dark tones deepen, but this process 
can be accelerated by heating the received copy 
for a few seconds. Although the degree of 
resolution is less than that obtained with 
photo-telegraphic apparatus the quality of 
reproduction is sufficient for most purposes, and 
standard retouching methods can be applied, if 
required, 

The copies are reasonably permanent, their 
life can be increased by varnishing and they 
can, it is claimed, be stored for several years. 

The receiver itself is a self-contained equip- 
ment, measuring 19in wide by 10in deep by 18in, 
and the only, requirements for receiving pictures 
are a single- “phase, 200-250V, 50 c/s supply, and 
connection to a telephone line. 

Two forms of picture monitor were also 
exhibited ; @ small monitor, intended for use 
in the wire room and designed to be mounted 
on the rack of a Muirhead receiver, and a large 
monitor for the use of the art editor. 

In addition to the various receivers the 
exhibition included a prototype and a produc- 
tion model of the company’s new picture 
transmitter, which measures only 2lin by 16in 
by Tin high, and is therefore considerably 
smaller than its predecessors. It has a 66mm 
transmitter drum, accommodates pictures up 
to 7Rin by 8in, and provides a full-size picture 
(10}in by 10in) on a 88mm drum receiver. The 
oscillator frequency is maintained by a high 
stability tuning fork and the drum mechanism 
is driven by a self-starting self-synchronising 
motor. Like the receiver, the transmitter is 
self-contained and is operated directly from a.c. 
mains, 
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The Institution of Mechanical Engineers 
HYDRAULIC VARIABLE-PITCH PROPELLERS 


A’ a meeting of the Institution of Mech- 
anical Engineers, last Friday, April 14th, a 
paper on “Recent Developments of the 
Mechanism of the Hydraulic Variable-Pitch 
Aircraft Propeller,” by H. L. Milner, Wh.Sc., 
was presented and discussed. An extract 
from: the paper is printed on page 476. 


‘DISCUSSION 


Mr. H. G. Conway, M.A. (British Messier, 
Ltd.), remarked that the author had not 
mentioned automatic feathering, which, he 
understood, was a new development in the 
art of propellers. Apparently it was neces- 
sary because, if the engine on certain aircraft 
failed in taking off and if the propeller was 
not feathered quickly enough, the aircraft 
might not be able to carry on in its take-off. 
He believed there was some torque recording 
device which gave a signal to the system. 
He wished to know why the author was still 
operating with what might be called old- 
fashioned pressures when all other aircraft 
engineers were using something very much 
higher. He also thought it was fair to say 
that the only hydraulic mechanism on the air- 
craft which used the old U seal was the good 
old-fashioned propeller—and, he thought, a 
British propeller at that. It was high time 
to get away from the U seal and use a more 
modern rectangular or circular seal. An 
interesting aspect of the oil seal leakage to 
which the author had referred was that it was 
generally felt in many circles, particularly in 
automobile circles, that the correct practice 
when grinding diameters which were sealed 
was to plunge-grind them. A good paper had 
been read some years ago at the old Institu- 
tion of Automobile Engineers, when tests had 
been done to show the relative wear of seals 
when plunge-ground as opposed to ground 
with scratches in helical fashion. In other 
industries it was the practice to plunge-grind 
and finish up with a little bit of hand lapping. 

Mr. K. A. Thatcher (De Havilland Pro- 
pellers, Ltd.) said that on the subject of 
constant-speed units for turbines, at the start 
it had been felt that excessively high rates of 
pitch change would be required, and a fair 
amount of development had been done to get 
those high rates of pitch change. Unfor- 
tunately, it had since been generally found on 
the single-shaft turbines that this high rate 
of pitch change was not necessary and was 
sometimes rather embarrassing, so that the 
high rates of pitch change had to a large 
extent had to be cut down. This had rather 
complicated the general turbine controller 
problem, because, as the author had shown, 
the gear pump in that controller was used 
both for braking and for constant speed. For 
the braking part a very high rate of pitch 
change was required and for the constant- 
speed part not such a high rate. It had 
normally to be cut down in the control shaft 
movement, which meant that with forced 
braking it had been rather harder to get the 
rates of flow one desired. This had compli- 
cated the constant-speed unit in that extra 
valves were now having to be introduced in 
order to be able to get high rates of pitch 
change when desired and low rates when those 
were desired. 

A point which the author had not men- 
tioned and which might be of general interest 
was that the landing brake work which had 
been done in this country had shown very 
conclusively that the use of landing brake 
propellers on aircraft with conventional 


undercarriages was a very delicate operation. 
Because of the natural instability of a con- 
ventional undercarriage, it was very difficult 
to control swing if anything slightly out of 
the ordinary happened. He thought that 
this sensitivity undoubtedly accounted for 
the fact that braking propellers on British 
aircraft had not come to the fore more 
rapidly. They were coming to the fore on all 
the new British aircraft which had tricycle 
undercarriages. With a tricycle under- 
carriage, which was fundamentally stable, 
there was no difficulty in controlling the 


The author had mentioned the service use 
of airbrakes as dive brakes for dive bombers. 
He would like to hear his opinion on a further 
use on civil aircraft which had recently been 
enagatied in the U.S.A. The object was to 
enable them to lose height very rapidly with- 
out increasing forward speed very much. 
This aspect had come to the fore with press- 
urised aircraft flying at 35,000ft or 40,000ft. 
If a porthole was blown out or if for someother 
reason rapid de-pressurisation occurred, unless 
the aircraft could get down to a lower altitude 
before there was complete de-pressurisation, 
the crew and passengers would have passed 
out. In the U.S.A. tests had been carried 
out in New Jersey on a “ C.54” with Curtiss 
propellers, in. which there had been an 
attempt to do this with all four engines at 
dive-brake pitch, and the remarkable figure 
had been achieved of something like 8000ft 
to 10,000ft a minute rate of descent with a 
forward speed of only 200 m.p.h. 

The author had mentioned the necessity of 
unbraking the control system to enable con- 
stant speed to take place in reverse on tur- 
bines. He did not entirely agree. He felt 
the indications were, even in single-shaft 
turbines at this stage, that the amount of 
flexibility required to operate fixed pitch in 
reverse, as on a piston engine, was present on 
all forms of single-shaft turbines, as they were 
known to-day, and he hoped that it would not 
be found necessary to go to the complication 
of ensuring constant speed in reverse. 

Design work was going on in this country, 
as in the U.S.A., on a completely new form of 
propeller which was entirely self-contained. 
The reason for operating at nothing more than 
about 700 Ib pressure at the moment was the 
enormous difficulty of getting more than 
700 Ib pressure through a rotating seal in the 
shaft. But the self-contained propeller had 
a tank at the rear end which contained its 
own oil and a system of plunger pumps, or 
similar pumps, to generate the pressure ; 
and instead of a pitch-change mechanism, 
which was one large mechanism with leads to 
all the blades of one sort or another, vane 
motors were arranged in each individual blade 
rod so that each blade had its own pitch- 
change mechanism, and they were simply 
tied together by a very light system of 
gearing to ensure that all were in syn- 
chronism. With the system with which he 
was acquainted they were intending to 
operate at pressures up to 2500 Ib per square 
inch with normal constant-speed pressure of 
about 1000 Ib per square inch. There was a 
great advantage in reducing the scantlings 
generally of the propeller. Another great 
advantage was that it kept the whole pro- 
peller to the propeller man, who did not have 
to worry about what the engine man did 
with the engine or where he could mount this 
or that on the engine. It also enabled the 
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propeller man to choose his own hydraulic 
medium, which was a very great advantage. 

There was one general point on which he 
would like to have the author’s views and 
which had given him furiously to think 
recently. As these propellers had started 
going on to turbines, all sorts of safety 
devices had been put into them, as the author 
had indicated. If one were to re-examine 
piston engine propellers and put oneself in 
the position of someone designing a piston 
engine propeller ab initio, he was sure it 
would be possible to find just as many reasons 
for safety devices; but those devices had 
come along with the advent of the turbine 
engine, and he was not at all sure in his own 
mind that they were not building up a lot of 
trouble for themselves by putting in safety 
devices. From his own experience, he would 
say frankly that there had been more trouble 
with the safety devices put in to stop things 
happening than there had been from those 
things which it was sought to prevent 
happening! The safety devices were always 
giving trouble. It seemed to him that what 
was happening was that they were putting 
into propellers secondary systems to guard 
against primary failures, and the secondary 
systems themselves, if they failed, could 
cause primary failures. 

Mr. Prior recalled that the author had 
stated that on the free turbine of a gas 
turbine unit the only connection between the 
propeller shaft and the compressor turbine 
shaft was the gas connection, and that there 
was no mechanical connection. Of course, 
that was not entirely true, because the pro- 
peller turbine must always be on speed with 
the compressor turbine. The gas, flowing to 
the compressor turbine wheel at a certain 
speed, would leave there at a certain velocity, 
and the rear travelling wheel would have to be 
matched up to it. The impression was given 
in the paper that a separate constant-speed 
unit could be provided for the propeller and 
the pilot could have control over it. What 
would happen would be that in setting his 
propeller to certain revolutions per minute, he 
would unmatch the rear turbine wheel with 
the front turbine wheel and get a terrific loss 
in power. On Bristol engines there had been 
an attempt on one occasion to make an abso- 
lutely free turbine with no connection what- 
ever between the two shafts, and it had been 
found that it could not be done and that some 
connection between the two shafts had to be 
made; and there had been incorporated a 
differential oil pump, to which he felt that 
the author might have made some reference. 
It was quite a neat device incorporated inside 
the engine, and it acted, when the two shafts 
were on speed, as a solid unit. If they became 
off speed, the gears were made to rotate and 
it would pump oil to one side or the other 
side of the propeller and so change the pitch 
and bring the propeller turbine back on speed 
with the compressor turbine. 

Mr. H. L. Milner made a brief reply. 





Books of Reference 


Lexique-Technique de Matériel de Travaux Publics. 
Paris. Institut Technique du Batiment et des 
Travaux Publics. 28, ulevard Raspail VITe. 
Price 700 francs.—This volume is a glossary of 
French-English and English-French translations of 
French, English and American technical terms, 
relating to engineering equipment and plant, 
pberrra, in the public works and building indus- 
try. In addition, there are detailed conversion 
tables of British and metric units, which should 
prove & very useful addition in a work of this type. 
Unfortunately, the preface, contents and headings 
of the conversion tables are written solely in French, 
and there is a four-page list of errata at the end 
of the book. However, apart from these minor 
inconveniences, the volume appears to be a useful 
and accurate work of reference. 
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Improved Production Methods for 
Television C.R. Tubes 


E learn that an automatic machine has 

recently been developed and installed at 
the main Mullard valve factory at Mitcham, 
Surrey, for joing the necks and heads of 
television cathode ray tubes. To work in con- 
junction with this machine the company has 
also built various special pieces of equipment for 
gauging, cutting, glazing and flanging the necks 
of the bulbs in preparation for the joining 
operation itself. By installing suitable handling 
equipment and a fully automatic annealing 





NECK GAUGINGAAND GLAZING MACHINE WITH REVOLVING DRUM 


tunnel or lehr, the finishing of television c.r.t, 
bulbs is now being done on a continuous pro- 
duetion basis, at a rate of sixty bulbs an hour. 
Outputs of 500 bulbs can therefore be obtained 
in @ normal working day, or nearly 1300 bulbs 
in &@ day made up of three shifts. 

The significance of this achievement can be 
judged by the fact that the output usually 
obtained from conventional lathes for joining 
glass parts is about thirty bulbs a day. Although 
a number of these lathes were formerly kept in 
continuous use at the Mullard factory, it 
became increasingly difficult to maintain an 
output of bulbs sufficient to meet the greatly 
increased demand. 

It also became difficult to obtain a sufficient 
number of highly skilled glass workers for 
operating the lathes. 

The recently installed automatic machine for 
joining glass parts completely removes these 
difficulties. For example, four semi-skilled 
operators on the new machine can now turn out 
sixty bulbs an hour, whereas four highly skilled 
operators working on lathes maintain an output 
of no more than about fifteen bulbs an hour. 
The new machine also has the advantage that 
it lends itself to modern handling techniques. 

The success of the new installation depends 
to a very large extent upon ensuring that the 
glass parts fed to the main joining machine are 
of the highest possible quality and are very 
carefully gauged. An effective handling system 
is also essential. The new plant consists of a 
neck gauging and glazing machine, a seven-head 
automatic neck flanging machine, a twelve-head 
automatic glass parts joining machine, and an 
automatically controlled annealing tunnel or 
lehr. 

On the neck gauging and glazing machine, 
shown in our first illustration, the glass necks 
are marked off to the gauged length and one 
end is glazed to prevent cracks from forming 
and to facilitate the later joining operation. 
This machine is controlled by a single operator 
and is almost completely automatic in operation. 
The operator first inscribes the neck by means 
of a diamond internally mounted in the gauging 


sleeve, shown on the extreme right of our. 





illustration. He then places the neck on an 
inclined platform, where it is automatically 
picked up by a slowly revolving drum, as illus- 
trated. As the drum revolves one end of the 
glass neck passes through a series of gas flames 
of increasing intensity. The glazing is com- 
pleted during one revolution of the drum. 

The neck flanging machine, illustrated here- 
with, is also controlled by a single semi-skilled 
operator and is almost completely automatic in 
operation. Here the necks are fed, by means of 


a seven-head rotating drum, through a series of 
flames of varying intensity. During the early 
heating stages the inscribed portion of the neck 
automatically falls off, and the cut end of the 
neck is then glazed. In the sixth flame position 
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such operations as stem making, sealing-in, &&, 
At present it is being used for the finishing of 
9in bulbs, but it can be adapted for takin 12in 
bulbs, if required. Basically it consists of 
twelve revolving work heads, for holding the 
parts to be joined, and a series of very cai ‘fully 
adjusted gas jets. 

The new machine differs from its predecessors 
in that a new system of indexing is emp! yed, 
In this system the work heads are indexed 
round by means of compressed air, which ig 
passed through a series of carefully adjusted 
valves. The valves are positioned by an electric 
motor, which is controlled by an autoinatic 
timing device. In this way it has been possible 
to ensure very accurate and reliable indexing, 
The heads are indexed round once every minute, 
so that a cycle of operations is completed in 
every twelve minutes, corresponding to « full 





NECK FLANGING( JMACHINE 


capacity output of sixty bulbs an_ hour. 

The sequence of the joining operation on the 
new machine is, briefly, as follows :—First, a 
flanged glass neck is taken from a box and is 
inserted in a chuck forming part of the work 





TWELVE-HEAD GLASS PARTS JOINING MACHINE 


a carbon tool is automatically pushed into the 
end of the glass neck (as illustrated) to form the 
flange. After a carefully adjusted “ flaming-off ” 
period the flanged neck is removed from the 
drum. 

As illustrated above, the twelve-head 
joining machine is a development of the con- 
ventional type of machine universally employed 
in electric lamp and valve manufacture for 


head. Then by means of a vacuum chuck 
bulb head is taken from a preheating box and 
is clamped in position in the work head, which 
is indexed round automatically. In the first 
five positions (including the load position) the 


parts to be joined are preheated by means of 


soft, air-gas flames. At the sixth position the 
heating is increased. 
At the seventh position a carbon roller forms 
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a flare on the bulb head, and the chuck holding 
the stem is moved up so that the neck flange is 
brought into contact with the flare of the bulb 
head. This operation is accomplished by means 
of the upward movement of a rail at the base 
of the machine. The centre pillar of the chuck 
rides on this rail. After the joint has been com- 
pleted it is “‘ flamed ” off. The worker carrying 
out this operation is referred to as the main seal 
operator. 

The eighth position is for annealing. In the 
ninth position the anode seal operator inserts 
the anode seal button as illustrated above. 
The tenth and eleventh positions are for the final 
“ flaming-off ” of the bulb. 

In the twelfth position the complete bulb is 
unloaded; the neck is then released from the 
chuck and the clamping ring holding the bulb 
head is slipped back. The unloader then 
depresses @ control marked ‘‘ Down ”’ forming 
part of a pistol-grip vacuum control unit. From 
a box, mounted on a gantry above the machine, 
a vacuum chuck is immediately lowered. When 
the vacuum chuek is in contact with the centre 
of the screen of the bulb the operator depresses 
the suction control on the control unit. Imme- 
diately afterwards he depresses another control 
marked ‘‘ Up” and the glass bulb is held by 
suction and carried aloft ; the bex unit, holding 
the chuck is then slid along the gantry to 
the loading position of the annealing tunnel. 
Here the bulb is lowered into a tray, which, 
when full, is pushed on to the conveyor belt 
of the annealing tunnel. The complete unload- 
ing operation is carried out in less than one 
minute, and during this time the bulb is un- 
touched by hand. When the chuck is not in use 
it is housed in a box held at the same tempera- 
ture as the finished bulb. 

To remove any strains which may be set up 
in the glass during the joining process the com- 
pleted bulbs have to be carefully annealed by a 
process of gradual heating and cooling. The 
annealer comprises a long tunnel heated by gas 
jets, carefully controlled to give a suitable 
gradation of temperature along the length of 
the tunnel through which the trays of bulbs are 
conveyed on a slowly moving belt. When the 


INSERTING ANODE SEAL BUTTON IN FLARE OF BULB 
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trays reach the end of the annealing tunnel they 
are transferred to a cooling tunnel. 

The new plant installed at the Mullard 
factory brings a stage in the manufacture of 
television c.r. tubes within the scope of con- 





COMPLETED TUBE BY VACUUM CHUCK 
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tinuous quantity production by the use of 
methods which, during the past few years, have 
enabled British valve manufacturers to meet 
the increasing demands of the rapidly expanding 
electronics industry. 


Extensions at the Vauxhall Works 


A THREE-YEAR plan of expansion and 
modernisation at the works of Vauxhall 
Motors, Ltd., Luton, provides for the replace- 
ment of a considerable part of the present plant 


with the most modern and efficient production 
equipment available. The first stage in this 
scheme, which will involve the expenditure of 
about ten million pounds before it is finished, is 
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a factory covering an area of 19} acres, now 
nearing completion, alongside the existing 
works. This new building, which is 1695ft long 
and 480ft wide, will increase the area of the 
factory by a third and is expected to produce an 
appreciable increase in the t annual 
output of 84,000 vehicles. Construction of the 
new building, one corner of which can be seen 
in the illustration below, should be completed 
by mid-June and production is expected to 
start in August. 

Where the new building now stands was 
formerly a grass-covered chalk hillside, flanking 
a sewage farm. To level the site, half a million 
cubic yards of solid chalk had to be excavated. 
The chalk thus moved was spread over a valley 
half a mile away at the other end of the com- 
pany’s factory. That valley, now a level plain 
40 acres in extent, is the new Vauxhall sports 
centre, part of which is already grassed, fenced 
and planted with shrubs. 

Some 6500 tons of cement and 45,000 cubic 
yards of sand and ballast have been used in 
building the foundations for the new extension. 
The 4300 tons of steel used for the building was 
originally intended for a new factory in the 
United States and was imported in the form of 
fabricated girders and stanchions. This steel- 
work was originally designed for the con- 
struction of a square building and had to be 
modified to suit the present oblong site. 

Except at one end, where a basement of 
77,000 square feet area is situated, the building 
is all on one floor level. Above the basement 
section @ two-storey office block running the 
full width of the building has been erected. The 
entire western side of the building forms a 
stores bay, 1700ft long by 60ft wide, served by 
a loading deck, 120ft long by 35ft wide. 

To supply the new building with high- 
pressure hot water for space and process heating 
a new boiler-house has been built a quarter of 
a mile away at the other side of the existing 
factory. A 100,000 cubic feet per hour capacity 
producer gas plant installed as an emergency 
standby during the war is to be used to 
supply gas for the heat-treatment plant. The 
gas and water mains, which will supply the 
factory, have been carried under a railway 
embankment through a concrete-lined tunnel, 
103ft long. To provide a means of storm water 
drainage from the large roof area a 5ft diameter 
pipe-line, emptying into the River Lea, half a 
mile away, was built. This pipe-line runs 
through a tunnel 2400ft long driven through the 
chalk hills between the river and the factory. 

The electric power supply will be completely 
independent of the present factory supply. A 
new high-tension substation is being built to 
house a 15,000kVA transformer fed by the 
33kV supply. A heavy current network 
inside the roof of the new building is fed 
by a 440V supply with @ light current net- 
work over the machine lines. Low-tension 
supplies to machine tools will be tapped off bus- 
bars. Four transformer rooms, with a total 
output of 9000KVA are built into the roof in 
order to leave the production area unobstructed. 
Each room includes one or more 750kVA syn- 
chronous condensers for power factor correction. 

Lighting will be by 3300 twin-tube fluorescent 
units, each of 160W. 

Careful attention has been given to providing 
good natural lighting, and this influenced the 
selection of colours for interior paintwork. 
From floor to window level the walls will be in 
terra-cotta. From windows up to roof trusses 
the colour will be opaline green, and the walls 
above the trusses and the ceiling will be pale 
cream. All macaines will be painted dove grey. 

We are informed that the new buildiag, com- 
plete with boiler-house and services, is costing 
£2,300,000. 





BEAMA Annual Report 


THE thirty-ninth annual report (1949-50) of 
the British Electrical and Allied Manufacturers’ 
Association (Inc.), 36 and 38, way, 
London, W.C.2, was published this week. The 
first chapter of the report contains a generai 
review of the year’s progress, pointing out 
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that the electrical and allied manufacturing 
industry, which is co-ordinated within the 
BEAMA, employs nearly 500,000 people and is 
the third largest exporting industry in the 
United Kingdom. Some idea of the growth of 
the industry is given by the fact that just before 
the recent. war, when this country was the 
largest exporter of electrical goods in the world, 
its electrical rts were valued at £23 
million, whereas the corresponding figure for 
1949 was £140 million. Of this total, 38 per 
cent was classed as machinery and 62 per cent 
as electrical goods and apparatus. 


ELEcTRICAL Exports 


In the chapter of the report dealing with 
exports it is pointed out that, despite changes 
and developments, the Empire maintains its 
position as Britain’s largest customer, taking 
three-fifths of her exports in 1949. South 
Africa was the largest buyer, followed closely 
by India and Australia. Important foreign 
markets included Scandinavia, the U.S.S.R., the 
Netherlands and the Argentine. 


Although the effects of sterling devaluation | 


on exports to dollar countries have been dis- 
appointing up to the present, a gratifying 
improvement has been recorded in exports to 
Canada. Referring to the BEAMA drive for 
increased exports in this direction, the report 
mentions the U.K. engineering mission to 
Canada; the visit to Britain of Mr. R. H. 
Saunders and Mr. R. L. Hearn, of the Hydro- 
Electric Power Commission of Ontario; and 
the Standards mission to Canada, the outcome 
of which was an important agreement whereby 
the inspection, testing and preliminary approval 
of electrical equipment and components for 
export to Canada can be undertaken in the 
United Kingdom. 

Discussing overseas import restrictions and 
the liberalisation of world trade, the report 
states that it is becoming increasingly difficult 
to export ‘‘semi-luxury”’ goods (including a 
variety of electrical appliances) to certain over- 
seas countries which tend to grant facilities 
only for capital plant and machinery. In vary- 
ing degrees these remarks apply, for example, 
to South Africa and New Zealand, where 
imports of electrical appliances are negligible, 
and to Argentina and Brazil. Canada, however, 
has already made some changes in favour of the 
U.K. by lifting the ban on the importing 
of various “ electric wiring devices” and has 
announced further relaxations which will 
become effective in July, 1950. 

Under the heading of bilateral agreements 
the report mentions the short-term agreement 
arranged with Yugoslavia in 1949. From 1950- 
1954 the Yugoslav Government intends to 
order capital goods to a total value of £30 
million, of which at least £2 million will be for 
power equipment; other items will include 
welding machinery, telephone and telegraph 
apparatus and electrical instruments. 


GENERATING PLANT 


It is apparent from the report that benefits are 
accruing from the steps taken by turbo- 
generating plant manufacturers to increase 
their productive capacity. Whereas the total 
output from the manufacturers’ works was 
1100MW of plant in 1948, it was over 1900MW 
in 1949. Commissioning of the plant inevitably 
lags behind delivery from the works and the 
amount actually commissioned in B.E.A. 
generating stations during 1949 was 825MW. 
In view of the fact that the continuing shortage 
of electricity is often attributed, vaguely, to 
lack of “ power plant,’ it is only fair to the 
manufacturers concerned to point out that 
there is no shortage of turbo-generating plant, 
per se. In addition to meeting the export 
requirements, BEAMA firms have undertaken 
to provide 1500MW of generating plant for the 
B.E.A. during 1950. 


MATERIALS 


The report states that electrical manufac- 
turers are finding materials very much easier 
to obtain than twelve months ago. The general 
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run of steel production is now so nearly o:jual to 
demand that the BEAMA Materials Con nitte, 

is supporting a proposal by the Iron an:! Steg] 
Federation for abandoning the allocation »yster, 
except, perhaps, in the case of sheet stec|: 
However, sheet steel manufacturers ar: now 
installing special plant with the aim of br nging 
inte use, as soon as possible, better gra:ies of 
low loss steel, which will be particularly .isefy| 
for achieving higher efficiency in transfo: mers, 

Although the supply of high-voltage por clain 
insulators may continue to present c»rtain 
difficulties, progressive improvement is |ikely 
and the Association anticipates that the more 
serious troubles should end this year. 

The more detailed side of BEAMA activities 
is referred to, in the report, in chapters de ling 
with the work of the specialised section . the 
work of the technical committees anc: the 
liaison maintained with kindred and «lied 
associations. 


a 


The Iron and Steel Institute 


THE annual general meeting of the Iron and 
Steel Institute will be held on Wednesday and 
Thursday next, April 26th and 27th, at 4, 
Grosvenor Gardens, London, 8.W.1. On the 
first day, the proceedings are to begin at 
10 a.m. with the official business and the pre- 
sentation of medals and prizes, after which 
Mr. J. R. Menzies-Wilson will be inducted as 
President and will deliver his address. is. 
cussion of a paper by Mr. E. L. Diamond on 
“‘ Characteristics of Scrap in Relation to Bulk 
Handling ” will conclude the morning session. 

The session on Wednesday afternoon will 
open at 2.30 p.m. and will be devoted to dis- 
cussion of the following papers :—‘‘ The Over- 
heating and Burning of Steel,” by Mr. A. 
Preece, Mr. J. Nutting and Mr. A. Hartley ; 
“The Detection of Overheating and Burning 
in Steel by Microscopical Methods,” by Mr. A. 
Preece and Mr. J. Nutting; “* Grain-Boundary 
Phenomena in Severely Heated Steel,” by Mr. 
T. Ko and Dr. D. Hanson; “A Note on the 
Overheating of Steel,” by Mr. E. C. Rollason 
and Mr. D. F. T. Roberts ; and “‘ The Extension 
of the Ar, Range with Carbide Formation in 
Mild Stee] Due to High-Temperature Treat- 
ment,” by Mr. J. H. Whiteley. On Wednesday 
evening, at 8.30 p.m., a commemorative lecture 
on “The Centenary of the Birth of Sidney 
Gilchrist Thomas ”’ is to be given by Mr. James 
Mitchell, Honorary Treasurer of the Institute. 

The meeting will be resumed on Thursday 
morning at 10 a.m. with a discussion on the 
following papers:—‘“ The Influence of Low 
Percentages of Certain Elements on the Micro- 
structure of Pure Iron-Carbon Alloys and Cast 
[rons,”’ by Mr. W. J. Williams ; “* The Thermo- 
dynamic Background of Iron and Steel Making 
Processes,” by Mr. F. D. Richardson and Mr. 
J. H. E. Jeffes; and “‘ The Influence of Gas/ 
Solid Temperature Differences on Blast-Furnace 
Operation,” by Mr. J. Taylor. On Thursday 
afternoon, at 2.30 p.m., the papers to be dis- 
cussed are :—‘‘ Blast-Furnace “Gas Cleaning— 
an Analysis of Plant Performance,” by Mr. R. F. 
Jennings; ‘“‘ Blast-Furnace Gas Cleaning— 
Methods for Calculating the Motions of Particles 
in a Gas,” by Mr. J. Stringer; ‘‘ Proposals for 
the Modification of a Blast-Furnace Top to Give 
Controlled Burden Distribution,” by Mr. E. L. 
Diamond; and “‘ A New Blast-Furnace Stock- 
Rod Gas Seal,” by Mr. E. J. Walklate. The 
meeting will end with the Institute’s annual 
dinner on Thursday evening, at 7 for 7.30 p.m., 
at the Dorchester Hotel, Park Lane, London, 
W.1. 

The Institute announces also that it is 
arranging for a symposium on ‘‘ High-Tempera- 
ture Steels and Alloys for Gas Turbines,” to be 
presented and discussed on Wednesday and 
Thursday, October 18th and 19th. The 
sessions will take place at the Institution of 
Civil Engineers, Great George Street, London, 
8.W.1. In association with this symposium the 
fifth Hatfield Memorial Lecture is to be delivered 
in London by Air Commodore Sir Frank 
Whittle, F.R.S., on Tuesday evening, October 
17th. 
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The Troopship “Empire Fowey ’ 


Hii ‘*Empire Fowey” is the ex North 

German Lloyd liner ‘ Potsdam,” built in 
1935 by Blohm and Voss for the East Asiatic 
service and has been reconditioned as a modern 
troopship. She was converted to trooping 
servive after the war, but troubles experienced 
with ner special experimental type of machinery 
eventually made it necessary to install a com- 
pletely new set of propulsive and auxiliary 
machinery. This major conversion job was 


For each class there is a children’s play room, 
and infants’ food preparation rooms are 
provided. The “standee” berthing system, 
described in our issue of January 27th, has been 
adopted for sergeants and other ranks. There 
is a dining saloon for sergeants and a troop 
mess hall designed on the cafeteria system. The 
fitting out is generally on similar lines to the 
“‘Empire Orwell” with regard to the cabins 
and ancillary equipment, such as cinema, 
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The principal particulars of the ‘“ Empire 
Fowey” are as follows:—Length overall, 
633ft 104in; length between perpendiculars, 
597ft 1fin ; breadth moulded, 73ft 10in ; gross 
tonnage, 19,047; shaft horsepower, 18,000 ; 
service speed, 18 knots. Before leaving the 
Clyde the vessel carried out successful trials on 
the Arran course and a speed of over 20 knots 
on 17,500 s.h.p. was recorded. Afterwards the 
“Empire Fowey”’ proceeded to Southampton 
and sailed on Saturday, April 15th, for Port 
Said, carrying troops for the Middle East. 

It has only been possible to include in this 
brief account the major items of this large con- 
version contract, completed by Alexander 





undertaken by Alexander Stephen and Sons, 
Ltd., of Linthouse, Glasgow. The firm was 
also entrusted with the task of entirely rebuild- 
ing the interior of the ship to conform with the 
post-war standard for British troopships, and 
the “Empire Fowey,” a view of which is 
reproduced above, is the most up-to-date 
vessel carrying Service’s personnel. The work 
has entailed gutting the vessel practically to 
her shell plating so that she is now practic- 
ally a new ship. We were able to make 
a tour of inspection of the “‘ Empire Fowey ” 
before going on trials, and the completed ship 
aero a great achievement by the Linthouse 
rm. 


PASSENGER ACCOMMODATION 


The rearranged passenger accommodation 
provides for 156 first class, 104 second class and 
80 third class. There is a separate dormitory 
provided for 30 boys and, in addition, sufficient 
berths for 102 sergeants and 1206 other ranks, 
making a total of 1677, including the ship’s 
military permanent staff. 

Officers and their families occupy first-class 
cabins, containing one, two, three or four 
berths, situated on “ A,” “ B ” and “ D ” 
decks. On “‘B” deck there is a first-class 
smoke room and bar and a lounge with bar on 
“C” deck. Also on ‘‘ C” is the dining saloon, 
— seats 182 and serves both first and second 
class. 

Two and four-berth second-class cabins are 
arranged on “ E ”’ and “‘ F ” decks for male and 
female warrant officers and families, and there 
is @ comfortable lounge and smoke room on 
“C” deck. 

For the use of the families of sergeants and 
other ranks and for sergeants and other ranks 
of the Women’s Services there are four and six- 
berth third-class cabins on “‘ G” deck. On the 
same deck is a dormitory for boys, equipped 
with “‘ standee ” berths. A dining room seating 
ninety-eight is on “E” deck and the second- 
class lounge and smoke room is available for 
the sergeants’ families and sergeants of the 
Women’s Services. Other third-class passengers 
will use the recreation rooms for other ranks. 





TROOPSHIP *“‘EMPIRE FOWEY ’’ 


laundry, &c. Twelve new steel lifeboats have 
been fitted and the existing boats reconditioned. 


MACHINERY 


The ship was originally driven by twin-screw 
turbo-electric machinery, developing 26,000 
8.h.p., giving a speed of 22 knots. The turbines 
were supplied with steam at a pressure of 
1150 lb per square inch, and a temperature 
of 900 deg. Fah. by four Benson drum 
boilers. This experiment on the part of the 
German builders has proved unsuitable under 
Service conditions, and the whole of the 
machinery has been replaced by a twin set of 
double reduction geared turbines of 18,000s.h.p., 
taking steam at a pressure of 525 Ib per square 
inch and a temperature of 800 deg. Fah. from 
two Foster Wheeler controlled superheat 
water-tube boilers. The boilers are fitted with 
economisers and each is provided with its own 
forced and induced draught fan. The arrange- 
ments include Weir’s closed feed system. For 
port use there is a Cochran vertical auxiliary 
boiler supplying steam at 100lb per square 
inch. 

All the auxiliary machinery, which is of the 
latest type, is electrically driven with the 
exception of the main feed pumps, which are 
driven by turbines taking steam at full boiler 
pressure and temperature. The power for the 
auxiliaries is supplied by three British Thomson- 
Houston d.c, turbo-generator sets, each of 
850kW, 220V, having water-cooled air circula- 
tion. With the ship in harbour and the main 
boilers shut down the power supply is derived 
from two M.A.N. d.c. diesel generators of 
350kW, 220V, which formed part of the iy i 
original equipment and have been retained for 
this particular purpose. For emergency lighting 
a 100kW diesel-driven generator, supplied by 
Crossley, has been fitted. The refrigeration 
plant, which is that originally fitted in the ship, 
has been completely overhauled and reinstalled 
in the vessel in a new position to fit in with the 
new machinery installation. The deck ma- 
chinery, including windlass, winches and cranes, 
is the original German equipment and has been 
reconditioned for further use. 





Stephen and Sons, Ltd. Finally, we wish to 
meption that the whole of the work has been 
carried out to the satisfaction of the Ministry of 
Transport, Licyd’s Register of Shipping, the 
Peninsular and Oriental Steam Navigation 
Company, and the consultants, Sir J. H. Biles 
and Co., of Westminster. 


Institute of Marine Engineers’ 
Annual Report 


THE annual report of the Institute of Marine 
Engineers mentions that H.R.H. The Duke 
of Edinburgh has accepted honorary mem- 
bership. A table and chart clearly indicate the 
changes in the roll; the total is now 6183, which 
represents an overall increase in membership 
of 237 for the year. The report makes it 
evident that the year has been one of full 
activity for the Council and its many com- 
mittees. The Education Group have com- 
pleted the revision of the Associate Member- 
ship Examination Syllabus, which will take 
effect in 1952. An ad hoc committee has pro- 
duced a scheme for a National Certificate in 
Naval Architecture and Marine Engineering, 
which, after endorsement by the Council of 
the Institute and the Institution of Naval 
Architects, has been forwarded to the Institu- 
tion of Mechanical Engineers and the Wor- 
shipful Company of Shipwrights for considera- 
tion. The training of sea-going engineers has 
been the subject of deliberation of a special 
committee and a letter, containing the Institute’s 
suggestions, has been sent to the Ministry of 
Transport. Mention is made of the progress in 
arrangements for the International Conference 
of Naval Architects and Marine Engineers to 
take place in 1951. The reports received from 
representatives covered a large number of 
activities, among which can be noted the work 
of the Abstracting Services Committee; a 
reference to steels for use at high temperature ; 
the World Power Conference ; a review of the 
work of the British Shipbuilding Research 
Association and numerous Standards sub- 
committees. The report closes with a statement 
of accounts. 
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Mulberry Pierhead’s New Role 


A PIERHEAD which once formed part of 
Mulberry, the famous harbour on the Normandy 
coast, has recently arrived in the Banka Strait, 
off the east coast of the island of Sumatra in 
Indonesia. Measuring 200ft by 60ft and weigh- 
ing 1000 tons, the pierhead, shown in the 
accompanying photograph, has been towed 
from Southampton by way of the Suez Canal by 
the Dutch tug “Noord Holland,” and the 
journey of 9000 miles was completed in sixty- 
seven days. The new role for which the pier- 
head is intended is that of a floating oil dock. 
Tankers of 9000 and 12,000 tons deadweight 
are employed in carrying crude oil from Lutong, 
in Sarawak, the ocean terminal for the British 
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the Area Boards of the British Electricity 
Authority. 

To emphasise the increased mechanical 
strength inherent in the use of aluminium it 
should be remembered that the sheath of an 
impregnated-pressure cable is required to with- 


stand an internal nitrogen gas pressure of 


200 lb per square inch, and that when lead is 
used it is necessary to provide external steel 
reinforcement. This provision is unnecessary 
when an aluminium sheath is used, and a saving 
in weight and cost is thereby achieved. The 
wall thickness of aluminium sheath will not be 
less than 90 per cent of the corresponding lead 
sheath. Corrosion of aluminium in a buried 
condition is considered to be no greater a 
hazard than when using lead and steel rein- 





MULBERRY PIERHEAD AS FLOATING OIL. Dock 


Borneo oilfields, to the Shell refinery at Pladjoe, 
South Sumatra. These vessels can only take 
part cargoes, which amount to an average of 
only 60 per cent of the total capacity. The 
reason for this is because the Moesi River, on 
which Pladjoe lies, is too shallow to permit the 
passage of such vessels fully loaded and so 
valuable shipping space is lost on the 700-mile 
voyage. 

The pierhead is now moored in Muntok Bay, 
a small port on the islet of Banka and 70 miles 
from Pladjoe. Its use as a loading platform 
eliminates the waste of shipping space and 
ocean-going tankers can now make the journey 
from Sarawak to the pierhead fully loaded. 
At this point, part of the cargoes are transferred 
to the Saidja, an 8700 ton shallow-draft vessel, 
which operates a shuttle service between 
Muntok Bay and Pladjoe. Thus lightened, the 
larger tankers are able to proceed up the river 
to the refinery. The introduction of the pier- 
head in its new role of floating cil dock enables 
twice as much crude oil to be carried from 
Sarawak. 
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Aluminium-Sheathed 
Impregnated-Pressure Cable 


SHoRTAGE of lead during the war years 
stimulated the interest of cable makers in the 
use of aluminium for cable sheath manufacture. 
Lead had long been the traditionel sheathing 
material for insulated cables, and in considering 
alternative metals aluminium was an obvious 
choice due to its light weight and good 
mechanical strength. We learn that application 
difficulties have been successfully overcome in 
the laboratories of British Insulated Callender’s 
Cables, Ltd., and this company’s aluminium- 
sheathed cables are now available in a range of 
sizes and types—the latest development being 
the 33kV aluminium-sheathed impregnated- 
pressure cable manufactured in 330-yard lengths, 
installations of which are being carried out for 





forcement, and the normal rubber bitumen 
sandwich serving is applied as protection. Long 
time tests in heavily concentrated acid and 
alkaline soils have, it is claimed, proved the 
efficacy of this serving as a corrosion 
protection. 

Satisfactory hand plumbing to the aluminium 
sheath was a major problem which has been 
successfully overcome, and a technique has 
been developed which enables internal pressures 
of 1000 lb per square inch to be withstood for 
long periods without failure. Omission of 
reinforcing tapes results in a considerable 
simplification of joint design, for the cast 
plumb (used with a normal lead-sheathed joint) 
is omitted, saving cost and jointing time. 

Considerable investigation has been carried 
out into the most convenient method of apply- 
ing the aluminium sheath. The two methods 
which have progressed most are, first, seamed 
aluminium tube (welded), and secondly, died 
down sheath. The first method presents 
difficulties of a practical nature in its application 
to impregnated-pressure cables and considerable 
research is still in progress on this technique. 
The dieing down method has been adopted as 
the only practical means at the moment for 
producing a seamless sheath. The cable is 
first drawn into an oversized tube, and both 
cable and tube are pulled through a “ sinking ” 
die which reduces the outside diameter to the 
required figure. Generally, the reduction in 
diameter is confined to a maximum of 30 per 
cent, but this figure can be increased for tubes 
of below approximately lin outside diameter. 

Aluminium-sheathed cables are lighter than 
similar lead-sheathed cables, and, because of 
the increased mechanised strength of the 
sheath, do not normally require armouring. 
This saving in weight reduces bulk transport 
costs and simplifies handling during installa- 
tion, and, when the cable is installed above 
ground, fewer supporting fittings are required. 
The mechanical properties of aluminium are 
far superior to those of lead for cable work. 
In particular it has higher fatigue endurance, 
and it is therefore unnecessary to take any 
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special precautions for aluminium-shoathe| 
cables installed in positions where vibration jg 
severe. Although aluminium-sheathed cables 
are not quite so flexible as the corresponding lead 
types, no undue difficulties in installaticn aye 
encountered. In addition to the routine tegtg 
laid down in the C.E.B. specification ( 1947, 
many long-time stability tests, accelerated 
ageing tests and impulse voltage tests, have 
been cerried out on B.LC.C. alumi.ium. 
sheathed impregnated-pressure cable. 


es 


Canadian Engineering News 


Steel 
Steel production in Canada was main. 
tained at full capacity throughout 1949, and 
the total for the year, when all returns are in, 
is expected to reach nearly 3,200,000 ton:, or 
about the same as in 1948, when a record was 
established. As in the United States, Cana lian 
demand will probably continue well into 1150, 
but there are signs that Canada may have 
passed the peak of the activity which has now 
lasted for several years. It is significant that 
the consumption of merchant pig iron has 
fallen off sharply, as well as that for some less 
important lines of finished steel products. ‘I'he 
shortage of steel scrap which has long plagued 
the industry eased greatly during the year. 
Expansion in the industry continued. Algoma 
Steel Company was able to add considerably 
to the capacity of its open hearths, and a new 
battery of coke ovens was placed in operation 
at Sydney. Electrolytic tinning lines were 
added both by Dominion Foundries and Steel, 
and the Steel Company of Canada, and Canada 
now produces all grades of tinplate. The cold 
strip mill, completed by the Steel Company of 
Canada in 1948, came into full production last 
year. 


Aluminium Box Car 


An aluminium box car has been 
completed for the Roberval and Saguenay 
Railway, in which a more extensive use has 
been made of aluminium than in any other 
box car so far constructed. As a result, the 
car is able to carry 5} tons more load than the 
cars commonly used. The tare weight of the 
car is 34,400 lb and its capacity is 134,600 lb. 
Aluminium was used generally throughout 
the body and underframe. The car was 
designed and built under the direction of the 
Development Division of the Aluminum Com- 
pany of Canada, Ltd. The car recently com- 
pleted its first trial run from Port McNicoll, 
Ontario, to Montreal, Quebec, carrying 2240 
bushels of wheat (134,400 Ib). 
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British Standards Institution 


All British Standard Specifications can be obtained from 
See, © = eS ee 
Victoria Street, London, S.W.1. 


VALVES, GAUGES AND OTHER SAFETY 
FITTINGS FOR AIR RECEIVERS AND 
COMPRESSED AIR INSTALLATIONS 

No. 1123:1950. This revised standard super- 
sedes B.S. 1123, which was originally published 
in 1943. The main amendment to the original 
standard concerns the clause dealing with fusible 
plugs and now lays down the positions in which 
these plugs shall be fitted. The standard provides 
for safety fittings for air receivers for maximum 
permissible working pressures not exceeding 1000 Ib 
per square inch. It gives requirements in regard to 
the installation, the materials used for the fittings, 
and the construction of parts. Special require- 
ments are prescribed for safety valves, pressure 
gauge, drainage of receivers, and fusible plugs. 

Inspection and testing procedures are detailed. 

Price 2s. post free. 





BIBLIOGRAPHICAL REFERENCES 


No. 1629: 1950. This standard scheme for the 
pre tion of references applies to entries in 
bibhiogr phical lists and particulars given for 
identi Shea of works or parts of works referred to 
in reviews, abstracts, &c., but not necessarily to 


entries of particular collections. Price 28. 6d. 


post free 
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A Dryer for Machine Glazing 


Nn ig ‘ 
bles Cylinders 

- Wer have received from The Spooner Dryer 
noy and !ngineering Company, Ltd., of Ilkley, 
47 Yorks, particulars of an improved form of 
ted dryer developed for use on glazed paper- 
ave making machines. This unit is claimed to give a 


very high rate of evaporation and make possible 
ter outputs than the original design made 
by the company. 

“The type of machine for which the dryer has 
peen developed is used in the manufacture of 
§ paper which is glazed on one side only. On 
such machines the stock is hydrated in the 
usual way, but, instead of being dried by passing 
over a large number of small cylinders, the wet 
paper is pressed with considerable force on to a 
single glazing cylinder of large diameter. On 
this large cylinder the paper is dried by the time 
it has passed round about three-quarters of the 
circumference. The paper contains about 
57 per cent solids and 43 per cent moisture 


im- 


DRYER SECTIONS 


when it is first fed on to the glazing cylinder. 
A very high rate of evaporation of the moisture 
is necessary as the pressure applied to the paper 
on the cylinder is considerable, and most of 
the surface water is squeezed out. It is this 
rate of evaporation at the glazing cylinder 
which largely controls the output of a machine. 

The Spooner dryer consists of a series of 
pressure chambers assembled in casings and 
supported in a frame structure of arched form 
to suit the curvature of the glazing cylinder. 
A series of long slots on the underside of the 
chamber form nozzles through which a heating 
medium is projected on the paper. The drying 
medium is air heated to above boiling point. 
Interposed between the nozzles are elongated 
exhaust orifices opening into a second chamber 
above the pressure chamber. Fans are used to 
draw the drying medium back through the 
exhaust orifices after it has impinged on the 
paper and pass it through heating elements 
before it re-enters the pressure chamber on its 
next drying cycle. 

With the new form of pressure chamber and 
circulating system the makers have so arranged 
the pressure chamber and circulation system 
that the drying medium travels a very short 
distance back to the fans and through the heat- 
ing elements after it has impinged on the glazing 
cylinder. With this design it is claimed that a 
large evaporative effect is obtained whilst using 
a relatively small hood, and, although the 
evaporation obtained is considerably increased, 
the size of the hood is appreciably smaller than 
that of the type originally used. 

One of the two photographs we reproduce 
on this page shows two sections of a dryer 
bolted together, forming, in this particular 
case, one-third of a complete hood. The motor- 
driven fans, one of which is situated on each 
side, can be seen on the sections, and the sections 
are built for mounting on an arched structure 
of cast iron or steel. In the second illustration 
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is shown @ pressure chamber on which can be 
seen the heaters for the drying medium. The 
heated air, after contact with the paper, is 
drawn back to the upper chamber for recircula- 
tion through the heaters and on into the pressure 
chamber through the passages clearly visible in 
the top of the unit. 

The makers state that tests have shown that 
a glazing cylinder fitted with one of the new 
dryers can increase a machine’s output from 
1420 Ib per hour to 1900 Ib per hour. 





Glass Bulb Rectifier for Film 


Studio Lighting 


‘HE specialised lighting requirements in film 
studios employing mainly arc lamps of various 
capacities fed from a d.c. supply call for the 
use of equally specialised converting plant if 
power is to be obtained from the a.c. mains. 
The primary requirements are for a supply in 
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The rectifier is composed of four main units. 
First, there is a main transformer stepping 
down the incoming three-phase, 50 c/s supply 
to a suitable voltage. Secondly, there is a 
“ group: unit,” comprising four glass bulbs 
operating as a six-phase bank and providing a 
continuous output of 1000A at 115V, two-wire 
direct current. The overload capacity following 
a full-load run is 25 per cent for two hours, or 
100 per cent momentarily. “ 

The third unit is a voltage regulator, auto- 
matically operated, for maintaining the d.c. 
voltage constant within plus or minus 1-0 per 
cent, irrespective of variations in the incoming 
supply and the rectifier loading. Finally, there 
is a smoothing unit designed to reduce the 
ripple in the rectifier output to less than plus or 
minus 0-1 per cent r.m.s. 

The transformer is of conventional design 
for use with rectifiers, comprising a delta- 
connected primary for an input of 400V, three- 
phase, 50 c/s, with a six-phase secondary feeding 
the rectifier anodes. Small auxiliary trans- 
formers for the bulb exciter circuits and cooling 





DRYER PRESSURE CHAMBER AND HEATERS 


which the voltage is maintained within close 
limits irrespective of fluctuations in the load 
or of the a.c. voltage, coupled with the reduction 
of ripple voltage to extremely small values. The 
degree of smoothing required varies with the 
frequency, but the ripple voltage should not, 
in any case, exceed 0-1 per cent r.m.s. of the 
d.c. output voltage. 

Coupled with the above requirements is the 
need for extreme re- 
liability, simplicity of 
installation, low main- 
tenance costs and high 
efficiencies at low loads, 
since the equipment is 
required to run for long 
periods almost unload- 
ed.” 

These requirements 
are inherently satisfied 
by mercury arc rect- 
ifiers, but considerable 
difference of opinion 
has existed for years 
amongst engineers in the 
film industry concern- 
ing the smoothness of 
supply which can be 
obtained fromsuch rect- 
ifiers. Hitherto motor- 
generators have been 
used almost exclusively. 
These considerations 
give special interest to 
the fact that a 1000A as 
Hewittic mercury arc 
rectifier has recently 
been installed by the 
Hackbridge and Hewittic Electric Company 
in the special effects department of Techni- 
color, Ltd., for feeding lighting, in connection 
with specialised work where a very high 
standard of product is required. 


fan are also contained in the main transformer 
tank. 

The rectifier unit consists of four bulb sec- 
tions. As shown in the accompanying illustra- 
tion, the four rectifier bulbs are compactly 
mounted as one group in a specially designed 
cradle for easy access and removal. Together 
with their associated anode fuses and the small 
amount of auxiliary gear required, the bulbs 





1000A RECTIFIER FOR FILM STUDIO LIGHTING 


are accommodated in a welded angle iron and 
sheet steel cubicle measuring only 4ft 6in by 
4ft 6in by 8ft 6in high. 

From the rectifier cubicle the output is taken 
through an air-cored series reactor in the posi- 
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tive line and thence to the d.c. distribution 
switchboard. The reactor and two banks of 
condensers are mounted in a cubicle imme- 
diately to the left of the rectifier cubicle and 
of similar dimensions to it. The overall dimen- 
sions of the complete unit, excluding the trans- 
former, are, therefore, 4ft 6in by 9ft by 8ft 6in 
high. No special foundations are required, 
as the overall weight is only in the neighbour- 
hood of 2} tons. 

The voltage regulator equipment is entirely 
automatic in operation, being controlled by a 
voltage relay in the rectifier output. Any 
variation in the incoming supply or rectifier 
load which will cause the d.c. volts to change, 
immediately brings the motor-driven regulator 
into operation. 

Good overall efficiency is claimed for the 
equipment, particularly at light loading, the 
value at quarter load being over 80 per cent. 
The power factor varies between 0-91 and 0-93 
per cent, according to load. 

The only rotating parts in the whole installa- 
tion are the fan motor and regulator driving 
motor, and their design is such _ that 
routine attention is only necessary once every 
six months. The equipment can be housed in 
an unattended substation and no specially 
skilled staff is required to carry out the 
negligible maintenance necessary. No special 
protective gear is necessary and the rectifier 
output is taken to a normal pattern air-break 
circuit breaker with overload trips and thence 
to a conventional distribution board. 





The Engineering Wages 
Dispute 


By means of a ballot among the membership 
of its affiliated unions, the Confederation of 
Shipbuilding and Engineering Unions proposes 
to test opinion on strike action or arbitration 
over the demand for £1 a week increase in 
engineering and shipbuilding wages which was 
rejected recently by the employers’ federations. 
At the end of last week it was stated that the 
ballot papers were being distributed to the 
unions and that the Council of the Confedera- 
tion expects to consider the results on July 13th. 

This is therefore the existing position of the 
wage demand which was initiated by the 
National Committee of the Amalgamated 
Engitieering Union at its annual meeting in 
June, 1949. At that meeting there was some 
discussion on proposals for a new engineering 
wages structure which had been formulated by 
the Confederation of Shipbuilding and Enginee-: - 
ing Unions. Those proposals represented an 
attempt to bring about the consolidation of 
basic rates and bonus and suggested a differential 
of approximately 30 per cent between labourers 
and the top grades of skilled workers. The 
Confederation’s view was that the establish- 
ment of a new and simplified wage structure 
as a long-term policy was highly desirable. 
Following its discussion on wages, however, the 
A.E.U. National Committee passed a resolution 
calling upon the Confederation to press imme- 
diately for a general increase of £1 a week in the 
wages of adult male workers in the engineering 
industry, the cost of such an increase to come 
from the profits of engineering firms and not 
to be added to the price of consumer goods. 

It is of interest to recall now that this resolu- 
tion was passed during the closing stages of a 
conference which had opened with a particu- 
larly “straight talk’? by Mr. Jack Tanner, 
President of the A.E.U. Among other things, 
Mr. Tanner said that to continue with the 
union’s old policy was worse than useless, for the 
whole world was forced to make a new approach 
even to old problems. The national economy, 
he pointed out, was in no condition to survive 
@ substantial financial drain unless accompanied 
by a corresponding increase in marketable 
production, and, in the existing crisis, increased 
productivity and reduced costs were essential 
to full employment. Mr. Tanner asserted, 
therefore, that it was the duty of the A.E.U. 
National Committee fearlessly to frame and 
advocate the union policy_accordingly, “ even 
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if at times it meant exercising restraint and 
marking time.” 

In view of the A.E.U. resolution, the demand 
for the £1 increase was subsequently considered 
by the executive of the Confederation of Ship- 
building and Engineering Unions, and in 
September last it was decided to proceed with 
the claim. Before the claim was actually lodged, 
the Engineering and Allied Employers’ National 
Federation addressed a letter to the Confedera- 
tion asking it to reconsider its position in the 
matter. The Employers’ Federation stated, of 
course, that the right of the unions to make and 
discuss claims under existing procedure agree- 
ments was not disputed, but it pointed out that 
national and industrial conditions made it 
essential to draw attention to some important 
considerations. Among those considerations 
was that the balance of profits remaining 
after heavy taxation and necessary depreciation 
would in no way meet the claim. 

Nevertheless, in November the Confederation 
officially submitted the claim to the Employers’ 
Federation for its consideration. On February 
2nd, representatives of the Employers’ Federa- 
tion met representatives of the Confederation 
and informed them that the application for a 
general wage increase of £1 a week could not 
be granted. The Employers’ Federation stated 
that its reply was based not only on the White 
Paper on Personal Incomes, but on the facts 
of Britain’s economic situation. If the claim 
were to be conceded without involving an 
increase in costs, profits would largely dis- 
appear and many engineering concerns would be 
put out of business. Generally, the Federation 
said, the idea that there were available profits 
in the industry to meet the claim without 
increasing costs was fallacious. The future of 
engineering could be ensured only by a sound 
financial structure. That structure could only 
be built on investment, but more especially 
and immediately the engineering industry had 
to rely on that portion of the profits of produc- 
tion which it was able to return to industry for 
the purpose of enabling it to do its job. 

When the Confederation of Shipbuilding and 
Engineering Unions received the employers’ 
rejection of the claim, its executive decided to 
defer any further action until after the General 
Election on February 23rd. But early in 
March a special meeting of the A.E.U. National 
Committee was convened to discuss the rejec- 
tion. The committee was advised by its 
executive to recommend that the Government 
should set up a fact-finding committee to in- 
vestigate the financial structure of the engineer- 
ing industry, with particular reference to profits. 
The National Committee, however, was not 
prepared to act on that advice and directed the 
executive to suggest to the Confederation of 
Shipbuilding and Engineering Unions that a 
ballot should be taken among its constituent 
members to determine whether they favoured 
strike action over the rejected claim or whether 
they were in favour of it being put to arbitration. 
A week or so later, after a lengthy discussion 
by its executive, the Confederation agreed to 
recommend its constituent members to proceed 
with the ballot asked for by the A.E.U. At the 
beginning of this month, the Ministry of Labour 
intervened by sending a letter to the Confedera- 
tion which suggested that the form of the ballot 
appeared to raise certain issues under the pro- 
visions of the Conditions of Employment and 
National Arbitration Orders. Amongst other 
matters, the letter intimated that the question 
of a reference to the National Arbitration 
Tribunal was not one which was left to the 
discretion of either of the parties concerned in a 
dispute. On April 6th, officials of the Ministry 
of Labour invited representatives of the 
Employers’ Federation to discuss the position, 
but an official statement about that meeting 
merely said that “‘ there was an exchange of 
views.” On the same day, the Executive Com- 
mittee of the Confederation was invited to the 
Ministry of Labour, at which meeting the 
Ministry’s officials again drew attention to 
* certain -points arising on the ballot paper.” 
The Confederation’s executive stated that the 
ballot would proceed, as it was of the opinion 
that the Confederation could “‘ at any time seek 
the views of its members on any question.” 
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French Engineering News 


(From our French Correspondent) 


A 600-ton press which was removed ty 
Germany during the war has been recovered 
and brought to Jeumont, where it is being 
reinstalled at the Ets. Bridoux-Puffet. A large 
part of the material, including the 60-to:: bed, 
which was transported by special trailer, jg 
now being installed. It is thought insta’lation 
will be completed by about May. 

* ¥ » * 

In the Paris region, the average week \. orked 
in ironfoundries is between forty and for: ’-five 
hours with a tendency to drop to forty | ours, 
In the provinces, foundries are even wor-o off, 
those specialising in iron for mechanica! con. 
struction being particularly affected. 

* * * 


The French government has been ask: | to 
place orders of rolling stock for 1950 without 
delay and to formulate a long-term cons: ruc. 
tion plan. It is pointed out that this pro! lem 
is not limited to France alone; at a rent 
meeting of the Steel Committee of the } iro. 
pean Economic Commission; methods of in. 
creasing consumption and lowering cost yp ices 
were studied. The Committee decided to 
approach several governments to obtain in- 
creased orders for rolling stock, and the 
establishment of temporary programmes for 
the next five years. 

* * * 


Supplies of sleepers for the 8.N.C.F. are now 
much improved. Since the end of the war main- 
tenance of the sleepers has been a difficult 
problem for the railways. In 1947 under 
three and a half million timber sleepers 
were supplied, compared with five million 
pre-war, and an estimated consumption for 
several years to come of seven million. ‘To 
solve the problem the 8.N.C.F. had to adopt 
temporary expedients such as the establishment 
of forestry enterprises, and imports from 
Germany, Central Europe and the United 
States. To-day, France is regaining her normal 
pre-war production, and this year the 8.N.C.F. 
should receive some five or six million timber 
sleepers produced in France. There is still a 
small deficit, however, which is being partially 
offset by the purchase of concrete and metal 
sleepers. 

* * 

The Aciéries du Nord, which formerly 
specialised in the repair of 8.N.C.F. steam 
locomotives has converted its Horme (Loire) 
factory as a result of the railways’ electrification 
programme and reduction of credits allowed by 
the S.N.C.F. for locomotive repairs. Tracked 
tractors will now be built at Horme, and 
so far five models have been tested. The 
“ A.D.N. 25” agricultural tractor, with diesel 
or petrol engine, has been adapted for work in 
narrow vineyards or, alternatively, as a public 
works tractor, and a second type, the 
“A.D.N.G1,” weighing 6700kg, has also 
been designed for agricultural use. The 
* A.D.N. 60/70,” with a four-cylinder dicsel 
engine, weighing 7500kg, can be used for either 
agriculture, public works or forestry, and the 
“ A.D.N. 130,” with a six-cylinder diesel engine, 
weighing 16,000kg, has been approved by 
military engineers. 

* * * 

Charbonnages de France has indicated that 
owing to the accumulation of stocks of coal, 
amounting to 1,200,000 tons at the end of March, 
the day’s unemployment observed on March 
27th in the three groups of Henin-Lietard, 
Bethune and Lievin, will probably be followed 
by unemployment in the six other groups of the 
Nord and Pas de Calais basin, and perhaps in 
other mining basins in France. The exportable 
surplus of coal for France and the Saar was 
230,000 tons for the first quarter of this year. 
It is expected that there will be a larger surplus 
available in the future. Exports envisaged for 
1950 amount to 1,500,000 tons for France alone, 
compared with 1,050,000 tons in 1949. Together, 
France and the Saar exported 5,200,000 tons 
in 1949. Imports are expected to fall from 18 
million tons in 1949 to 9 millicn tons in 1950. 
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British Overseas Trade 

Provisional issued by the 
Board of Trade at the end of last week give 
the value of exports of United Kingdom goods 
during March ag £184,300,000. This, it is 
stated, is a figure 5 per cent higher than the 
record established in January. The provisional 
figure for the value of imports during March 
is also a record one at £221,300,000. The value 
of re-exports is reported to have been £6,700,000. 
The excess of i rts over exports and re- 
exports was thus £70,100,000 at the end of the 
first quarter of 1950. 

The Board of Trade has included in its state- 
ment some particulars of March exports to 
Canada and the U.S.A. Those to Canada 
amounted in value to £9,200,000 and to the 
U.S.A. £7,000,000, or in terms of United States 
dollars, 25,900,000 and 19,700,000, respectively. 
The monthly averages in the first quarter of 
1950 were, for exports to Canada, 23,900,000 
dollars, and to the U.S.A., 18,900,000 dollars. 
In the first quarter of 1949—before devaluation 
—the comparable figures were 26,700,000 
dollars and 21,200,000 dollars. 


Iron and Steel Production 


The British steel industry established 
yet another production record in March. The 
output of ingots and castings averaged 329,800 
toas @ week, which represented an annual 
rate of 17,147,000 tons, compared with 
16,269,000 tons a year ago. Steel production 
over the first three months of this year has 
been running at an annual rate of 16,679,000 
tons, compared with 15,850,000 toas in the 
first quarter of 1949. In reporting that the 
total output of steel ingots and castings for the 
first quarter of this year was 4,169,600 tons, 
the British Iron and Steel Federation com- 
ments that the effect of holidays later in the 
year must, of course, be borne in mind. The 
increased output in these first three months, 
however, represents a substantial step towards 
the achievement of the additional production 
estimated in the Economic Survey for 1950. 

Pig iron production in March averaged 
186,500 tons a week, which represents an 
annual output of 9,696,000 tons. Production 
in the first quarter of the year was at an annual 
rate of 9,677,000 tons, compared with a rate 
of 9,324,000 tons during the first quarter of 
1949. 


Steel Controls 


A suggestion that some of the con- 
trols on iron and steel might now conveniently 
be removed has been made by the Iron and 
Steel Trades Confederation in the April issue 
of its monthly journal, Man and Metal. The 
improvement in steel supplies, the Confedera- 
tion says, gives added weight to arguments 
which are again being put forward in favour 
of abolishing the controls. Although earlier 
demands for ending the steel distribution scheme 
may have been “a little premature,” the Con- 
federation thinks that the time has now come 
for the Government to give the matter urgent 
reconsidefation. 

The journal comments that “controls are 
a necessary evil which should be continued 
only as long as they can be justified, and it 
should not be necessary to have to justify 
their removal. While they were an essential 
concomitant of the war and post-war periods 
of scarcity in order to ensure that the limited 
supplies of steel available should be guided into 
channels calculated to be of the greatest assis- 
tance to our economy, they should not be 
continued for longer than is absolutely essen- 
tial.’ The Confederation goes on to point 
out that the steel distribution scheme involved 
the establishment of an intricate and com- 
plicated system of allocations, the operation 
of which requires the employment of large 
administrative and clerical staffs, not only by 
the Government but by steel manufacturers 
and consumers, “ and the quantity of printers’ 
ink and paper used must be pretty formidable.” 
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Industrial and Labour Notes 


This, it is argued, is a sheer waste of manpower 
and materials if the scheme can no longer be 
vindicated. 

Every scrap of evidence available, the 
journal asserts, points to the fact that the 
steel shortage, except for sheets and tinplates, 
is now virtually over. The Government 
should therefore now discontinue, or at least 
modify, controls for which there is no further 
need, ‘‘ Their unnecessary retention,” the 
Confederation adds, ‘‘ cannot do the slightest 
good and might well do a great deal of harm, 
not only to the industry itself but to our pre- 
cariously balanced economy, one of the strongest 
supports of which is steel.” 


Railway Wages 

At the end of last week it was stated 
that the Railway Executive had rejected the 
claim, put forward by the National Union of 
Railwaymen, for a wage. increase to railway 
workers earning less than £5 a week. The 
rejection was announced by the Executive’s 
representatives on the Railway Staff National 
Council, which held a meeting on Friday 
last. In addition to the N.U.R., the Associated 
Society of Locomotive Engineers and Firemen 
and the Railway Clerks Association are repre- 
sented on the Council, but the two latter unions, 
from the beginning of the negotiations, have 
not been in agreement with the N.U.R. demand. 
After last Friday’s meeting, Mr. J. B. Figgins, 
general secretary of the National Union of 
Railwaymen, indicated that his executive 
would take an opportunity this week to con- 
sider the position which had been reached. 


Employment and Unemployment 

Following the increase which occurred 
during January, there was a decline of 27,000 
in the working population of Great Britain 
recorded in the month of February. The total 
at the end of that month was 23,342,000 
(16,093,000 men and 7,250,000 women). Of 
that number, 22,252,000 were in civil employ- 
ment at the end of February, compared with 
22,265,000 a month earlier. 

The Ministry of Labour’s review of the 
employment situation in February shows that 
there was a net decrease of 2000 in the number 
employed in the country’s basic industries. 
Under this heading a further decline in colliery 
manpower is indicated, the number of wage- 
earners on colliery books at the end of February 
being 705,000, compared with 709,000 at the 
end of December. In the manufacturing 
industries, the total employed increased by 
5000 in February to 8,416,000. Those employed 
in the group of trades classified as “‘ metals, 
engineering and vehicles ” numbered 3,940,000, 
or 2000 more than at the end of January. In 
the building and contracting industry the 
number employed in February declined by 
9000 and at the end of the month was 1,462,000. 

Unemployment figures issued by the Ministry 
of Labour at the end of last week show that 
on March 13th there were 347,283 people 

istered as out of work, compared with 
372,782 on February 13th. The March total 
includes 24(,288 men of eighteen and over, 
of whom 5633 were reported as ‘“‘ temporarily 


stopped.” It also includes 49,154 married 
women. 
Census of Production, 1950 


The Board of Trade has announced 
that the scope of the Census of Production for 
1950 and the information to be obtained have 
now been settled after consultation with the 
Census of Production Advisory Committee. 
The statutory form of return will contain 
sections relating to working proprietors, em- 
ployment, wages and salaries, &c., materials 
and fuel purchased, work given out, stocks 
at the beginning and end of year, output and 
merchanted goods sold, and analysis of sales. 
The first five of the sections will be, broadly, 
as for 1949, except that for wages no quarterly 
figures but only the year’s total will be required. 
An important change in the questions for 1950 








from those in former censuses is that firms 
will be asked to give the total value of sales 


and of stocks of merchanted goods. In the 
output section firms will also be asked to state 
separately the total value of sales of their own 
manufactures and the total payment received 
for work done. The analysis of sales section 
will be broadly on the same lines as for 1948 
but will cover merchanted as well as manu- 
factured goods. A voluntary inquiry into 
capital expenditure is being undertaken by the 
Board of Trade and other Departments among 
a sample of industrial firms, and it has been 
decided that, if this inquiry meets with a 
satisfactory response, no questions about 
capital expenditure need be included in the 
Census of Production for 1950. 

Special consideration has been given to 
certain trades where it is common for estab- 
lishments to do both processing and mer- 
chanting or retailing. In these trades Census 
of Distribution returns will be required from 
firms which are engaged in merchanting or 
retailing, and Census of Production returns 
will be required from firms which are engaged 
wholly in production. No_ establishment 
engaged mainly in these trades will be required 
to make both a Census of Distribution and a 
Census of Production return, and for estab- 
lishments in these trades which make a Census 
of Production return the form will be confined 
to the section requiring an analysis of sales. 
No Census of Production return will be required 
from establishments engaged wholly or mainly 
in the building and contracting trade. 

It is stated that further details of the census 
requirements for 1950 will shortly be sent to 
trade associations. 


National Income and Expenditure 

Details of the national income and 
expenditure of the United Kingdom from 1946 
to 1949 are given in a White Paper (Cmd. 7933) 
which was published on Monday last. The 
information is presented in a number of tables 
which show, among many other items, that the 
national income in 1949 was £)0,226,000,000, 
an increase of £298,000,000 over 1948. This 
total, the White Paper says, was made up of 
a rise of £230,000,000 in the wages bill, a rise of 
£110,000,000 in aggregate salaries, increases 
of £25,000,000 and £10,000,000 respectively in 
the incomes of farmers and small traders, 
partly offset by a fall of £95,000,000 in the 
profits of companies. 

It is pointed out, however, that a large part 
of the increase of the gross national “‘ product ”’ 
was, owing to a change in the tax laws, chan- 
nelled into depreciation allowances and did not 
rank as profit for income tax purposes. 
Secondly, some £400,000,000 of the profits 
earned in 1948 were of a non-recurrent nature, 
being merely that part of the increase in the 
value of manufacturers’ and traders’ stocks 
which was attributable to replacement of 
inventories at enhanced prices. That element 
of profit is believed to have been no more than 
£75,000,000 in 1949, which was a year of smaller 
price increases. 

The total of salaries increased by 5 per cent 
in 1949, the number of salary earners rising by 
1-5 per cent. The national wage bill in 1949 
was just over 5-5 per cent greater than in 1948, 
which must be compared with increases of 
12-5 per cent in 1948 and 14 per cent in 1947. 
The significant change last year, the White 
Paper claims, was that, though average earnings 
continued to rise, their increase, about 4-5 per 
cent, was less than half as great as that which 
occurred in 1948. Of that increase, about 
three-fifths can be accounted for by rises in 
standard rates of wages, the rest being due 
mainly to increased overtime and greater piece 
rate earnings associated with higher pro- 
ductivity. Incidentally, it is of interest to note 
that the White Paper puts the 1949 wage bill 
of the engineering, shipbuilding and electrical 
goods industries at £475,000,000, compared 
with £460,000,000 in 1948. 
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Notes and Memoranda 


Air and Water 


MERCHANT SHIPPING Birtt.—The main purpose 
of the Merchant Shipping Bill the text of which has 
now been published is to enable the Minister of 
Transport to make new regulations with regard 
to crew accommodation in new fishing boats. It 
also provides that existing boats shall conform to 
present standards and to the new standards should 
the vessels be substantially altered. 


Sure Reparrs.—A recent Parliamentary reply 
by the Minister of Transport states that, between 
March 3rd and December 16th, permission was 
granted for nine United Kingdom ships, aggre- 
gating 81,530 gross tons, to undergo major repairs 
in foreign yards. In the same period, thirty foreign 
ships, totalling 133,329 gross tons, underwent 
similar repairs in United Kingdom yards. 

British Sea SaFrety Metuops.—The British 
Council, with the co-operation of the Ministry of 
Transport, have arranged a second course on 
“Safety at Sea,” which opened in London on 
Tuesday, April 18th. Twenty experts from Den- 
mark, Finland, France, Italy and the Netherlands 
are taking part. The first week of the course will be 
spent in London and will consist of lectures on the 
administration of marine safety and include visits 
to Trinity House, Lloyds, Shipping Division of the 
National Physical Laboratory, and a radar training 
school. The second week will be held in Liverpool. 
Lectures will be given on pilotage, navigational 
aids, radar, salvage, buoys, fire fighting and rescue 
work. There will be practical demonstrations and 
the members will see Liverpool’s radar control 
system. 

INTERNATIONAL CIvIL AVIATION ORGANISATION. 
—Thirty-two nations and seven international 
organisations received invitations to attend an 
I.C.A.O. Regional Air Navigation meeting, which 
opened in Havana, Cuba, on April llth. The 
meeting has been called to examine the needs of 
international civil aviation in the Caribbean area. 
This has been felt to be necessary because of the 
great increase in civil air routes in the area during 
the past four- years, and the greater speeds and 
higher altitudes at which aircraft now operate. 
Among matters being considered are airport faci- 
lities, navigational aids, communications, air 
traffic control, meteorological and air search and 
rescue services in the area. The allotment of radio 
communication frequencies and the best means of 
using the small number of radio channels available 
are also being studied. 


Miscellanea 

R.A.S.E. NEw IMPLEMENT CoMPETITION.—The 
Royal Agricultural Society has stated that twenty- 
two implements and machinery items have been 
accepted for judging in this year’s Silver Medal 
Competition for New Implements. The awards 
will be announced at the Royal Show, which is 
to be held at Oxford from July 4th to 7th. 


BritisH STANDARD NOMENCLATURE.—The British 
Standards Institution have published specifications 
for aluminium and its alloys for general engineering 
purposes, which replace the numerous systems in 
current use. A chart has been prepared by the 
Aluminium Development Association, which gives 
the new standard numbers and those of related 
specifications, together with the approximate 
composition of each item. The chart will be of 
definite assistance in linking the new nomenclature 
with the old. 

THe Napier SHaw Premium.—The Institution 
of Heating and Ventilating Engineers has decided 
that the Napier Shaw Premium for 1951, valued 
at £25, will be awarded for the best paper on some 
aspect of air conditioning, or on a subject closely 
allied thereto, submitted in an open competition. 
The competition is open to any person and the 
closing date will be December 31, 1950. Copies 
of the conditions governing the award may be 
obtained from the Secretary of the Institution, 75, 
Eaton Place, London, S.W.1. 


Smatt D1iaMETER WaTER PIPES.—A_ working 
party is to be set up at the Ministry of Health to 
investigate the suitability of various materials for 
small diameter water pipes, especially for farm 
supplies. A material commonly used for this 
purpose at present is galvanised steel but in some 
areas pipes so made are liable to severe external 
corrosion when laid underground, or to internal 
corrosion due to the action of the water. It is 
in these areas that a reasonably inexpensive alter- 
native is required and in its investigations the 
working party will mainly deal with plastics and 
other non-metallic materials. 


Tue F.B.I. Revirew.—The Federation of British 
Industries has just produced the first number of 
a monthly journal entitled The F.B.I. Review. 
It takes the place of the journal hitherto circulated 
by the Federation and will, it is hoped, prove to be 
a useful means of communication. Introducing 
the new publication, Sir Robert Sinclair, president 
of the F.B.I, says, in a foreword, that the 
Review will endeavour to define and elucidate 
the pressing problems which are common to all 
in industry to-day. Among the articles included 
in this first number is one on “‘ Production, Prob- 
lems and Prospects,” by Mr. B. White, technical 
director of the Federation. 


FLUORESCENT LIGHTING FOR SHENFIELD LINE 
Station PratFrorms.—In the autumn of 1949, 
when the electrified Liverpool Street to Shenfield 
section of the Eastern Region, British Railways, 
was brought into use, fluorescent lighting fittings 
displaying the station name were installed for the 
illumination of the covered part of the station 
platforms. Fluorescent lighting is now being 
extended to the open part of the platforms by means 
of lanterns (each containing two 5ft, 80W fluorescent 
lamps) specially designed to the requirements of 
the electrical engineer, Eastern Region, by the 
General Electric Company, Ltd. A total of 179 
lanterns is being installed at the following stations : 
—Stratford, Ilford, Seven Kings, Goodmayes, 
Romford, Gidea Park, Harold Wood, Brentwood, 
Shenfield. 


Common DeEFeEcts In BrickworK.—The Build- 
ing Research Station of the Department of Scien- 
tific and Industrial Research has prepared a book- 
let entitled “‘ Some Common Defects in Brickwork.” 
It is included in the National Building Studies 
(Bulletin No. 9) and is published by H.M. Stationery 
Office, price 1s. 3d. Six common causes of defects 
are given and their diagnosis, methods of preven- 
tion and repair are explained in straightforward 
language. Some valuable but brief notes on keep- 
ing brickwork reasonably dry and thus free from 
some of the defects are given in an appendix. 
The six causes dealt with in the booklet are sul- 
phate attack on mortars and rendering, unsound 
materials, frost action, corrosion of iron and steel, 
crystallisation of salts, and linear changes result. 
ing from changes in moisture content. Each type 
of defect is clearly shown in photographs and the 
text is arranged in a form which will make reference 
easy. 

INTERNATIONAL ORGANISATION FOR STANDARDI- 
SATION.—Monsieur Caquot (France) has been 
elected President of the International Organisation 
for Standardisation (I.S.0.) in succession to Mr. 
Howard Coonley, of the U.S.A. He has had a 
distinguished career as a civil engineer, his achieve- 
ments including the construction of the Madeleine 
Bridge at Nantes, the Lafayette Bridge in Paris, 
and the Pont de la Caille in Haute-Savoie, the 
construction of which, it is claimed, constitutes 
the world’s record in reinforced concrete. Member- 
ship of the 1.8.0. is confined to representatives of 
the national standards bodies throughout the 
world. The British Standards Institution re- 
presents the United Kingdom, and implements 
international recommendations by reference to 
them in the appropriate British Standards. In 
order to secure effective co-ordination of standards 
within the international field, the British Standards 
Institution would be grateful if all those associated 
with international movements concerned with 
standardisation would get in touch with it at 28, 
Victoria Street, London, S.W.1. 


AMERICAN Society FOR TESTING MATERIALS.—- 
The American Society for Testing Materials 
announces that its fifty-third annual meeting will 
be held in Atlantic City throughout the week begin- 
ning June 26th. During this week the ninth exhibi- 
tion of testing apparatus and related equipment 
will also be in progress and the Society’s biennial 
photographic exhibition. Many technical papers 
are to be presented at the meeting and although 
the programme is not yet complete there will be 
symposia on the following subjects: Effect of 
Sigma Phase on the Properties of Metals at Elevated 
Temperatures; Corrosion and Erosion of Gas 
Turbine Materials; Sampling of Bulk Materials ; 
The Role of Non-Destructive Testing in the Econo- 
mics of Production; Methods of Testing Soils 
Under Triaxial Loading, and Identification and 
Classification of Soils. There will be many other 
papers dealing with cementitious materials, plas- 
tics, timber, aluminium and ferrous metals. During 
the meeting the 1950 Marburg Lecture will be 
given by Dr. Wallace R. Brode, Associate Director 
of the National Bureau of Standards, who will 


speak on spectroscopy as allied to testing and 


analysis of materials. 
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Personal and Business 


Mr. W. H. Dimspae has been appointed a 
director of Parkinson and Cowan, Ltd. 


Mr. W. A. SmytH, M.I.Mech.E., has been 
appointed managing director of W. G. Bagnall, 
Ltd., Stafford. 


Aviation Corporates, Ltd., 50, Pall ‘all, 
London, 8.W.1, has changed its title to Avica 
Equipment, Ltd. 

G. Muncaster (MacHINE Toors), Ltd., states 
that its new address is Mary Street, Strangeways, 
Manchester, 3 (telephone, Deansgate 5864). 


THE HorrMaN MANUFACTURING CoMPaNY, | id., 
Chelmsford, is transferring its Dundee office ind 
stockroom on May 29th to 80, Bell Street, Dunde«. 


Dr. ALBERT Roper, secretary-general of the 
International Civil Aviation Organisation, is to 
retire in 1951, after more than thirty years’ service 
in civil aviation. 

Mr. A. E. Mims, of Montreal, mechanical 
engineer of the Canadian Pacific Railway for ‘hie 
past two years, has retired after thirty-two years 
in the company’s service. 

Tue Brush ELECTRICAL ENGINEERING CoMPANy, 
Ltd., states that B. W. Hjorth A/S., Baunegaaril- 
dsvej, 27, Gentofte, Copenhagen, has been appoint od 
exclusive agent for the sale of its products in Den- 
mark, 


Mr. I. A. Marriott has been appointed managing 
director of Parsons Engineering Company, Ltd., 
Southampton—of which he is already a director 
in place of Mr. Harry Parsons, who will continue 
as chairman. 


Mr. RoBert FEARON has been appointed works 
director of the Triumph Engineering Company, 
Ltd., in succession to Mr. Alfred Camwell, who has 
retired from that position. Mr. Camwell will 
continue to serve on the board of the company. 


CoventRY Cim™Max Enotes, Ltd., announces 
the following appointments: Mr. P. W. Cooper, 
director and secretary; Mr. C. A. Minns, works 
director, and Mr. John M. Morris, sales director. 
Mr. Frank Cotton has succeeded Mr. Minns as works 
manager. 

THe Ratway Executive announces that Mr. 
H. H. Swift, M.I.E.E., acting electrical engineer, 
Eastern and North Eastern Regions, has been 
appointed Executive Officer (Electrical Engineer- 
ing, New Works and Development) at the Execu 
tive’s London headquarters. 


Tue Encuise Exvecrric Company, Ltd., Stafford, 
states that Mr. J. H. Wears, works manager of the 
armoured vehicle and welding department, has 
retired. He entered the company’s service in 
1928. The retirement is also announced of Mr. 


J. P. McMurray, who was for many years chief 


works accountant to the English Electric Company, 
Ltd., Stafford. 


Mr. J. C. Groocock, director and chief engineer 
of Sulzer Bros. (London), Ltd., is paying a visit to 
Australasia in connection with the company’s 
business in traction, land and marine diesel engines. 
Railway oil engines for the territory are made for 
Sulzer Bros. (London), Ltd., at the Barrow Works 
of Vickers-Armstrongs, Ltd. The stationary types 
are built either at the works of Sulzer Brothers, 
Ltd., Winterthur, Switzerland, or by George Clark 
(1938), Ltd., Sunderland, to the order of Sulzer 
Bros. (London), Ltd. 





Contracts 


Tue Spanish NationaL Raitways have placed 
an order with the English Electric Export and 
Trading Company for 3600 h.p., 3000V, d.c., 
5ft 6in gauge, main line electric locomotives, to 
the total value of £2,713,400. The first phase of 
this contract includes twenty locomotives to be 
built at the Preston Works of the English Electric 
Company, Ltd., in conjunction with Vulcan Foundry 
Ltd., at Newton-le-Willows, as sub-contractors, 
and it is anticipated that the first of the loco- 
motives will be delivered to Spain in about eighteen 
months’ time. 

Tue British ELECTRICITY AUTHORITY announces 
that during the past month, contracts have been 
placed for power station, switching and transforming 
station and transmission equipment amounting in 
the aggregate to £1,894,567. The principal con- 
tracts include: Plymouth “ B ” generating station, 
circulating water system (John Laing and Son, 
Ltd.) ; Connah’s Quay generating station, Chester, 
reclamation works (Westminster Dredging Com- 
pany, Ltd.) ; Usk Mouth generating station, New- 
port, Mon, 132kV overhead line extensions (Balfour 
Beatty and Co., Ltd.); Barking “‘C” generating 
station, 132kV and auxiliary cables (Pirelli-General 
Cables Works, Ltd.). 
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British Patent Specifications 


When an invention ie communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion is drawings. The date first given is the date of 
appiication ; the second date, at the end of the abridgment, 
is the date of publication of the complete sp % 

Copies of may be at the Patent 
Office Sales B: , 25, Southampton Buildings, Chancery 


Lane, W.C.2, 28, each 


INTERNAL COMBUSTION ENGINES 


634,862, February 6, 1945.—IMPROVEMENTS IN 
AND RELATING TO FLUID VALVE ConstTRUC- 
tions, The British Thomson-Houston Com- 
pany, Ltd., Crown House, Aldwych, London, 
W.C.2. 

The object of this invention is to provide an 
improved valve construction and a fluid supply or 
circulating system whereby leakage of fluid from 
a tank is effectively reduced or eliminated when 
no oil is needed or upon failure of the lubricating 
pump. The drawing, Fig. : 

1, illustrates the system 

and Fig. 2 is a sectional 

view of the valve. The 
fluid circulating system 

comprises an oil tank A 

and a consumer B locat- 

ed below the level of the 
tank and requiring oil 
under pressure during 
operation. Such consumer 
may be a bearing or 
gearing or a turbo-sup- 
ercharger for aircraft. Oil 
is circulated from the tank 
through the consumer by 
means of @ circuit com- 
prising a lubricating pump 
C@ having an inlet con- 
duit connected to the tank 
and a discharge conduit 
connected to the con- 
sumer, and a scavenging pump D having an inlet 
conduit connected to receive lubricant from the 
consumer and a discha conduit connected to 
the tank above the oil level therein. In order to 
prevent or reduce leakage of oil from the tank 
to the consumer when the oil pump is out of opera- 
tion, as when the aircraft is on ground with engines 
stopped, a valve assembly EF is connected into the 
inlet conduit of the lubricating pump and the dis- 
charge or return conduit of the scavenging pump. 





























eel 














As shown in Fig. 2, it comprises a casing F’, which 
has a central portion and two end portions secured 
by bolts. The casing forms two separate chambers 
with valves G and H, by which the flow of fluid 
through the chamber is controlled. They are 
mechanically connected whereby opening move- 
ment of the valve H aids in opening the valve G. 
During operation the suction of the supply pump C 
reduces the pressure in the end portion of the casing. 
On the ground or at low altitude this reduction 
in pressure will be sufficient to cause opening of 
the check valve G by the atmospheric pressure and 
the static pressure of the liquid head on the right- 
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hand side of the valve disc. At high altitude, 
however, the atmospheric pressure is considerably 
lower. In that case the pressure produced by the 
scavenging pump D and acting on the right-hand 
side of the disc or piston creates a force transmitted 
to the stem of the valve G, which together with 
the differential pressure across the valve disc is 
sufficient to open the valve.—March 22, 1950. 


TORQUE CONVERTERS 


634,948. October 7, 1947.—IMPROVEMENTS IN 
Hypravtic Torque Converters, Aktiebo- 
laget Ljungstréms Angturbin, of 32, Kungs- 
gatan, Stockholm, Sweden. 

This invention concerns hydraulic torque con- 
verters of the Féttinger type comprising a pump 
wheel, one or more turbine rotors and one or more 
stationary guide vane members arranged in a 
housing. The object of the invention is to provide 
an hydraulic torque converter having between the 
pump and the turbine a ring valve which is not 
subject to the disadvantage of a rotating turbine 
shaft on insertion of the ring valve. Fig. 1 shows 











Fig.1 
No. 634,948 


a central longitudinal section through an hydraulic 
torque converter according to the invention and 
Fig. 2 shows a detail on an enlarged scale and in 
section along the line JI—II of Fig. 1. Referring 
to Fig. 1, A denotes the housing of the hydraulic 
converter. which encloses a pump wheel B, rigidly 
connected to a driving shaft C, and a turbine wheel 
D, which is connected to a driven shaft EZ. The 
pump wheel is provided with pump blades and 
the turbine wheel with blade rings. Stationary 
guide vane rings are indicated diagrammatically. 
In the left-hand portion of the housing there is 
arranged a ring valve F axially displaceable by 
means of a hub sliding on a cylindrical portion G 
of the housing. As shown in Fig. 2, the cylindrical 
portion of the valve F is provided with channels H. 
The position of the ring-valve in relation to the 
pump blades is adjusted by means of the lever 
shown. Between the pump wheel and the disc- 
formed portion of the ring valve there is arranged 
a disc J, the object of which is to reduce the venti- 
lating effect against the pump wheel when the 
valve is in its non-operative or withdrawn position. 
The valve operates as follows. When the torque 
transmission from the pump to the turbine is 
to be interrupted, the valve is displaced to the 
right and inserted into the flow circuit so that 
by its cylindrical portion it cuts off the flow of 
liquid between the pump and the turbine. If 
it were possible to make this cutting-off complete 
the desired effect would be obtained. It is, how- 
ever, impossible to cut off the flow of liquid com- 
pletely since certain clearances are always present 
through which the liquid can flow and due to fric- 
tion the liquid transmits torque from the side 
walls of the pump wheel to the surrounding sur- 
faces of the turbine. The cylindrical portion of 
the ring valve is, however, provided with through 
channels H; they give a positive flow of liquid, as 
shown in Fig. 2, which is so directed as to produce 
a torque counteracting the torque due to leakage 
mentioned above, because the channels are directed 
towards the leading rim of the turbine blades and 
approximately parallel to their rear or outlet 
end. This torque thus acts on the turbine in a 
direction opposed to the torque acting on the tur- 
bine when the ring valve is withdrawn from the 
flow circuit. By suitably dimensioning the sec- 
tional area of the channels it is possible to deter- 
mine the strength of this positive flow so that the 
turbine is brought to a standstill or is given a slow 
rotation forwardly or backwardly. Gears in the 
mechanical torque converter or other machines 
can now readily be engaged.— March 29, 1950. 


ROTARY AIR PUMPS 
634,956, December 12, 1947.—ImPROVEMENTS IN 
OR RELATING TO Rotary Arr Pumps, Cyril 
Best, and Molins Machine Co., Ltd., both of 
2, Evelyn Street, Deptford, London, S.E.8. 
This invention concerns improvements in or 
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relating to rotary air pumps. In British Patent 
Specification No. 611,416 there is described a pump 
of the sliding vane t; using water as a sealing 
medium, the water being fed to the pump from a 
container. According to this invention there is 
provided a pump comprising an inner chamber 
having an open top located within the sump and 
in communication with and surrounding the orifice 
of the passage leading to the suction side of the 
pump chamber, the inner chamber being of rela- 
tively small capacity with respect to the capacity 
of the sump and extending upwards in the sump 
to a position above the maximum water level to 
be expected. Fig. 1 is a sectional elevation of the 
pump and Fig. 2 is a perspective view of a shield and 
baffle. Referring to the drawing the sump A is 
fitted with an inner chamber consisting of a pipe B, 
whose bore is of substantially the diameter of the 
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passage C, which leads from the sump A to the 
pump chamber D. The pipe is so located that it 
forms an upward extension of the passage and 
reaches at least more than half-way up the level 
of the sump, well above the highest level of water 
to be expected in the sump. At the base of the 
pipe there are one or more small holes connecting 
the interior of the pipe with the interior of the 
sump and the top of the pipe is open. A shield E 
consisting of a sheet of metal is fixed to the pipe 
(see Fig. 2) so as to form a vertical partition which 
practically divides the sump into two parts and 
the shield is of such width that water emerging 
from the top of the pipe is prevented from reaching 
the opening in the top of the sump which leads 
to the suction line. If the pump reverses on stop- 
ping, water is pumped through the pipe and spills 
over into the sump chamber or in the case of a 
standing pump the water from the container 
passes through the pump and into the pipe and 
through the orifice into the sump until a level is 
reached. In either case there is only a small 
volume of water to be pumped back by the pump 
immediately on restarting.—March 29, 1950. 


MISCELLANEOUS 


634,657. January 30, 1947.—ImPROVEMENTS IN 
Guass-To-Metat Szats, The British Thomson- 
Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2, and William Joseph 
Scott, of 57b, Sidney Road, Rugby, in the 
County of Warwick. 


One of the chief difficulties in effecting a vacuum- 
tight joint between glass and metal arises in obtain- 
ing the necessary adhesion between the surfaces 
at the joint. Special glass compositions have 
been developed which, when sealed to appropriate 
metals or alloys, will result in a seal which is ade- 
quately free from strain, since the thermal expan- 
sion characteristics of the glass and metal are 
substantially matched from 0 deg. to the softening 
temperature of the glass. One of the objects of 
the invention is to provide for the more satisfactory 
adhesion between the parts in glass-to-metal 
seals. One aspect consists in a glass-to-metal 
vacuum-tight seal comprising a range of glasses of 
relatively low melting point sealed to aluminium 
or to an alloy having aluminium as one of its major 
constituents. Another aspect comprises a glass- 
to-metal seal in which between the glass and the 
base metal is formed a thin layer consisting wholly 
or mainly of aluminium, the glass having such a 
low melting point that the aluminium is not wholly 
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oxidised or has its condition changed during the 
formation of the seal. The invention may be 
utilised for various purposes, such as to make a 
vacuum-tight seal between a thin aluminium dia- 
phragm and a metal supporting part, for example, 
in the manufacture of “Geiger” counters. A 
further use of the invention is in the manufacture 
of vacuum-tight seals between a glass part and a 
part of base metal, such as iron or an iron alloy. 
The base metal is first coated with a thin layer of 
aluminium. On this coated metal is formed a 
layer of a low melting point glass, which in turn 
is sealed to the glass part with which the base 
member is to make a vacuum-tight seal. One 
sealing combination is a base of 48 per cent nickel- 
iron alloy sealed to a glass part having @ compo- 
sition comprising PbO 30 per cent; SiO, 57 per 
cent; Al,O, 1 per cent; K,O 8 per cent; and 
Na,O 4 per cent, with the interposition of a thin’ 
layer of glass having a composition PbO 83 per 
cent; B,O, 12 per cent; and ZnO 5 per cent.— 
March 22, 1950. 


634,870. July 31, 1947.—Mzrsop or TREATING 
ALUMINIUM MacnestuM ALLoys, Acme Alu- 
minum Alloys, Inc., a co tion o! 
under the laws of the State of Ohio, United 
States of America, of 232, North Findlay 
Street, Dayton, Ohio, United States of America. 
This invention relates to aluminium-magnesium 
alloys particularly those alloys containing 9-5 
per cent—10-5 per cent magnesium, and has for its 
object the provision of an improved method of 
conditioning the alloys for casting and of heat- 
treating the cast alloy to improve the physical 
properties of the casting. Another object is to 
provide castings, consisting of an aluminium- 
magnesium alloy containing from 9-5 per cent- 
10-5 per cent magnesium, having consistently 
high average values of tensile stre yield point 
and elongation. The method of treating aluminium- 
magnesium alloys containing 9-5 per cent—12 ‘per 
cent magnesium to impart thereto a fine grain 
structure and relatively high average values of 
physical properties described comprises treating 
the alloy while in its molten condition with boron 
trichloride to degasify and scour the molten alloy, 
using an excess of the boron trichloride sufficient 
to provide a boron content within the range 
0-001 per cent—0-05 per cent, casting the alloy 
and heat-treating the casting at a solution-anneal 
temperature of 820 deg. Fah. for from three to four 
hours, slow cooling the casting from the solution- 
anneal temperature to a ure within the 
range 680 to 730 deg. Fah., and quenching the slow- 
cooled casting in cold water to room temperatures 
and ageing the quenched casting at room tempera- 
tures for a period of time approximating ninety 
days.— March 29, 1950. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &0., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Institution of Radio Engineers 

Wed., April 26th—W. Miptanps Section: Tech. Coll., 
Wulfrune Street, Wolverhampton, “‘ Intermodulation 
Analysis,” C. R. Amey, 7 p.m. 

Illuminating Engineering Society 

Todey,, April 21st.—Batu anp Bristot Centre : Grand 
Hotel, Bristol, Presidential Address, J. N. Aldington, 
and Luncheon. 

Mon., April 24th.—SHEFFIELD CENTRE: The University, 
Western Bank, Sheffield, annual general meeting, 
6 p.m. 

Fri., April 28th.—HouppmrsFigELp Group: Electricity 
Showrooms, Market Street, Huddersfield, annual 
general meeting, followed by a film show, 7.15 p.m. 


Incorporated Plant Engineers 
Mon., April 24th—W. ayp E. Yorks Brancz: The 
University, Leeds, annual general meeting, 7.30 p.m. 
Thurs., April 27th—S. Yorxs Brancnu: Grand Hotel, 
Sheffield, “ Costing for the Plant Engineer,” 7.30 p.m. 


Institute of British Foundrymen 

To-day, April 2\st.—MippLEsBROUGH Brancu: Cleveland 
Scientific and Technical Institute, Corporation Road, 
Middlesbrough, Annual General Meeting, 7.30 p.m. 

Sat., April 22nd.—Bristot Brancw: Grand Hotel, 
Broad Street, Bristol, Annual General Meeting and 
Branch Dinner, 3 p.m, 

Wed., April 26th.—BimMIncHAM Brancu: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
3, annual general ney 4 “ Patternmaking and 
Founding Under Tro 
7 p. m.———LonDow | 
wych, W.C.2, ti 


| Conditions,” G. W. King, 
CH : Waldorf Hotel, Ald- 
= Modernising 
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an Ironfoundry,” L. W. Bolton and W. D. Ford, 


7.30 p.m. 


Institute of Fuel 


Wed,, April 26th,—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “The Fuel, 
Heat and Power Aspects of the Petroleum Chemicals 
Plant,” E. Bonwitt and H, E. Chariton, 5.30 p.m. 

Thure., "April 27th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2, annual general meeting, 
ll am.; “ Education and Survival,” D. T. A. 
Townend, 2.30 p.m. approx. 


Institute of Industrial Supervisors 


Tues., April 25th.—W, Bromwicu Section: J. Brock- 
house, Ltd., Victoria Works, Hill Top, West Brom- 
wich, industrial film show, “Steel,” ‘“* Industrial 
Han: »” and “ Factory Safety a films, 7.45 p.m. 

Thurs., pril 27th.—NEWARK-ON “TRENT SEOTION : 
Ruston and Hornsby, Ltd., Lincoln, ‘“*‘ Management 
1 pga and ‘he Foreman, ” D. H. Bramley, 

0 p.m. 


Institute of Marine Engineers 


Tues., April 25th.—85, Minories, E.C.3, “ Funnel Design 
and Smoke Abatement,” E. Ower and C. H. Burge, 
5.30 p.m, 


Institute of Navigation 


To-day, April 21st. a hical Society, 1, 
Kensington Gore, London, 8 “ Interplanetary 
Travel,” “The Dynamics of Stee Flight” A. C. 
Clarke ; 3, _‘* Some Problems of Interplanetary Naviga- 
gation,” R. d’E. Atkinson, 5 p.m. 


Institute of Road Transport Engineers 


To-day, April 2lst.—S. Wates Group: Institute of 
Engineers, Cardiff, Open Discussion Meeting, 6.30 p.m, 

Fri., April 28th.—MIpLANDs CENTRE : Crown 2, 
Broad Street, Birmingham, “ Electrical Equipment 
for Road Transport Vehicles,” W. A. Bevis, 7 p.m. 


Institute of Welding 


Tues., April 25th, to Fri., April 28th. —Conference of 
Branch Officers and spring ting at Bir 


Institution of Civil Engineers 
Tues., April 25th.—Great George Street, Westminster, 
S.W. 1, “ Light Alloys in Relation to the Civil Engi- 
neer,”” Sir Donald Bailey, 5.30 p.m. 
Fri., April 28th—YoORKSHIRE ASSOCIATION: Great 
Northern Station Hotel, Sheffield, annual general 
meeting, 7 p.m. 


Institution of Electrical Engineers 


Mon., April 24th.—Raptio Section: Savoy Place, Vice 
toria Embankment, W.C.2, discussion on “The 
Relation Between Production, Operation and Main- 
tenance of Service Radio Equipment,” opened by 
D, H. Hughes, 5.30 p.m. 

Wed., April 26th.—Suprty Section: Savoy Place, Vic- 
toria Embankment, W.C.2, “‘ Design of Power Trans- 
formers to Withstand Surges Due to Lightning, with 
Special Reference to a New oh of Winding,” A. T. 
Chadwick, J. M. Ferguson, D. Ryder and G. F. 
Stearn, 5.30 p.m. 

Thurs., April 27th.—Savoy wine, Victoria Embankment, 
WwW C.2, 7 The Design and a of a 30MeV 
Synchrotron,” D. W. Fry, J: Dain, H. H. H. Watson, 

. E. Payne ; “ The Lae of Electron Synchrotrons,” 
F. K. Goward, J. D. Lawson, J. J. Wilkins and R. 
ee 2 5.30 p.m. 

Fri., April 28th.—N.E. Srupents’ Section: King’s 

College, Newcastle-on-Tyne, annual general meeting, 


7 p-m. 


Institution of Heating and Ventilating Engineers 
Tues., April 25th—Socorrish Brancu;: Enginee: 
Centre, 351, Sauchiehall Street, G Me C.3, ar Ag 
Cc ‘onditioning of Cotton Mills,” A. ‘Longworth, 
6.30 p.m. 
Fri., Aprit 28th.—MANCHESTER AND District BRANCH : 
Hotel Metropole, Leeds, *‘ Economics of Automatic 
Control,” T. E. Cunningham, 6.30 p.m. 


Institution of Mechanical Engineers 


To- tay. April 2lst.—Storeys’ Gate, St. James’s Park, 

W.1, “ The Effect of Tapered Treads on the Motion 

ot ecuhent Travelling Cranes,” E. L. Diamond and 

A. M. Frankau, 5.30 p.m.——SouTHEeRn Branou, 

Grapuates’ SecTION: Munici College, Ports- 
mouth, Annual General Meeting, 6.30 p.m. 

Sat., April 22nd.—E. Miptanps Branca: Museum 
Lecture Room, Pri , Peterborough, “ The Lost 
Pages Process of Precision Casting,” 8. Turnbull, 

p.m.——N.W. Brancu, Grabuates’ SECTION : 
Satenees? Club, Albert Square, Manchester, annual 
general meeting, “‘ Recent Develo opments in the 
Design of American Machine Tools,” P. K, Eisner, 
2.30 p.m. 

Tues., Foril 25th.—BrieminecoaM A.D. CesTrRE: James 
Watt Memorial Institute, Great Charles Street, Bir- 
oe er “Automobile Electrical Equipment for 

assenger Cars,” M. W. Kendall, 6.45 p.m. 

Wedn April 26th-—N.W. A.D. Centrre.—Grosvenor 
Hotel, Chester, ‘“‘ Some Factors Governing the Perform- 
ance of Crankcase Lubricating Oils,” A. Towle, 
7.15 

Thurs. ior — —Western A.D. CentTRE: Royal 
Hotel, Bristol, ‘ Appioation of Petrol Injection to 
Automobile cinsins, Barrington and E. W. 


~*~ i pri Dh Storey’ s Gate, St. James’s Park, 8.W.1, 

1 Between Roll Force, Torque 

and the ha plied Tensions in Strip Rolling,” Rodney 

Hill; ‘A Theoretical Investigation of Roll Flatten- 
ing,” D. R. Bland, 5.30 p.m. 
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Institution of Sanitary Engineers 
Tues., April 25th.—Caxton Hall, Westminster, ; “W. Ke 
x: Impressions of Some ts of poreey Engii.. 
in the — States o ‘Amerioa,"" "W. » Filli: naa 
Brown, 6 p.m. 


Junior Institution of Engineers 
To-day, ses 21st.—39, Victoria Street, 8.W.1, “ Struc. 
a h @ Crispin ; Film, “ Welded Struct: ures,” 


p.m. 
Thurs., April 27th—E, Miptanp Grovur: Mec!) :nigs’ 
Institute, Burton Street, Nottingham, ‘“ Se! cting 
Personnel,” J. Brine, 7 p.m. 


Royal Aeronautical Society 
Thurs., April 27th.—The High Senet Ree Manoly ster, 
“ Recent Developments in re XA 1 the 
Aerodynamics Division of the N ~ J.-a, 3 Van 
and D. Holder, 6,30 p.m. 


Royal Society of Arts 
Wed., April 26th—John Adam Street, Adelphi, W.(.2, 
* Goast moe and the Reclamation of Land from 
the Sea,” M. Du-Plat-Taylor, 2.30 p.m. 


Sheet and Strip Metal Users’ Technical Associ ‘ion 
Thurs., April 27th.—Queen’s Hotel, Birmingham, ),: ing 


meeting. 
Society of Engineers 
To-day, April 21st.—17, Victoria Street, 8.W.1, “ Avrial 
Photography and Archwology,” B. Hope-Tayior, 
6.30 p.m, 
Stephenson Locomotive Society 
~_. Are 22nd. —Visits to Eastleigh Works, East i; 





B Sheds, 8.R. (Noh 
Tasteon)” ; . ewe Shed, 2.30 p.m, 

Sun., April 30th.—Visit to Swindon Works and Run: ing 
Shed, W.R., Paddington, 10 a.m. 


Women’s Engineering Society 
Wed,, April 26th.—MancuesTER Brancu : (engine: rs’ 
Club, Albert Square, Manchester, “ Electrical 
Insulating Materials,” J. N. Hardwich, 6.30 p.m. 





Launches and Trial Trips 


H. M. beer wane motor tanker ; built by Furness 
Shipbuilding Co y, Ltd., for H. M. Wrangell, 
Oslo; length 560 , breadth 80ft, depth 42ft 3in, 
deadweight 24, 850. ‘tons ; North Eastern Marine- 
Doxford oil engine, six cylinders, 670mm diameter 
by 2320mm combined stroke, 6800 b.h.p. Launch 
March 21st. 

British ExPLoreR, motor tanker; built by 
Harland and Wolff, Ltd., for British Tanker Com- 
pany, Ltd.; length 463ft, breadth 61ft 6in, depth 
34ft, deadweight 12,300 tons; Harland-Bur- 
meister and Wain single-acting, four-stroke oil 
engine, six cylinders, 740mm diameter by 1500mm 
stroke. Launch, March 2lst. 

Hero, cargo liner; built by Hall, Russell and 
Company, Ltd., for Brunsgaard Kiosternds Skib- 
sakjeselskap, Drammen; length 263ft, breadth 
4lft 10in, depth 18ft Tin, deadweight 2300 tons ; 
Hall, Russell-Fredrikstad steam motor, taking 
superheated steam from two boilers. Launch, 
March 22nd. 

Runtg, refrigerated cargo liner; built by Har- 
land and Wolff, Ltd., for Shaw Savill and Albion 
Company, Ltd. ; length 530ft, breadth 72ft, 
depth 43ft 4tin, gross tonnage 13,900 tons; two 
sets of Parsons single-reduction geared turbines, 
taking high pressure, superheated steam from two 
Foster-Wheeler boilers, 14,000 s.h.p. Trial, March 
23rd. 

Hector, cargo and passenger liner ; 
Harland and Wolff, Ltd., for Alfred Holt and Co. ; 
length 485ft, breadth 69ft, depth 38ft 6in, gross 
tonnage 11,750 tons; one set of double-reduction 
geared turbines, taking high pressure, superheated 
steam from two Foster-Wheeler boilers, 14,000 
s.h.p. Trial, March 31st. 

AtioTH, cargo ship; built by Burntisland Ship- 
building Company, Ltd., for Van Nievelt, Goud- 
riaan and Co.'s Stoornvaast Maatschappij ; length 
408ft 6in, breadth 57ft, depth 37ft 6in, deadweight 
8700 tons; Doxford oil engine, four cylinders, 
600mm diameter by 2320mm combined stroke, 
3300 b.h.p. Launch, April 3rd. 

Darissa, cargo and passenger liner; built by 
Barclay, Curle and Co., Ltd., for British India 
Steam Navigation Company, Ltd.; length 399ft 
breadth 54ft 9in; Barclay, Curle-Doxford oil 
engine, five cylinders, 600mm diameter by 2000mm 
combined stroke. Launch, April 3rd. 

17 pe OcruBRE, refrigerated cargo and passenger 
liner; built by Vickers-Armstrongs, » for 
Institute Argentino de ne gh ‘del Inter- 
cambio ; sister ship to Presidente Peron. Launch, 
April 4th, 

Lumen, motor tanker; built by Smith’s Dock 
Company, Ltd., for Lustrons Steamship Company ; 
length 480ft, breadth 67ft, depth 36ft 3in, dead- 
weight 14,500 tons; Hawthorn-Doxford oil engine, 
four cylinders, 670mm diameter by 2320mm com- 
bined stroke, 4750 b-h.p. Launch April 4th. 
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A Seven-Day Journal 


Diesel Engine Users’ Association 


Tue annual luncheon of the Diesel Engine 
Users’ Association was attended by a large 
number of members and guests and was held 
at the Connaught Rooms, London, on Thurs- 
day, April 20th. The guests were welcomed by 
the President, Major-General A. E. Davidson, 
and greetings on the occasion were received 
from the Gas and Oil Power Division of the 
American Society of Mechanical Engineers. 
Among the guests were Dr. Harold Roxbee 
Cox, Rear Admiral D. J. Hoare, and Major- 
General Joslin. Before proposing the toast of 
‘Our Guests,”’ the president announced that 
Percy Still medals were to be presented for 
the first time since before the war. He called 
upon the first president, Mr. J. E. Edgecombe, 
to assist in the ceremony and Mr. A. K. Bruce, 
Mr. T. Hornbuckle, Mr. R. J. Welsh and Mr. 
W. A. Green received their awards. In the 
course of his remarks, the president drew 
attention to recent papers on crankcase 
explosions and the need for research upon 
explosions of gaseous mixtures. In his reply, 
Dr. Roxbee Cox discussed the progress made 
by the three prime movers, the diesel engine, 
the steam turbine and the gas turbine. He 
envisaged a technical struggle which would 
be influenced by the question of size and econo- 
mic pressure. ‘Types of fuel were briefly 
touched upon and the chances of technical 
advance mentioned; in the case of liquid 
fuel, Dr. Roxbee Cox said, this involved 
chemical problems, and physical problems for 
solid fuel. 


The Association of Supervising 
Electrical Engineers 

THE annual dinner and reunion of the 
Association of Supervising Electrical Engineers 
was held in London on April 21st, when the 
company included seven of the Association’s 
past-presidents—Mr. J. R. Beard, Mr. 8S. B. 
Donkin, Mr. H. Hobson, Sir John Kennedy, 
Mr. H. Nimmo, Mr. H. W. Swann, and Mr. 
E. R. Wilkinson. Proposing the toast of 
“The Electrical Industry,” Mr. J. R. Beard 
emphasised the importance to this country of 
an industry which was exporting 334 per cent 
of its products. In his response to the toast, 
Col. B. H. Leeson elaborated this theme by 
pointing out that British electrical exports 
ranked third in importance, after cotton and 
motor vehicles. Mr, A. G. Ramsey, President 
of the Association, who proposed the toast of 
“The Guests,” referred briefly to the Associa- 
tion’s activities. During the year close upon 
300 papers were presented, ranging over the 
wide variety of subjects that represented 
members’ interests. He said that members 
of the Association were responsible for elec- 
trical installations in some 60,000 factories, 
employing 7,000,000 operatives. Mr. Ramsey 
also made a strong plea for special consideration 
to be given to the training of many members 
in their early twenty’s who, because of the 
demands of National Service, had been obliged 
to forgo & pert of their normal qualifications. 
Sir Henry Self, Deputy Chairman (Admini- 
stration) British Electricity Authority, re- 
sponded on behalf cf the guests. 


Electric Power from Europe’s 
Windmills 


A MEETING of experts convened by the Orga- 
nisation for European Economic Co-operation, 
under the chairmanship of Professor D. Dresden 
(Holland), last week decided upon a programme 
of joint research, which will speed wp the work 
of applying wind-power to the production of 
electric power at a low cost in member coun- 
tries interested in the scheme. Small and 
medium-scale experiments have already been 
carried out in various countries. The high 
cost of experiments and in particular the need 


for extensive meteorological surveys, have, 
however, retarded progress so far. It is 
planned that individual member countries will 
continue to build pilot plants and conduct 
research on their own lines, but will use as far 
as possible common methods of meteorvlogical 
measurements and a uniform presentation of 
the results. Information at all stages of 
research will be exchanged between member 
countries in order to avoid wasteful duplication 
of effort. It is proposed to select a common 
site on which co-operative research will be 
conducted on models and prototypes made 
available by various countries for comparative 
tests. Research workers will also be exchanged 
between the different countries. In France 
150 meteorological sites, including the one on 
the top of the Eiffel Tower, are permanently 
providing wind data necessary for the suitable 
design of wind-driven generators and the 
selection of sites for their erection. The United 
Kingdom has set up a wind-power research 
station in the Orkneys. It has been discovered 
that in marked contrast to hydro-electrical 
power the output from wind-power at any 
given site varies to a very small degree from 
season to season. In the United Kingdom alone, 
it is estimated that output of wind-generated 
electric power could, if fully developed, reach 
the same order of magnitude as that produced 
from hydro-electric sources, 


The Integration of Transport Services 


On Friday of last week Sir Cyril Hurcomb, 
chairman of the British Transport Commission, 
addressed the Institute of Public Administra- 
tion on the development of the organisytion 
of the Transport Coimnmission. His tulk gave 
a detailed statement of the Commission’s 
responsibilities and functions, and also sur- 
veyed the work of the various executives which 
act under its directior. In the course of the 
address, Sir Cyril made some comments on the 
integration of rail, road and inland waterways 
services. He said that in many mutters clear- 
eut distinction of function could be drawn 
without difficulty, pointing out that railway 
operation differed from the operation of a fleet 
of road vehicles and also that there was some- 
thing “‘ distinct ” about the design, construc- 
tion and maintenance of locomotives and rol- 
ling stock. Processes so different in character, 
Sir Cyril urged, called perhaps for different 
types of experience and outlook. But, he con- 
tinued, at least four of the Commission’s con- 
stituents—London Transport, the Road Pag« 
senger concerns, the Road Haulage Executive 
and the Railway Executive—were responsible 
for large numbers of road vehicles of various 
types. Although no blind amalgamation of all 
the passenger and goods fleets for maintenance 
purposes would be sensible, there were oppor- 
tunities of which the Commission would take 
advantage for unified arrangements as to the 
provision and maintenance of goods vehicles 
in particular, so that two sets of premises and 
shop equipment need not be used in the same 
place or area, where one would suffice. In more 
general directions, Sir Cyril added, there was 
scope for developing joint arrangements be- 
tween the Executives, for close co-operation in 
research, and for common services in limited 
fields under the direct supervision of the 
Commission. He thought also that greater 
opportunity for widening experience and 
granting promotion through interchangeability 
of staff could be secured by the general control 
of the Commission or, in case of need, by direc- 
tion. 


Mine Accidents in 1948 


Tue report of H.M. Chief Inspector of Mines 
for the year 1948 was published at the end of 
last week (H.M. Stationery Office). It surveys 
very thoroughly the work done during that 


year by the Mines Inspectorate, and comments 
not only on the accidents which occurred, 
but also on the development of safety and 
health measures. The report states that 
during 1948 there were 1488 coal mines working 
in Great Britain. As a result of accidents, 
468 people were killed and 2391 seriously 
injured, compared with 618 killed and 2446 
seriously injured in the preceding year. There 
were no major explosions in the mines during 
1948, although there were seven minor firedamp 
explosions causing personal injury. These 
explosions, the Chief Inspector observes, 
brought to light some disquieting features, 
one of which is how relative freedom from 
firedamp results too often in a lack of attention 
to ventilation both in general and in detail. 
In almost every instance, the report says, had 
the steps taken after the event to improve the 
ventilation been taken before it, the explosion 
would not have occurred despite the failings 
of men or machines. On the subject of fatal 
accidents from falls of ground, the Chief Inspec- 
tor comments that several of them occurred in 
places where the supports were not in confor- 
mity with the regulations. But in this con- 
nection it is of interest to note that during 
1948 the weight of steel props and bars in use 
as face supports increased by 7600 tons, bring- 
ing the totul weight of steel in use as face 
supports to approximately 89,000 tons. The 
length of mine roadways supported by steel 
at the end of 1948 was about 8500 miles and, 
it is added, the increasing use of steel for the 
support of roadways and working faces is 
undoubtedly progress in the right direction. 
During the year under review, three persons 
were killed and sixty-six injured by accidents 
arising from the use of electricity. Those 
accidents are dealt with in the Report of H.M. 
Electrical Inspector for Mines for 1948, which 
was also published by the Stationery Office last 
week. 


**The Machinist ” 


Last week we were present at an enjoyable 
little celebration held by our contemporary 
journal, The .Machinist, to mark its fiftieth 
year of publication. The American Machinist, 
from which the journal originated, was first 
published in the United States of America in 
1877 by the Hill Publishing Company—later 
the M.Graw Hill Publishing Company—and 
up till 1900 was distributed in this country 
by Charles Churchill and Co., Ltd. In April, 
1900, when independent publication was started 
in London, Mr. J. Bucknall Smith was appointed 
editor and manager. Two years later that 
gentleman was succeeded by Mr. Binnie 
Dibblee and about the same time Mr. William 
I. Chubb joined the editorial staff. Mr. Chubb 
later became the editor and in the forty-two 
years he held the office was a well-known and 
popular figure in the machine tool and metal 
working industries. When he retired in 1945 
Mr. Chubb was succeeded by Mr. Norman 
Stubbs, the present editor. Since its estab- 
lishment the journal has maintained a consis- 
tently high standard and kept readers ib this 
country fully informed of the progress of work- 
shop practice, equipment and organisation, 
both at home and abroad. During the past 
half-century a vast amount of development has 
taken place in all branches of the engineering 
industry with which The Machinist is par- 
ticularly concerned and it has been regularly 
recorded in the pages of the journal. A special 
anniversary number published on April 15th 
includes many interesting retrospective articles 
and surveys, showing the extent and wide- 
spread effect these changes have had on indus- 
trial organisation and equipment. We con- 
gratulate The Machinist on the completion of 
fifty years’ service to industry. May it long 
continue to provide such service ! 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
No. VI.—THE ALPHA AND GAMMA RAYS 
(Continued from page 468, April 21st) 


BY the beginning of 1902 the general nature 
of the deviable B-rays emitted by radium 
—and also, as it had been found, by uranium, 
thorium and actinium—was fairly fully 
understood. The f-rays consisted of a 


stream of electrons carrying the same charge . 


as Thomson’s cathode ray electrons and 
having the same mass—allowance being made 
for the increase of mass, which, according to 
current theory, ought to accompany their 
much higher velocity. 

The small mass of the B-ray electrons 
explained the ready deviability of the B-rays 
in a magnetic field of quite moderate strength : 
the smaller the mass of a body the greater 
would be the deflection from its free path 
_ produced by a given force acting on it for a 
given time. Again, the small mass in con- 
junction with the high velocity of the 
electrons explained why the rays possessed 
considerable penetrating power: the smaller 
the mass and the greater the velocity of a 
particle projected into the space occupied 
by other particles the farther would it pene- 
trate into that space before being stopped 
by a collision with one of the other particles. 
An elementary discussion of this point will 
be found in the accompanying mathematical 
note. 

Finally, the very fact that the f-ray 
electrons possessed considerable penetrating 
power necessarily implied that their ionising 
ability was correspondingly low: the greater 
the penetration the longer would a collision 
with an atom of the gas penetrated be 
avoided and the less would be the chance of 
the gaseous atoms being disrupted into 
positive and negative ions. That the high 
velocity of the B-ray electrons was responsible 
for the low ionising ability of the f-rays 
was confirmed by direct experiment. It was 
proved that such ionising ability as the f- 
rays possessed was produced almost wholly 
by the most deviable portions of the rays— 
that was to say, by the f-ray electrons 
having velocities towards the lower end of 
the range. The least deviable portions, 
composed of electrons with velocities towards 
the high end of the range, produced prac- 
tically no ionisation. 

In contrast with the deviable f-rays 
the study of the “non-deviable” a-rays 
made at first slow progress. In their non- 
deviability the a-rays resembled Réntgen’s 
X-rays. Some physicists therefore contended 
that they were X-rays—that was to say, 
immaterial waves in the ether and, unlike 
the B-rays, not a stream of material particles. 
Against this supposition, however, was the 
established fact that the a-rays had low 
penetrating power, whereas the high pene- 
trating power of X-rays was one of their 
prime characteristics. Other physicists 
argued that the a-rays might be some kind 
of secondary radiation set up by and accom- 
panying the emission of the B-rays. This 
theory became discredited when it was dis- 
covered that polonium, unlike the other 
radio-active elements, emitted only a-rays. 
Those rays, it was argued, must therefore 
have an existence and origin independent of 
the f-rays. 

The first step towards the elucidation of 
the nature of the “ non-deviable ”’ rays was 
taken in 1900 by the French physicist, 
Villard. Observations which he made in 
that year seemed to imply that the non- 





deviable rays consisted of a mixture of two 
kinds. Placing a sheet of lead lem thick 
over a few milligrammes of radium bromide 
he found that some kind of radiation suc- 
ceeded quite readily in penetrating the lead 
sheet and affecting a photographic plate 
placed beyond it. The penetrating power 
of Villard’s rays was found to be so great 
that by means of an electroscope the presence 
of the rays could be detected even after they 
had passed through 30cm of iron. It was 
soon proved that the penetrating rays were 
non-deviable in a magnetic field and that 
they possessed considerable ability to ionise 
gases. Villard argued that the a and f-rays 
emitted by the radium bromide would be 
completely absorbed by the lead sheet 
and, therefore, that the rays which passed 
through it must be of some third kind. In 
due course Villard’s rays became known as 
y-Tays. 

Let us now summarise the outstanding 
characteristics of a, 8, y and X-rays as so 
far established : 


Reys Deviability in Penetrating Tonising 
magnetic field power ability 
Ses <» eee “sen Ww ose coe SGueels 
B... ... Marked ... ... Marked ... ... Low 
4 mt . None - Great - Marked 
X... ... None . Great Marked 


From this tabulation it will be seen that while 
the difference in penetrating power dis- 
tinguished the a-rays from X-rays, the y-rays 
tallied in all three respects with X-rays. 
It was therefore concluded that the a-rays 
were definitely not X-rays, but that the y- 
rays were closely similar to, if not identical 
with, X-rays. Subsequent research confirmed 
this conclusion. It is now accepted that the 
y-Tays emitted by radio-active substances 
are X-rays of very short wavelengths. 

One other inference could be drawn. The 
penetrating power of a stream of material par- 
ticles projected into a gas is, as already 
remarked, in inverse relationship to the ionisae 
tion of the gas produced by the particles. 
This inverse relationship is shown both by the 
a-rays and the f-rays. Hence, if the B-rays 
consisted of a stream of particles, as seemed 
to be the case, there was good reason to 
suspect that the a-rays also consisted of a 
stream of particles. The fact that the 
inverse relationship was not shown by the 
y-rays and X-rays confirmed the belief 
that they were not streams of particles. 

The first suggestion that the a-rays might 
be of a material nature seems to have been 
made in 190] by R. J. Strutt—Lord Rayleigh. 
In 1902 Sir William Crookes and Rutherford 
independently advanced the same idea. 
But if the a-rays were a stream of material 
particles why were they not deviable in a 
magnetic field? Two possibilities existed. 
They might be non-deviable because they 
were electrically neutral or they might 
appear to be non-deviable because the a-ray 
particles were so much more massive than 
the f-ray electrons that the strength of field 
used to deflect the B-rays was insufficient to 
produce a noticeable deflection of the a-rays. 

Rutherford proceeded to test this second 
possibility experimentally. His first results 
were indecisive, but later when he used 
radium of much increased activity and 
greatly augmented the intensity of the 
magnetic field, he proved beyond doubt 
that the a-rays were deviable. Further, he 
showed that the direction in which they were 





April 28, 1950 


deviated was opposite to that in which f- 
rays would be deflected in the same field. 
If, therefore, the 8-rays consisted of a stream 
of negatively charged particles, the a-rays 
must consist of a stream of positively charged 
particles. 

To examine the deviability of the a-rays, 
instead of adopting the photographic method 
used by Giesel to demonstrate the deviability 
of the f-rays, Rutherford made use of the 
ionising effect of the a-rays. The general 
nature of the method which he employed 
consisted of sending a pencil of the rays 
emitted by a radium preparation through a 
metal-walled passage into an earthed chamber 
containing a charged gold-leaf electroscope. 
The rate at which the electroscope lost its 
charge was taken as a measure of the ionising 
effect produced in the gas inside the chamber 
by the rays emerging from the passage. In 
use the rate of discharge was measured when 
a strong electro-magnetic field was applied 
at the level of the metal-walled passage and 
was compared with the rate of discharge 
when the field was withdrawn. 

In his actual apparatus (Fig. 2) Rutherford 
used not one but a multiplicity of metal- 
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FIG. 2—MAGNETIC DEVIATION OF ALPHA- 
RAYS—RUTHERFORD 


twenty-five in number, were formed by cut- 
ting grooves at regular intervals in two side 
plates and by slipping brass division pieces 
into them. In a typical instance the passage 
ways, numbering twenty-five, were 3-7cm 
long vertically, 0-7cm deep back to front 
and 0-042cm wide. The radium preparation 
was spread on the bottom of the box con- 
taining the passage ways, 1-4cm below their 
lower ends. Inside the ionising chamber the 
electroscope was suspended from an insulat- 
ing bead of sulphur C. To charge the electro- 
scope a movable wire D, which subsequently 
could be earthed, was provided. The rate 
of fall of the gold leaf was observed through 
a microscope and was translated into rate 
of discharge in terms of volts per minute. 

The gas inside the chamber was hydrogen. 
It was admitted as a continuous inflow 
and, after descending the passage ways and 
crossing over the radium, was withdrawn 
through an outflow pipe. The ionising action 
of the rays was thus exerted not on air but 
on hydrogen continuously renewed. This 
provision was experimentally advantageous 
because the rays produced a greater degree 
of ionisation in hydrogen than in air. The 
main object of the hydrogen flow was, 
however, to carry away the “ emanation ” 
from the radium. As will be mentioned in 
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a later article, it had been discovered that, 
in addition to the a, B and y-rays, radium 
gave off a gas-like substance which, for a 
short time after its liberation, was highly 
radio-active and had, during its active life, 
a strong ionising effect. The hydrogen 
flow carried off this emanation and prevented 
it from confusing the measurement of the 
ionising effect of the primary a, 8 and y-rays 
emitted by the radium. 

A layer of aluminium foil 0-034mm thick 
separated the passage ways from the ionising 
chamber. Its purpose is not clear. Ruther- 
ford described it as being sufficiently porous 
to allow hydrogen to flow freely through it. 
It may have been intended as an additional 
precaution against the entrance of any emana- 
tion into the ionisation chamber. The foil 
would present no barrier to the passage of 
the y-rays and a very slight one to the f-rays. 
But, as Rutherford certainly knew from some 
experiments which he had carried out in 
1900, it would absorb at least 50 per cent of 
the a-rays. However, the object of the 
experiment was to demonstrate the deflect- 
ability of the a-rays and would be as well 
served by demonstrating the deflectability 
of a portion of them as of the whole. 

It is sufficient here to quote one typical 
set of measurements made by Rutherford 
with his apparatus : 

(a) With the magnetic field out of action 
the rate of discharge of the electroscope was 
found to be 8-33V per minute. 

(b) With the magnetic field active the rate 
of discharge fell to 1-72V per minute. 

(c) With the magnetic field out of action 
and the radium covered with a sheet of 
mica the rate of discharge became 0-93V 
per minute. 

(d) With the magnetic field active and 
the radium still covered with the mica sheet, 
the rate of discharge was 0-92V per minute. 

The first figure represented the united 
ionising effect of the a, 8 and y-rays entering 
the chamber. Neglecting the absorption of a 
portion of the a-rays in the aluminium foil 
we may therefore express the result by 
writing a+B-+y=8-33. 

Under the conditions of the second test 
all the readily deviated B-rays would be 
deflected into the walls of the passages and 
be there absorbed. In addition, if the a-rays 
were really deviable, some fraction of them, 
say k, might also be absorbed in the 
passages. The reduction in the rate of dis- 
charge would be accounted for by the rays 
absorbed. We may therefore write ka+f 
=8-33—1-72=6-61. 

In the third test, all the a-rays would be 
absorbed by the mica. The rate of discharge 
would therefore represent the ionisation 
produced by the f and y-rays alone. We 
may therefore write B+-y=0-93. 

In the fourth test the a-rays would, as in 
the third, be absorbed in the mica and, in 
addition, the B-rays would be deflected into, 
and absorbed in, the walls of the passages. 
The ionisation effect would therefore be 
produced wholly by the y-rays and, hence, 
we may write y=0-92. 

From the four relationships it is easy to 
calculate the value of the fraction k&. It 
comes out at 0:89. The experiment there- 
fore proved that 89 per cent of the a-rays 
suffered a magnetic deflection sufficient to 
cause them to be absorbed in the passage 
walls and that only 11 per cent suffered a 
deflection insufficient to prevent their reach- 
ing the ionisation chamber. Repeating the 
experiment with a stronger magnetic field 
Rutherford got a value of k practically 
equal to unity, thereby proving that all 
the a-rays were deviable. 

Since the a-rays were deviable in a mag- 
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netic field they must consist of charged 
particles. The next step clearly was to 
determine whether the charge carried by 
the particles was positive or negative. To 
resolve this question Rutherford had to 
discover in which direction the a-rays were 
deviated and to compare it with the direction 
in which the f-ray electrons would be deviated 
in a similar field. His method of experi- 
mentation consisted of passing the rays from 
his radium preparation through passages 
Imm wide, the exit from each passage 
being masked by a strip of brass covering 
half its width. A magnetic field strong 
enough to deflect all the B-rays into the 
passage walls, but not sufficiently strong 
similarly to deflect all the a-rays, was applied 
at the level of the passages. If the a-rays 
were deflected towards the sides of the 
passages masked by the brass strips fewer 
of them would enter the ionisation chamber 
than would enter if the deflection were 
towards the unmasked sides and the ionisa- 
tion produced would be correspondingly less. 
The direction of the field which gave the 
greater rate of discharge of the electroscope 
therefore corresponded with a deflection 
of the a-rays towards the unmasked sides 
of the passages. In this way Rutherford 
definitely proved that in a given magnetic 
field the a-rays were deflected oppositely to 
the B-rays. If, therefore, the B-rays consisted 
of negatively charged particles, the a-rays 
must consist of positively charged particles. 

Shortly after Rutherford published these 
results in February, 1903, Becquerel con- 
firmed them by means of an adaptation of 
the photographic method used by Giesel 
to demonstrate the deflectability of the B- 
rays. Becquerel experimented with polonium 
as well as radium, and proved that the a-rays 
which it emitted also consisted of positively 
charged particles. He also noted that the 
photographic image produced by the a-rays 
from both substances was sharply defined 
and not diffused as in the case of the B-ray 
image. The inference was that the velocities 
of the a-ray particles covered a much smaller 
range than those of the f-ray particles. 

Since the a-rays consisted of charged 
particles they ought to be deflected by an 
electrostatic field as well as by a magnetic 
field. Rutherford found it more difficult to 
demonstrate the electrostatic deflection than 
the other, the chief reason being that the 
high voltage required involved the risk of 
sparking between the plates used to produce 
the field. The apparatus he employed was 
similar to that which he had used to demon- 
strate the magnetic deflection of the rays. 
The main difference was that the brass 
division pieces forming the passages were 
inserted in grooves cut in two side plates 
made of ebonite instead of metal. Alternate 
division pieces were connected together and 
charged to a difference of potential. With 
division pieces 4-5cm high and only 0-1mm 
apart, he found that a potential difference 
of 100V between adjacent plates reduced 
the rate of discharge of the electroscope by 
45 per cent, as compared with the rate 
registered when the electrostatic field was 
inactive. Allowance being made for the 
fact that some of the ionisation was produced 
by the non-deviable y-rays, this figure 
implied that the electrostatic field was 
deflecting about 50 per cent of the a-rays. 
There was every reason to believe that with 
improved apparatus which would permit a 
higher voltage to be used, the whole of the 
a-rays would be found to be deviable in an 
electrostatic field just as they had been 
shown to be in a magnetic field. 

With the establishment of the fact that 
the a-rays were deviable in both an electro- 
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static and a magnetic field the way was 
opened to a determination of the velocity 
and specific charge of the particles composing 
the rays. Rutherford in 1903, adopting the 
same general method as that used by 
Thomson to measure the velocity and specific 
charge of cathode ray electrons, was the 
first to publish figures for the a-ray partictes. 
He was followed closely by Des Condres, 
and during 1905 and 1906 a number of other 
experimenters published their results. Pass- 
ing over these early figures we may look 
ahead a little to the year 1914, when Ruther- 
ford and Robinson published a result which 
is still accepted as one of the best on record. 
The apparatus employed by these experi- 
menters is illustrated in Fig. 3. The rays 


== 
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from the radio-active substance placed at 9 
inside an exhausted vessel were passed 
between two plates made of silvered glass 
and, emerging through a narrow slit, fell on a 
photographic plate at P. Three lines were 
recorded on the plate, a central one given 
when no voltage was applied to the silvered 
glass plates, and two symmetrically displaced 
lines given when a potential difference of 
about 2000V was applied to the silvered 
plates, first in one direction and then in the 
opposite. The photographic plate was then 
removed and on a second one three similar 
lines were recorded with the electrostatic 
field replaced by a co-terminous magnetic 
field. 

From a number of experiments carried 
out with this apparatus it was deduced that 
the best value of the specific charge of the 
a particles was H/M=4823 electro-magnetic 
units per gramme. This value appeared to 
be the same whatever radio-active element 
or compound was used in the apparatus. 
The velocity of the particles was, however, 
measurably different from substance to 
substance. An actinium product gave the 
highest value, about one-sixteenth the 
velocity of light and a radium product the 
lowest, about one-twentieth the velocity of 
light. 

There was nothing very remarkable about 
the velocity figures except that they were 
much lower than those found among the 
electrons constituting the f-rays —from 
one-fifth to over nine-tenths the velocity of 
light. But the value of the specific charge 
of the a particles presented a problem. The 
first rough measurements made in 1903 by 
Rutherford and Des Coudres placed it at 
6900 or 6400. During the next two years 
other physicists obtained more exact values, 
ranging from 4690 to 5690. Hence, even 
before Rutherford and Robinson in 1914 
reported it to be 4823, it was apparent that 
the specific charge of the a particle was of 
the order of one-half that of the hydrogen 
ion—known, from electrolysis experiments, 
to be about 9578. 

The experimental facts could thus, it 
seemed, be expressed, to at least a first 
degree of approximation, by the relationship : 
; ea/ma = ten/mr 
Two alternative explanations were obvious. 
It might be that the mass of the a particle 
was the same as that of the hydrogen ion. 
In that case, the experimental facts implied 
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that the charge carried by the a particle was 
only half that carried by the hydrogen ion. 
Physicists, however, were not prepared to 
abandon their rapidly growing belief that 
the hydrogen atom contained only one 
electron or their still stronger belief that the 
electron was unsplittable and that its charge 
represented the ultimate particle of elec- 
tricity. Any suggestion that the a particle 
was a hydrogen atom deprived of half an 
electron was therefore unacceptable. 

The second alternative explanation of 
the experimental facts was that the charge 


carried by the a particle was the same as - 


that carried by the hydrogen ion, while the 
ratio of the masses was as two to one. This 
supposition was not irrational. A hydrogen 
molecule consisted of two atoms and therefore 
contained two electrons. An a particle might 
therefore consist of a hydrogen molecule 
deprived of one of its electrons. That would 
leave it with a charge 2e—e=-+e, the same 
as the charge of a hydrogen ion, but its mass 
would be twice as great and, hence, its 
specific charge would be halved. On this 
basis an a particle could be regarded as a 
singly ionised molecule of hydrogen, 

But there was yet another possible explana- 
tion. The a particle might be derived not 
from hydrogen but from helium, the next 
element in order of atomic weight. Helium 
had an atomic weight of 4 and therefore, 
presumably, consisted of four hydrogen 
ions and four electrons. The removal of 
two of the electrons would leave a residue 
with a net charge of 4e—2e=+2e, but with 
a mass four times as great as that of a 
hydrogen atom. The specific charge of the 
residue would therefore be 2¢/4m=}e/m. 
On this theory, then, the a particle would be 
a doubly ionised atom of helium. 

It must here be noted that this theory 
was evolved before the neutron was dis- 
covered. To-day, the helium atom is held 
to consist of two electrons associated with a 
nucleus comprising two neutrons and two 
protons—or hydrogen (protium) ions. Ifa 
helium atom is deprived of both its electrons, 
the residue will have a positive charge of 
2e contributed by the two protons and a 
relative mass of 4 contributed by the nearly 
equal masses of the two protons and the two 
neutrons. The specific charge of the residue 
will therefore be 2e/4m or }e/m. Thus the 
old and the new theory lead to the same con- 
clusion: the a particle is a doubly ionised 
atom of helium, The essential difference is 
that according to the old theory the a particle 
ought to contain two electrons and according 
to the new, none. 

As it presented itself in 1903, the problem 
which had to be faced was to decide whether 
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the a particle was a singly ionised molecule 
of hydrogen or a doubly ionised atom of 
helium. A determination of the absolute 
charge carried by the a particle would settle 
the question. If the a particle were a singly 
ionised molecule of hydrogen, its charge 
would be numerically equal to e, the elec- 
tronic charge, but if it were a doubly ionised 
atom of helium its charge would be 2e. 

It should be noted that this argument is 
not invalidated by the later development of 
knowledge concerning the constitution of the 
helium atom. Whether that atom contains 
four protons or two protons plus two neutrons, 
it remains true that when it is doubly 
ionised its residue will carry a positive 
charge of 2e. 


MATHEMATICAL NOTE 


Penetration and Collision.—Let a particle 
p of radius r be projected with horizontal 
velocity v into a stream of particles of radius R 
disposed at a uniform distance D apart and 
descending vertically with velocity V. Let p 
escape collision in the first vertical row by the 
distance d. It will traverse the distance D 
in a time D/v. During that time the particles 
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in the second row will have descended by an 
amount DV/v. Hence, in the second row, the 
distance by which p escapes collision will be 
reduced to d—DV/v. In the third row the 
distance by which p escapes collision will be 
reduced farther to d—2DV/v, and in the nth 
row to d—(n--1)DV/v. Collision will occur 
when the distance of escape is reduced to zero, 
i.e., when n—1l=dv/DV. The greatest distance 
by which p can escape collision in the first row 
is given by D—2(R+r). Hence, if a number 
of particles such as p are projected into the 
first row with distances of escape having all 
possible values one at least of them will pene- 
trate to the nth row before suffering collision 
where n is given by 
n—1={D—2(R+r)}v/DV. 

It follows that, if D, V and R are taken as 
being constant, the maximum penetration, 
measured by n, will be greater as the velocity 
of projection v is greater or as the size r of the 
projected particle is smaller. 
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HE symposium on Metallurgical Aspects 
of the Hot-Working of Non-Ferrous 
Metals and Alloys was continued on the 
afternoon of Thursday, March 30th, when the 
following papers were introduced and dis- 
cussed :— 
THE HOT WORKING OF COPPER AND 
COPPER ALLOYS 


By Maurice Coox, D.8ec., Ph.D., F.I.M., and 
Epwry Davis, M.Sc., F.I.M. 


Synopsis 
After a brief consideration of the nature of hot 
working and some observations on its application 
in the. processing of copper and copper alloys, the 
more important of the metallurgical and operational 
factors associated with it are discussed. Various 


tests for assessing hot-working properties and their 
applicability are described. The hot workability of 
various types and qualities of copper and of copper 
alloys such as the brasses, aluminium bronzes, 
nickel silvers, cupro-nickels, and silicon bronzes 
are discussed with particular reference to composi- 
tion as related to constitution, and to the effect 
of additional alloying elements and impurities. 
Finally, brief reference is made to some of the more 
important features, chiefly metallurgical, of the 
most widely used industrial hot-working processes, 
such as rolling, extrusion, piercing and forging, as 
applied to materials of the kind described. 
THE HOT WORKING OF TIN BRONZES 
By D. W. Ducarp SHowELL, M.Sc. 
SYNOPSIS 


An attempt has been made to examine the 
influence of various factors on the hot-working 
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properties of phosphorised tin bronzes. The use 
of pure materials is thought to be essential, because 
of the tendency of low melting point impurities, 
such as bismuth, lead and antimony, to segregate 
inversely in the grain boundaries. The harmful 
effects both of these impurities and of tin sweat can 
be reduced by controlled melting and pouring. In 
assessing the influence of the tin and phosphorus 
contents of the bronze on its hot-working capacity, 
previous work, mostly on a laboratory scale, is 
discussed, and the difference between working on 
a material at elevated temperatures and hot working 
the material on a commercial scale economically 
is emphasised. It appears that bronzes are 
intrinsically harder to hot work than most copper- 
base alloys, and must be worked within a narrower 
temperature range; the true reason for the latter 
is not yet ay understood. There is a brief dis- 
cussion of the hot rolling and extruding of bronzes, 
with descriptions of successful methods of working 
phosphorised bronzes containing up to 10 to 15 per 
cent tin, 


THE HOT WORKING OF LEAD AND LEAD. 
RICH ALLOYS 


By L. H. Back, B.Sc. 
(Communication from the British Non-Ferrous 
Metals Research Association) 

Synopsis 


The sheathing of cable by both lead presses and 
extrusion machines is discussed, and a description 
given of the manner in which certain extrusion faults 
arise. The production of lead pipe, lead sheet and 
collapsible lead tubes is reviewed, and the extent 
to which the hot working conditions are controlled 
in all sections of the lead-using industry is con- 
sidered in the light of the service requirements of 
the individual products. 


THE ROLLING OF ZINC AND ZINC-RICH 
ALLOYS 
By C. W. Roserts, B.Sc., A.I.M., and B. WatTErs, 
M.A. 


Synopsis 


The methods used for the production of zine and 
zinc alloy sheet and strip are described, and brief 
reference is made to the manufacture of other 
rolled forms. The metallurgical problems associated 
with the rolling operations are discussed, and the 
effect of rolling on the mechanical properties of the 
product is examined. 


Mr. G. L. Bailey acted as rapporteur. 


Discussion 


Mr. H. W. G. Hignett (Mond Nickel Com- 
pany, Ltd.) said the authors of the papers 
were fortunate in dealing with materials the 
hot working properties of which were only 
adversely affected by minor constituents 
which were undesirable from other points of 
view. In his own case he was frequently 
concerned with alloys the service properties 
of which were very much improved by 
minor additions which had a _ seriously 
adverse effect on hot workability, and the 
problem of the economic commercial pro- 
duction of such alloys was frequently a 
matter of compromise. For this reason 
he had found it important, in attempts 
to improve existing alloys or develop new 
ones, to have available some method of assess- 
ing in the laboratory the probable behaviour 
in the hot processing operations of the works. 
It was true, as Cook and Davis said, that the 
most satisfactory test was the full-scale trial 
in the works, but such trials were always 
expensive, always interfered with production 
and usually demanded quantities of mate- 
rials which could not be produced under 
laboratory conditions and which therefore 
made it impossible to determine the hot 
working properties of material which could 
only be produced under laboratory con- 
ditions. The first important factor to be con- 
sidered in designing a satisfactory test was 
that of ingot structure, and he and his 
colleagues had therefore attempted to pro- 
duce in the small laboratory ingot the kind 
of structure which the alloy would have when 
cast into the works ingot mould. The second 
factor was the speed of deformation. In 
some of the alloys which he had to consider, 
high rates of deformation produced work 
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hardening at temperatures far above the 
normal recrystallisation temperature. Com- 
bining the two factors, one of the tests which 
he had found useful consisted in cutting slices 
from the ingot made in this special mould, 
heating these to selected temperatures and 
compressing them across the corners by single 
blows from a drop hammer, the height of 
drop being adjusted to provide a reasonable 
degree of deformation for a given thick- 
ness of slice, and a speed of deformation 
correlating reasonably with the speed of 
deformation in the works operation. From 
time to time various refinements of this 
test had been considered. It was not 
suggested that the method of hitting with 
a hammer across the corners was the best 
method of deforming the sample. There 
were many other possibilities which it was 
hoped to examine in the future, and they had 
not given up hope that one day it would be 
possible, in a test of this type, with one 
operation, to make sure that the laboratory 
test would ensure satisfactory results on the 
full scale. 

Mr. Harry Davies (Imperial Chemical 
Industries, Ltd,) said that a common factor 
in these papers was the effect of grain size 
on the structure of the casting. In working 
copper and copper alloys he had never 
observed that it made much difference. He 
did not suggest that grain size should not be 
considered, but in making a casting the first 
thing to go for was solidity. 

Mr. E. J. Bradbury (Mond Nickel Com- 
pany, Ltd.) emphasised the importance of 
working tests. When the size of heats and 
the cost of materials and labour were becom- 
ing so high, it was increasingly important 
that the greatest yield of material should be 
obtained from a given heat, and it could only 
be obtained by adopting suitable hot work- 
ability tests. He therefore asked for as much 
information as possible on suitable tests for 
the various materials. 

Mr. Maurice Cook (Imperial Chemical 
Industries, Ltd.) said that in the paper by 
Davis and himself, in referring to hot rolling 
at a temperature above the recrystallisation 
temperature, they were referring really to 
the effect obtained, so that when the material 
was examined subsequently it showed no 
appreciable evidence of cold working in the 
sense of a deformed crystal formation or 
appreciable hardening. As to what exactly 
went on and precisely what was the nature 
of the deformation when the material was 
worked really and truly in the hot state, there 
was not very much precise information. It 
was more a matter of speculation, and he pre- 
ferred not to speculate on matters on which 
there was really very little evidence. He dis- 
agreed with Mr. Harry Davies that the 
crystal structure of copper and copper-based 
alloys was apparently not a matter of very 
much moment when it came to hot working. 
It might not be so important as in the case of 
aluminium alloys or many of them, but it was 
nevertheless a matter of some consequence 
with certain alloys and in certain conditions. 
Mr. Davies had been very fortunate in that 
he had rolled all sorts of brasses with all kinds 
of crystal structures without any unfor- 
tunate experiences. He could recall many 
cases of aluminium brasses where the crystal 
structure had an enormous effect and where 
there had been what had been described in 
the paper during the morning by Kasz and 
Varley as a pronounced crocodiling effect. 

Mr. ated (Associated Lead Company, 


Ltd.) said he was in general agreement with 
Mr, Back’s paper that most operations on 
lead and the more common alloys fell into 
the category of hot working even when 
carried out at room temperature. The chief 
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exception, of course, was tellurium lead 
alloy, where work hardening took place and 
the hardness developed was retained for long 
periods. Although bridge core dies were 
regarded with suspicion in the lead industry, 
it had been his experience that good-quality 
lead pipe could be made using these dies if 
careful attention was given to cleanliness 
of working. The temperature of extrusion 
was not so important as clean casting and 
freedom from lead oxide. Sound welds 
could be made by the extrusion of precast 
billets free from lead oxide at com- 
paratively low temperatures. The most 
important control factor, other than com- 
position, was extrusion temperaturé, which 
must be rigidly controlled to ensure a 
medium grain size in the finished pipe. In 
his experience alloys containing small 
amounts of tin, antimony and copper were 
the most difficult to control, initial fine-grain 
sizes being produced which recrystallised 
readily when strained at above 50 deg. Cent., 
and hence non-uniform structures might be 
produced. 

Mr. A. V. Garner (W. T. Henley’s Tele- 
graph Works, Ltd.) said that basically the 
work which had been done at the British 
Non-Ferrous Metals Research Association 
and elsewhere had shown that the grain size 
of lead and its alloys was particularly impor- 
tant in its effect on their creep properties. 
The control of grain size could be effected 
by a number of methods, such as the 
alloy composition, the extrusion tempera- 
ture and the rate of cooling from the 
extrusion temperature. The alloys nor- 
mally used in cable sheathing had inherently 
fine grain, but alloy E, consisting of lead, 
tin and antimony in particular, could be 
affected by the extrusion temperature and 
the degree of quenching in the die rather 
more than was the case with antimonial lead 
alloys. He asked for views on the possibility 
of producing a heat-treated lead-antimony 
alloy of suitable composition with enhanced 
mechanical properties, bearing in mind that 
the inside of the cable could not be heated up 
to very great temperatures so that whatever 
heat-treatment was to be applied must be 
applied at the die press. 

Mr. R. Chadwick (Imperial Chemical 
Industries, Ltd.) thought some of the state- 
ments made in the paper by Roberts and 
Walters on zinc were slightly misleading. In 
dealing with the effect of impurities on rolling 
properties they said that 0-02 per cent of 
iron could be tolerated without causing 
excessive cracking in hot rolling. That might 
be true, but he would have said that a zinc 
with that percentage of iron would be of very 
little use if it was going to be rolled down to 
anything like thin gauges. It certainly would 
not be of any use if it was intended for 
making soft strip, because that amount of 
iron completely prevented  self-annealing 
even with high rolling temperatures. His 
experience was that it was not possible to roll 
successfully with much more than about 
0-005 per cent of iron and certainly not with 
more than 0-01 per cent. 


The authors also stated that cadmium had 
a considerable solid solubility in zine and 
made for work hardening. They said that 
if a “dead soft”’ sheet was required, the 
cadmium content was limited to about 0-020 
per cent. But that depended on what was 
meant by “ dead soft.” In work he did on 
zinc some time ago he found that the addition 
of cadium had a very considerable effect in 
accelerating self-annealing and that whereas 
with a cadmium-free or substantially cad- 
mium-free zinc one could get a small amount 
of permanent cold work, the addition of any 
substantial amount of cadmium led to self- 
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annealing. It was true that cadmium made 
the zine somewhat harder and perhaps that 
was what the authors meant, but it was not 
true, as the authors seemed to indicate, that 
cadmium additions permitted, or caused, the 
sheet to be hard in the sense that it did not 
anneal. The paper by Mr. Showell did not 
bring out quite strongly enough the fact that 
the high-tin bronzes with 20 per cent of tin 
were extremely easy to hot work. Within 
the right temperature range, which, he 
believed, was 600 deg. Cent. to 700 deg. Cent.., 
this tin alloy was one of the easiest alloys to 
hot work. It was just like butter and could 
be moulded to any shape, but it was unstable 
and had to be quenched immediately, other- 
wise it became brittle. It was a very strong 
alloy when it was cooled down and certainly 
one which seemed to be worthy of more use 
than it had received so far. 

Mr. E. E. Berry (Manganese Bronze and 
Brass Company, Ltd.), referring to the 
method of taking the temperature of the 
samples before they were forged, described 
by Cook and Davis, said it was not very easy, 
in a works at any rate, to rig up a little 
furnace and take the temperatures and be 
quite sure that they were being held when the 
specimen was transferred to the hammer. 
Those authors also mentioned that ad:litions 
of iron and aluminium offset the embrittling 
effect of lead. Could they say something 
about the quantities involved and had they 
also investigated other additions ? 

Professor A. J..Murphy (Birmingham 
University) referred to the definition of hot 
working and said that whilst he found the 
suggestion by Cook and Davis very attractive 
it was liable to lead one into a difficulty. In 
the ordinary way, when one talked about hot 
working one meant working under con- 
ditions in which the material was not getting 
harder or stronger. That was before anneal- 
ing, and he wondered, therefore, whether a 
definition was not more likely to be found 
working from that basis rather than brinying 
in what was rather an artificial and remote 
conception, that of recrystallisation. He 
therefore suggested that “hot working is 
the working of metals at temperatures at 
which progressive plastic deformation does 
not cause progressive increase in hardness.” 

Mr. F. C. Evans (John Miles and Partners, 
London, Ltd.) said that reading through all 
these papers had confirmed his view that 
the extrusion process, while convenient from 
the production and engineering viewpoint, 
was still very unsatisfactory metallurgically. 
The papers by Smith. and Cook and Davis, 
showed that there tended to be a wide range 
of properties and structures between front 
and back ends of extruded rods. In the 
present state of knowledge this trouble had 
not been overcome, although much research 
had been carried out on the problem, and 
from Smith’s paper it seemed unlikely they 
would be overcome for alloys with a high 
recrystallisation temperature. Rolling, on 
the other hand, had much to commend it for 
bars and sections, as uniformity of structure 
from end to end was fairly easily obtained. 
Tt was due to the equal amounts of work 
given to all sections of the bar, whether at 
the front or back end, and to the relatively 
quick speed at which the bar passed through 
the rolls, ensuring that there was little tem- 
perature difference between front and back. 
Reference had been made to the cropping of 
the extruded bar. The amount cropped off 
back and front of the bar had, of course, an 
appreciable effect on the economics of the 
process. In the case of high-strength aluni- 
nium bronzes the yield of good bar from 
finished cropped billet was in the region of 
75 per cent or less for extrusion and ,90 per 
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cent for rolled bar. For the production 
of simple shapes in some alloys, there- 
fore, rolling had considerable advantages 
over extrusion, both metallurgically and 
economically. 

Mr. A. Latin (British Insulated Cables, 
Ltd.) said the chief problem he was concerned 
with was the extrusion of lead for cable 
sheathing to withstand internal pressure. 
The main factor he was up against was the 
slow process—it might be a sudden one, but 
he thought it was a slow one—of cracking of 
the extruded sheet with very small deforma- 
tions under the internal pressure. 
happened in certain alloys and it had been 
the policy of his company to attempt to cure 
it. The factor which came in as regards 
extrusion was, of course, the well-known 
charge-ton defect. It was fairly certain that 
some of the charge-ton troubles were due to 
oxide and could be got over by the con- 
tinuous type of extrusion: But there was 
something else that came in which, as yet, 
was very ill-explained. It was that in the 
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case of the tin antimonial alloy the charge- 
ton on its own suffered undoubtedly from 
brittleness under the slow treatment or slow 
fracture condition which he had mentioned. 
But in this case the effect was not always 
entirely due to oxide and such defects. 
There seemed to be some factor causing age- 
ing acceleration to come in. That was one 
of the problems which required to be solved 
and to which there was very little clue at 
present. Undoubtedly charge-ton defects 
were due not only to the presence of impuri- 
ties in between two charges, but also to 
differences in the temperatures concerned 
and the resistance to deformation of the two 
charges. It might be that in extrusion there 
was some effect of flow which was similar to 
a friction effect, causing a local disturbance 
in the material which afterwards left what 
amounted to internal stresses, which finally 
led to the accelerated change which took 
place. 

The meeting was then adjourned until 
Friday, March 31st. 


(T'o be continued) 


* Mighty Antar ”’ 


Oil-Field Tractors 


and Trailers 
No. I 


NOTABLE feat of British engireering, 

making a direct challenge to the virtual 
monopoly hitherto enjoyed by American manu- 
facturers of heavy motorised equipment for 
use in oil-fields and civil engineering works, 
is the production by Transport Equipment 
(Thornycroft), Ltd., Thornycroft House, Smith 


with the engineers of the Iraq Petroleum Com- 
pany, in the very short time of ten months 
from receipt of the preliminary specifi-ation 
to demonstration of the prototype. With 
such a big and powerful vehicle use could not be 
made of standardised automotive components 
and, in fact, this period of ten months sufficed 





TRACTOR AND MACHINERY TRAILER ON TEST 


Square, London, 8.W.1, of a new design of 
heavy tractor, known as the “ Mighty Antar.” 
A low-loading machinery semi-trailer and pipe- 
carrying trailer for use with this tractor have 
been built by Cranes (Dereham), Ltd., and the 
combination of tractor and semi-trailer may be 
used loaded to a gross train weight of up» to 100 
tons. The tractor and all its equipment are 
of entirely new design, breaking fresh ground 
in many respects. In fact, with 250 h.p. 
available, it is the largest and most powerful 
lorry ever to have been built in this country. 
The tractor was designed and built at Thorny- 
croft’s works at Basingstoke, in co-operation 





to design and build a gearbox giving twelve 
forward speeds, all in constant mesh and 
engaged by dogs, power-assisted steering, 
clutch and brakes, and many other novelties. 
That so complicated an undertaking could be 
completed in such a short time is, we feel, a 
sign of the healthy condition of the British 
commercial motor industry. Production is 
now going ahead at the Thornycroft works 
and Cranes (Dereham) of an order for thirty- 
five tractors, one low-loading semi-trailer and 
thirty-five pipe-carrying semi-trailers, all for 
the Iraq Petroleum Company. This order 
will obviously result in a very large saving of 
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dollars to the Treasury and will also, it is hoped, 
pave the way to the earning of more dollars. 
In this connection additional substantial order: 
have been received by Thornycroft. 

In this and succeeding articles we first of all 
give a general description of the Thornycroft 
tractor and its transmission; then an account 
of the rear bogie, differential, suspension and 
steering ; thirdly, a description of the two types 
of Crane trailers, and, finally, a description 
of the Rover ‘“ Meteorite” vee-eight diesel 
engine, of which this is the first application. 


“Mieuty AntTAaR” TRACTOR 


The ‘‘ Mighty Antar ”’ tractor—named after 
the Arabian warrior and poet—was designed 
by Messrs. Thornycroft to meet the Iraq 
Petroleum Company’s requirements in the 
Middle East for pipe-stringing vehicles, to 
transport and string 560 miles of pipe from 
Kirkuk to the Port of Banias on the Eastern 
Mediterranean coast. The work in which it 
will be engaged involves, in terms of total 
transport, the carriage of 14 million ton-miles 
per month, over desert tracts and sandy wastes. 
The geographical and climatic conditions are 
difficult and it will be necessary for transport 
to work overland, on country rising to a maxi- 
mum of 3500ft and in temperatures ranging 
from 20 deg. of frost in winter to 120 deg. in 
the shade in summer. Normally the crew of 
each vehicle will consist of two Arab drivers, 
trained by a small staff of British employees, 
who are also responsible for maintenance and 
base repairs. The first tractor and the machi- 
nery semi-trailer, designed to carry a large 
excavator or other heavy machinery, weighing 
up to 50 tons, was recently shipped to the 
Middle East, where it is intended to run as 
many miles as possible to give driving and 
maintenance experience before the muin pipe- 
stringing operation is started. 

Our first two illustrations show the proto- 
type tractor and the machinery trailer on test 
recently at Bagshot, before shipment abroad. 
It will be noted that the trailer is ballasted 
with # full test load. The general arrangement 
drawing in the third illustration shows how 
the pipe-carrying turntable and semi-trailer 
carry a nest of seven pipes, each 93ft long, 
30in in diameter and each weighing 6} tons. 
It also shows the semi-trailer stowed on the 
tractor when travelling unladen ; alternatively, 
of course, the pipe-carrying semi-trailer can 
be close-hitched to the tractor drawbar when 
unladen. 


OUTLINE DESCRIPTION OF TRACTOR 


The principal dimensions, weights and per 
formanve of the tractor are set out in the 
table below. 


Dimensions 


Wheelbase ey et re ee eee eee 21 0 
SEINE nic 35. Gia) wed 058. ee ove 3% 10 3 
Overall length . 31 10 
Height to top of steering wheel (with split cab 
for shipping ee - a 9 6 
Front track ci Siusehe Bee oye : 
Rear track ever ah nscds Pon 
EE ae ee ee ee ee 3.1 


Weights 
tons cwt 
Unladen weight with cab in full running order, 
excluding spare wheel and carrier... . 15 10 
Unladen axle — Laine Js 
Front... elie Jee sles 6 15 
Rear (bogie , Ae 8 15 
Max. pormseible axle laden weights : 
Proms 1 «.. ne 9 0 
Rear (bogie) : 360 
Maximum gross train weight (under 1 normal 
operating conditions) . 100 0 


Performance 
(Laden to 45 tons gross) 
Maximum speed in overdrive a .-» 28 = 
Maximum speed in direct drive ies 20} —— 
Maximum grade .. lin 2 

(solo, under suitable conditions) 

It is a rigid, six-wheeled vehicle, with the 
drive taken to the two rear axles. The con- 
trols are designed so as to be readily arranged 
during assembly for right-hand or left-hand 
driving position. 

Before describing the components in detail 
it may be as well to give a brief outline of the 
vehicle. As already mentioned, an eight- 
cylinder Rover ‘‘ Meteorite’ engine is fitted, 
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rated for this application for a maximum out- 
pu’ of 250 b.h.p. at a governed speed of 2000 


rpm. The drive is taken directly from the 





** MIGHTY 


engine by a short shaft to a unit mounted 
separately on the chassis and comprising a 
fan-ventilated power-assisted twin-plate clutch- 
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gearbox, with separate levers for the main 
and auxiliary gears. It is notable that all the 
gears are of the constant-mesh variety, with 


spur teeth, engagement in each gear, being by 
dogs. On the clutch and gearbox unit are 
mounted many of the auxiliaries normally 
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ARRANGEMENT OF PIFE-CARRYING SEMI- TRAILER 


cum-flywheel and a dual gearbox giving twelve 
forward and three reverse speeds. This gear- 
box is in effect a four-speed-and-reverse main 
gearbox connected to a three-speed auxiliary 


found on the engine of this type of vehicle, 
including starter motors, dynamos and com- 
pressor, leaving only the fuel feed and injec- 
tion pumps and a hydreulic pump for the power- 


TRACTOR AND MACHINERY TRAILER ON TEST AT BAGSHOT 
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assisted steering to be mounted on the engine. 
This transmission unit is illustrated by a photo- 
graph reproduced herewith and by the sec- 






















tional arrangement views in a_ three-page 
Supplement which faces page 522. 

The drive from the gearbox is transmitted 
by a two-piece cardan shaft, with a central 
steady bearing, to the leading axle of the rear 
bogie. A short propeller shaft connects with 
the trailing axle and the “ third” differential 
is an optional fitting. The rear axle and bogie 
layout in general shows many novelties in 
design.. For example, the double-reduction 
rear axle gearing comprises a worm reduction 
and an epicyclic train, the spur wheels of the 
epicyclic train also serving as a differential 
gear. The overall reduction through these 
gears is 14-4 to 1. The maximum overall 
reduction in first gear on the main gearbox 
(6 to 1) and underdrive on the auxiliary gear- 
box (1-728 to 1) is 149 to 1. 

As befits such a heavy-duty vehicle, the 
frame members are of large dimensions, being 
lifin deep with a 3}in flange to the channel 
section. A total thickness of $in is provided 
throughout and there is additional reinforce- 
ment to the extent of Zin at the rear bogie. 
Suspension is by semi-elliptic springs front and 
rear. The front axle is a rectangular section 
beam forged in one piece. Steering is cam-and- 
roller operated and is power-assisted by a 
novel Thornycroft arrangement to which we 
will refer later. Specially developed 20-ply 
14-00in x 24in tyres, twin at the rear, are fitted 
on ten-stud 10-00in x 24in disc wheels with lin 
diameter studs. Brakes operate on all wheels, 
and are worked by air pressure, communicated 
to the trailer by two-line connections. 

The arrangement of the main components is 
shown by photographs of the prototype 
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reproduced herewith. Items not already 
mentioned can be picked out, such as the heavy 


channel-section front bumper with front tow- 
comprehensive lighting equipment, 


hook ; 
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discerned. One view clearly shows the massive 
Another 
view shows the cab and controls, in this vehicle 
This cab is well 


frame cross-‘members and bracing. 


arranged for left-hand drive. 





REAR END 


including headlamps, flat-beam pass-lamps 
mounted below them and a fog lamp; an 
arrangement of guards under the radiators 
to give protection from brushwood and boul- 
ders, and a massively constructed protective 
framework at the rear of the cab. The air 
pressure reservoirs and fuel tanks can also be 


OF TRACTOR 


insulated for protection from extremes of tem- 
perature and is mounted as a separate unit 
with its own floor, on the chassis. 


ENGINE INSTALLATION 


Description of the engine in detail follows in 
a later article, as already mentioned. It is a 
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Rover “ Meteorite” in Standard “ Mark 1()1 ” 
form, except for certain minor items of Thorny. 
croft design, such as exhaust manifolds, the 
substitution of a lighter flywheel and ihe 
removal of the starter motor to the gearox 
assembly. 

It is of interest to note that a consider: ble 
effort has been made by Messrs. Thornyc. oft 
to reduce the cost of manufacture and to sec ure 
the many benefits of interchangeability «nd 
standardisation by using parts in duplicate or 
quadruplicate as far as possible. This small 
item of exhaust manifolds is an example. ‘he 
manifolds for each bank of the vee-eight eng 'ne 
are made in two parts and in assembly he 
front manifold connections are blanked . ff. 
Thus, for fifty vehicles a run of at least ©)0 
identical parts is obtained in manufactiie. 
Twin cooling fans and radiators are simila:|y 








CAB OF TRACTOR WITH LEFT-HAND 
CONTROL 


designed to be interchangeable on right-hand 
and left-hand sides, and permit at least 100 
identical parts to be manufactured as a batch. 

The engine is mounted on a sub-frame on 
the chassis cross-members, the arrangement 
being such that it is supported virtually at two 
points, front and rear, with torque reaction 
taken by two arms, one on each side of the 
engine. Front and rear mountings are identical 
in detail and each comprises brackets on the 
sub-frame and two bolts with rubber pads 
and inserts, the two bolts being close to and 
one on each side of the engine centre-line. 
With this arrangement the line joining the two 
mountings passes through the plane of the 
centre of gravity of the engine, resulting in a 
minimum of vibration transmitted to the 
mountings. The front engine mounting and 
part of the sub-frame can be seen below the 
fan shrouds in the photograph of the cooling 
fans reproduced on the opposite page. 


CooLIne SystEM 


Very careful design is evident in the cooling 
system, which is intended to give completely 
reliable cooling at high ambient air tempera- 
tures. Our illustrations show the twin radia- 
tors and fans. The radiators, although dupli- 
cated, act as one as far as the engine is con- 
cerned. The combined capacity of the cooling 
system is 26 gallons. The fans are driven by a 
triangular arrangement of belts from the front 
end of the crankshaft, incorporating an adjust- 
able jockey pulley for tensioning. Each fan 
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is closely cowled by a cast aluminium shroud 
supported on the engine sub-frame. The fan 
bearings are mounted on the shrouds, and con- 
vequently the whole assembly is in one piece, 

; opposed to the more usual arrangement of 

ihe fan mounted separately from its cowling. 
\s a result very small tip clearances can be 
obtained. Careful attention has been given 
o the design of the fan blades themselves. 
the radiators are flexibly mounted on the main 
chassis frame; consequently relative move- 
nent may take place between the radiators 
ind the fan assemblies. To complete the effi- 
cient air-flow conditions, mating sheet-metal 
shrouds are fitted to the rear of the radiator 
tube blocks, connected to the aluminium fan 
shrouds by a flexible leather duct. We are 
assured that tests have shown extremely effi- 
cient cooling, with even absorption of heat 
over the radiator tube block area. 

Circulation of the water is, of course, by an 
engine-driven pump and the watercooling 
system is completed by a four-gallon conden- 
sation tank mounted below the two radiators ; 
the system is entirely sealed to atmosphere, 
except through the condensation tank, and 
when the engine cools down after a run, any 
condensate or water that has been expelled 
from the radiator by reason of expansion is 
sucked back to the main cooling system through 
pipes connecting the condensation tank to the 
header tanks. 

Engine-oil cooling is by a bank of horizontal 
tubes mounted in front of the right-hand 
radiator tube block. These tubes and their 
header pipes can be discerned in the photo- 
graph of the radiator that we reproduce. 


CLUTCH AND GEARBOX UNIT 


As already indicated, one of the principal 
novelties of design is the separate mounting of 
the flywheel, clutch and gearbox unit. Its 
layout is shown in our Supplement drawings 
and in the accompanying half-tone engraving. 
There were several reasons for adopting this 
unusual arrangement. Obviously access to 
and maintenance of the clutch and other parts 
is very much improved compared with the 
more usual bell-housing on the engine. Venti- 
lation and cooling of the clutch is made easier. 
Furthermore, the engine is relieved of the 
weight of a heavy flywheel and clutch assembly. 

The drive from the engine is taken to the 
clutch unit by a large-diameter short shaft, 
with gear-type muff-couplings at each end, 
bolted to the light engine flywheel flange and to 
the clutch flywheel flange. A twin-belt pulley 
at this point drives the dynamo, mounted 
above the clutch unit. To the rear of this 
pulley is a cast aluminium fan working in 
the forward end of the clutch housing. It 
draws air over the housing and discharges it 
through two ducts, one on each side of the 
housing, in such a way that the issuing air 
flows over the exterior of the gearbox, giving a 
substantial cooling effect to that component 
and also to the air compressor. 

The shaft on which the clutch fan is mounted 
runs on ball and roller bearings. At its rear 
end it is flanged to receive the flywheel, within 
which the clutch is embodied. The clutch has 
twin dry plates, 18in diameter and conven- 
tional release gear, operated through toggles 
and a thrust bearing in the usual way. Power 
assistance for operation of the clutch main 
lever is obtained from an air-pressure cylinder 
mounted externally. A return spring serves 
to maintain clearance between the toggle 
pads and clutch thrust bearing face in the 
normal manner. 

Gear-teeth for the starting motors are cut 
in the rim of the flywheel in the usual way, 
but as shown in the photograph, two water- 
proofed starter motors are used, mounted on the 
underside of the clutch housing. A duplicate 
installation was adopted because of the heavy 
starting loads expected at low temperatures. 
A single motor of the required capacity would 
have been a large unit not easily accommodated 
in the space available. Both starter motors 
are 24V units, with standard axial engagement 
gear for the pinions. They, of course, operate 
simultaneously and there is an arrangement 
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which ensures that both pinions shall be fully 
engaged before the motors can operate. No 
starting-handle is fitted to the engine but to 
permit the engine to be rotated by hand during 
maintenance and overhaul, a separate manually - 
rotated pinion, shown in the Supplement draw- 
ings and in our photograph, is fitted. Its sliding 
shaft protrudes through the clutch housing on 
the left-hand side of the dynamo and is pro- 
vided with a hexagon end for use with a span- 
ner; when not in use the pinion is held out of 
engagement by the coil spring shown. 


GEARBOX 


Our Supplement drawings show the con- 
struction of the gearbox. The front portion, 
bolted to the clutch housing, is a four-speed- 
and-reverse unit with ratios of 6 to 1 in first 
gear, 3-14 to 1 in second gear, 1-68 to 1 in 
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third gear and direct drive in top gear. ‘To 
the rear of the main gearbox is bolted the 
auxiliary gearbox, giving an overdrive of 
0-735 to 1, a direct drive and an underdrive 
of 1-728 to 1. All gears are in constant mesh, 
engagement being by sliding dogs. Ball or 
roller bearings are used to support all shafts 
and for the majority of the gear wheels where 
they rotate on the shafts. The selector forks 
and rods are neatly arranged to give a con- 
venient position for operation of either gear- 
lever. Each part of the gearbox has its own 
breather and oil filler and the whole unit is 
efficiently sealed against the entry of dust. 
There is a power take-off, not shown in our 
drawing, and a drive for a 15 cubic foot per 
minute compressor, shown in the end view. 
A skew gear is provided on the output shaft of 
the auxiliary gearbox for speedometer drive. 


(T'o be continued) 


Air-Conditioning Truck for Aircraft 
at Airports 


— operators and travellers will be 
conscious of the extreme temperatures which 
can prevail in the cabins of standing aircraft, 
up to 160 deg. Fah. or, on the other hand, 
below zero. It is possible on certain of the 
latest aircraft to air-condition the cabin by 
using the aircraft’s own system, but only by 
running the main engines on the ground, a 
costly and inconvenient procedure. It is there- 
fore interesting to learn that Sir George God- 
frey and Partners, Ltd., of Hampton Road, 
Hanworth, Middlesex, has designed an air- 
conditioning truck which can be moved round 
an aerodrome, can be quickly attached by hose 
to any aircraft, whether provided with its own 
air-conditioning plant or not, and which can 


hire a portable plant than to install a costly 
plant of its own. 

Accompanying illustrations show the appear- 
ance of the new truck. Its design is the out- 
come of collaboration between British Overseas 
Airways Corporation and Sir George Godfrey 
and Partners, Ltd., a firm which has had much 
previous experience in designing and build- 
ing pressurisation and air-conditioning equip- 
ment for aircraft. One of the requirements 
for the ground equipment was that it should 
be light in weight and of a size suitable for 
transportation by air, and in fact we learn 
that B.O.A.C. is to fly the present prototype 
equipment in a “ York” aircraft to Bombay 
and Karachi for user trials there. In com- 





AIR-CONDITIONING TRUCK™IN _USE 


give cold, dry air when in a hot climate ; 
warm air under temperate or arctic conditions ; 
humidity control by injecting or extracting 
water from the air stream; fumigation or 
deodorisation of the cabin by injecting suit- 
able liquids into the air stream, and air under 
pressures up to 12 lb per square inch for check- 
ing the valves and sealing of pressurised air- 
craft. Apart from the immediate application 
for which the equipment has been designed, 
there are obviously wider applications for a 
portable air-conditioning unit. For example, 
crowded halls, which have an intermittent 
requirement for an air-conditioning plant, 
would perhaps find it more advantageous to 


plete working order the truck weighs 2 tons 
6 cwt. 

The plant as at present designed was demon- 
strated last week at London Airport, connected 
to a “Canadair IV” B.O.A.C. airliner. It 
is quoted as having a cooling capacity of 10/15 
tons refrigeration, a heating capacity of 
200,000 B.Th.U. per hour and a pressure- 
testing capacity of up to 12 lb per square 
inch at a delivery rate of 1500 cubic feet of 
free air per minute. 


PRINCIPLE OF OPERATION 


A flow diagram herewith shows the principle 
of operation. An air cycle of operation is used 
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for all its functions, as opposed to standard 
refrigeration equipment employing Freon or 
other gases as a working medium, which does 
not lend itself to any functions other than 
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ment blower. This blower is of the well-known 
Roots type, with a pair of three-lobed rotors 
geared together. ‘The rotors do not touch 
one another, so that no lubrication is required 
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DIAGRAM OF AIR-CONDITIONING PLANT 


have been in evidence on hot aerodromes, it 
is understood that they have had no applica- 
tion other than cooling, because of the limi- 
tation imposed by the cycle of operation. 
Because air is used in the present B.O.A.C. 
equipment it is a versatile plant, serving the 
many functions mentioned above. 

Briefly, the present equipment comprises 
two-stages of air compression, with cooling 
of the compressed air after each stage, and 
final cooling by expansion of the air through 
a turbine, where work is done and the air is 
passed out at low temperature, for supply to 
the aircraft cabin to give a cooling effect. If 





TRUCK WITH SIDE PANEL REMOVED 


it is required to supply warm air the heat 
exchangers which coo] the air and the second 
stage of compression are put out of operation, 
the turbine is by-passed and the normal heat 
of primary compression is utilised. When 
humidification or the addition of liquids are 
required, water or suitable liquid preparations 
are introduced into the system before primary 
compression takes place. For dehumidification 
a water separator removes moisture from the 
air at the outlet end of the circuit. 


CooLtine CYCLE 


Referring to the diagram and taking first 
the cooling cycle into consideration, air is 
taken in at ambient temperature through 
an air filter and silencer to the first stage of 
compression by a Marshall positive displace- 





air is not contaminated by an oil mist. The 
blower is directly driven by a Rolls-Royce 
B.80 eight-cylinder in-line liquid-cooled petrol 
engine, developing 150 b.h.p. at 3000 r.p.m. 
This engine forms a self-contained unit with 
its own radiator, Borg and Beck clutch, dynamo, 
starter motor and instrument panel. 

From the blower air now heated by com- 
pression passes through another silencer, past 
an adjustable pressure relief valve, and past a 
valve termed a “choke.” For cooling duty, 
the choke is left fully open ; its purpose when 
closed is to impose full load on the blower 
and engine when the plant is producing hot 


air. The air then passes to a heat exchanger 
unit, first of all to the primary cooler. This 
heat exchanger unit is an air-to-air arrange- 
ment, the primary and secondary elements 
being mounted, as shown in the diagram, within 
a duct, through which atmospheric air is drawn 
by a fan driven from the engine by belt. This 
fan is an axial-flow unit revolving at 2900 
r.p.m., but capable of being put out of action 
by a simple clutch on the fan shaft. 

In passing through the primary element of 
the heat exchanger the air gives up much of 
its heat of compression. Leaving the heat 
exchanger, the air piping forks. One fork 
can be closed by what is termed the “‘ control” 
valve, which is in fact shut off when cooling 
duty is required ; the other leads to the inlet 
of a centrifugal compressor, giving a second 
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stage of compression. The air then returns 
to the heat exchanger unit, passing throug! 
the secondary element, where further heat i 
abstracted from it. Thence it passes to . 
turbine, which serves to drive the centrifuga' 
compressor. It expands to virtually atmo- 
spheric pressure in doing work in the turbin: 
and thus loses heat by an amount equivalen: 
to the mechanical work done. The cool air, 
which may now be at a temperature below 
freezing point, is delivered through a wate: 
separator, designed to remove excess humidity 
to an outlet coupling on the plant, to which an 
8in diameter heat-insulated flexible hose is 
attached. This hose leads to the interior of 
the aircraft, as shown in one of our illustrations. 

A typical example of cooling duty quoted 
by the company as being within the capacity 
of the plant is: ambient temperature 120 deg. 
Fah., 1500 cubic feet per minute of free air 
delivered at temperatures down to 37 deg. 
Fah., and cabin temperature maintained at 
104 deg. Fah. Under these conditions of opera- 
tion the refrigerating effect is 10 tons. 


HEATING CYCLE 


Referring once again to the diagram, for 
heating duty the heat exchanger cooling fan 
is disengaged, the control valve is fully opened 
and the choke closed as much as is required 
to raise the pressure in the delivery duct, and 
therefore the heat of primary compression 
to the rate of heat production required. When 
the pressure in the delivery duct is a maximum, 
full heating is obtained. In these conditions 
the power output of the engine is practically 
entirely converted to heat. It will be noted 
that the centrifugal compressor and turbine 
units and the cooling circuit are not in opera- 
tion when the control valve is open. 


PRESSURE TESTING 


If the plant is used for pressure testing, the 
main large diameter air outlet is blanked off 
by a cap and a similar cap is removed from the 
pressure air outlet, to permit a 4in diameter 
high pressure hose to be used between the 
truck and the aircraft. As shown on the 





INSTRUMENT PANELS AND HEAT EXCHANGER AIR INTAKE 


diagram, a manometer in the outlet pipe gives 
the pressure and standard B.S.I. nozzles per- 
mit the flow to be measured, representing the 
leakage from the aircraft cabin. When the 
air within the aircraft is at full pressure, the 
main compressor can be stopped and the 
non-return valve shown works to hold the 
pressure. When the cabin pressure is required 
to be released the spill valve shown, which 
also opens the non-return valve, is opened. 


CONSTRUCTION OF TRUCK 


The photographs reproduced herewith give 
some idea of the lay-out, although much of the 
equipment is lost to view. The body of the 
truck, most of the ducting and the silencers 
are made in a light alloy. The body panels 
are of double-skin construction, the skins being 
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spaced 1}in apart and filled with sound-absorb- 
ing and insulating material. Overall, the truck 
weasures 1Oft 6in long, 5ft 7in wide and 5ft 
10ip high. It is mounted on rubber-tyred 
.vheels and is fitted with a combined towbar, 
steering and brake control, which hinges up- 
yards when not in use, as shown in one of the 
ilustrations. The engine radiator and fuel 
iank fillers can also be discerned. At the 
other end of the truck there is an inlet grille 
jor the air for the heat exchanger fan and two 
instrument panels, the one shown on the left- 
hand side in another illustration containing 
manometers and instruments pertaining to 
the main air flow and the one on the right con- 
taining revolution counter, throttle, starter- 
button, ammeter, and other gauges pertaining 
to the engine. This illustration also clearly 
shows the large-diameter ventilation-air and 
the smaller pressure-air outlet, each blanked 
off. 
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Our third illustration, a side view with the 
main inspection e] removed, shows the 
main air intake, at the right-hand lower corner ; 
the large primary air silencer alongside it ; 
above the silencer is the engine fuel tank and 
the engine itself is mounted behind this tank, 
with its radiator at the right-hand end, engine- 
cooling air being drawn in through the radiator 
and expelled through a grille in the roof over 
the engine. The air for the heat exchanger is 
drawn in through the louvre at the left-hand 
end of the truck, passes through the heat ex- 
changer (recognisable by the fire-extinguisher 
mounted thereon) and out in an upwards direc- 
tion, flowing over a spiral tube engine oil 
cooler mounted on an inclined bulkhead 
dividing the engine compartment from the 
heat exchanger compartment, discernible over 
the left-hand end of the fuel tank. This air 
finally discharges through a second louvre in 
the roof. 


Glasgow Water Supply 


N Thursday last, April 20th, the new east 

main works of the Water Department of 
Glasgow Corporation were officially inaugu- 
rated by the Convener of the Water Committee. 
The new works will substantially improve the 
distribution of the city’s water supplies, and 
are the first stage in an extensive post-war 
programme of construction. 

The main source of supply of Glasgow’s 
water is Loch Katrine, which is some 30 
miles north of the city. Water is conveyed 
from the loch to Mugdock and Craigmaddie 
service reservoirs at Milngavie, through two 
aqueducts, each about 25 miles long. The 
water is soft and requires no extensive puri- 
fication. It is chlorinated and passed, through 
a straining well, one of which is provided at each 
reservoir, to eight 36in diameter cast iron 
mains serving the city. The new works, which 
have just been completed, will bring into opera- 
tion the ninth main of the distribution system. 

The route of the new main is shown in the 
accompanying diagram, from which it may be 
seen that it serves the eastern and southern 
parts of the city. It is about 14 miles long and 
consists of concrete-lined cast iron pipes, 
mainly 36in in diameter. A, pumping station 





MILNGAVIE 


ROUTE OF EAST MAIN 


has been constructed at Buchley to serve a 
covered reservoir of 6 million gallons’ capacity 
at Ruchazie. The main also serves existing 
high level reservoirs at Springburn and at 
Lethamhill, and three new water towers. 
Provision has been made for a future high 
level reservoir for the Barmulloch area. Exten- 
sive excavation in rock was necessary to remodel 


the outlet works for the new main at Miln- 
gavie. 

The east main crosses the Rivers Kelvin and 
Clyde and the main Glasgow-Edinburgh rail- 
way line at Bishopbriggs, and both the Forth 
and Clyde and the Monkland Canals. Special 
works were involved at each of these crossings, 
including a large pipe subway under the Forth 
and Clyde Canal. A subway was also con- 
structed under the main line railway, and 
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are reproduced in the next section of this 
article. 


‘ast Matin WorxKS 


Generally speaking, Glasgow’s new housing 
estates and new industrial factories have to be 
sited on the outskirts of the water area and 
usually at high elevation. In the case of Glas- 
gow, these sites have not only been at great 
distances from the service reservoirs at Miln- 
gavie, but in many cases are either higher in 
elevation than the service reservoirs or at too 
great a distance from them to be served satis- 
factorily by gravitation. For this reason the 
new erst min, which has formed the major 
part of the new works programme so far, is 
in part to be a pumping main, comprising the 
first trunk pumping main in the department. 

It may be of interest to note that the end 
of the war period in the year 1945 found all 
the trunk mains to the city working to capa- 
city and no additional supplies could be expected 
for a further period of 4-5 years. For this 
reason it became imperative that while push- 
ing on with all speed with these new works, 
it was essential at the same time to get the 
maximum efficiency out of the existing dis- 
tribution system until such time as the new 
works could be brought into service. 

No doubt this has been a universally common 
experience to other undertakings, but in the 
case of Glasgow, having regard to its actual 
need and commitments, and for the reasons 
previously stated, the situation gave rise to 
anxiety. For these reasons, while pressing on 
with the new works, sufficient labour and 
materials had consequently to be diverted to 
improving the existing distribution system 
during the past five years in the way of recon- 
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EAST MAIN—MILNGAVIE OUTLET WORKS 


span respectively were constructed across the 
River Kelvin and the Monkland Canal. The 
River Clyde was crossed on a light steel bridge, 
carried on extensions of the piers of an existing 
masonry bridge. 

In various places along the route reinforced 
concrete piles 20ft to 30ft long were driven to 
support beams carrying the pipeline over 
soft, boggy ground. Some details of the new 
works were given by Mr. S. Canvin, M.I.C.E., 
general manager of the Glasgow Water Depart- 
ment, in a paper recently presented to the 
Scottish Section of the Institution of Water 
Engineers. Some abstracts from this paper 


scores of miles of existing service mains and 
the communication pipes. At the same time, 
a large amount of labour and materials have 
also had to be allotted to laying the necessary 
new service mains to the new housing estates, 
to the extent of about 15 miles per annum. 

The purpose of the new works is to afford 
new supplies to the eastern and south eastern 
parts of the city area, and to new housing 
estates in the southern part of the area, and 
also to improve existing supplies where the 
working margin is considered insufficient. 

The former is accomplished in two ways. 
First, by the new east main, together with 
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@ new pumping station at Buchley, and new 
service reservoir, capacity 6 million gallons, 
at Ruchazie, within the. city boundary. The 
reservoir provides storage adjacent to the 
area where additional water is required; 
secondly, by the taking of surplus water from 
the existing trunk mains during the night and 
pumping it to newly-constructed water towers 
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Reservoir has been constructed through the 
concrete cut-off wall beneath the overflow weir 
of the reservoir, in order to avoid penetration 
of the puddle core wall of the main embank- 
ment. 

Pumping Station, Buchley— Owing to the 
level at which water is required, the entire 
output of the east main has to be pumped. 





CONSTRUCTION OF RUCHAZIE SERVICE RESERVOIR 


for use during the following day. Instances of 
this have been at the very extensive new hous- 
ing sites at Pollok and Priesthill, where three 
new reinforced concrete water towers of capa- 
cities up to half a million gallons each have 
been erected. These sites on the south of the 
river are, of course, at considerable distances 
from the service reservoirs at Milngavie, and 
in consequence difficult from the distribution 
point of view. The effect of this has been to 
utilise the existing trunk mains to their econo- 
mic limit twenty-four hours per day, rather 
than limit their service as is so often the case 
to a working day of some twelve hours. 

The second aim is accomplished by the link- 
ing up of the new ring main beyond the ser- 
vice reservoir to the existing trunk mains by 
various cross connections at strategic points, 
and also by pumping to the existing service 
reservoirs at Cockmuir and Lethamhill. One 
of the important effects of the above arrange- 
ment is that the hydraulic gradients on some 
of the existing city mains will be considerably 
improved at all times, thus providing a better 
all-round supply over a wide area not directly 
served by the new works. 

Outlet Works, Milngavie.—These works com- 
prise the sinking of shafts and driving of tun- 
nels in the solid rock forming part of the 
embankment of the existing service reservoirs. 
The lay-out of the existing works and the intake 
for the new main are shown in the diagram on 
page 503. In the design of the existing works 
no provision was made for extension, and the 
works recently underteken required that the 
straining well should be broken into to form an 
outlet for the new main. The extraordinarily 
hard nature of the rock and the fact that the 
close proximity of. existing works and vital 
reservoirs precluded the use of explosives, 
gave rise to slow and laborious progress as 
measured by ordinary tunnelling standards. 
In designing the tunnels provision was made 
for a future connection between the straining 
wells of the reservoirs in order to improve the 
flexibility of operation and also for duplication 
of the east main if required. Tunnels are of 
semi-circular arched sections, mostly 10ft in 
diameter, when lined with brickwork or con- 
crete, and carry 48in to 42in diameter cast 
iron concrete-lined pipes. An emergency or 
auxiliary intake directly into the Craigmaddie 





The pumping station at Buchley was designed 
to harmonise with rural surroundings. Its 
machinery consists of four electrically driven 
horizontal split-casing pumps with a total 
capacity of 20 m.g.d. The pumps are single- 
stage, direct-coupled to squirrel-cage motors 
operating on a supply of 415V, 3-phase, 50- 
cycles. The main incoming control gear is 
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section was adopted for the lower works passii.g 
through solid rock, relieving pipes being pr>. 
vided to deal with extraneous water pressu:e 
which might arise. The upper works, consic«. 
ing of the end-shafts with their access hatch s 
and manholes, were constructed in reinforced 
concrete in order to resist the earth pressures. 
To construct the subway, the canal wis 





POLLOK ‘**C’’ WATER TOWER 


centrally divided by coffer-damming and work 
carried out to each half in turn by ordinary 
excavation methods. The central bulkhead of 
steel sheet piling was formed of a double row 
of piles common to each cofferdam in turn. 





PRIESTHILL WATER TOWER 


oil-immersed and the starting panels are of the 
Korndorffer-connected type. The output from 
the four pumps is measured by means of a 
multi-point pitometer and the total output 
is measured by a 36in Venturi meter. 

Pipe Subway—Forth and Clyde Canal, Mavis 
Valley. Passing underneath the Forth and 
Clyde Canal at a point where the canal is 67ft 
in width, this subway, with an overall length 
of 171ft, including shafts, was constructed, 
partly of reinforced concrete and partly of 
mass concrete. A mass concrete semi-circular 


As most of the concrete work was below the 
surface of the rock and therefore below the 
points of the piles, this allowed sufficient over- 
lap of the excavation works to enable the 
central junction of the concrete to be made. 
Pipe  Subway—Glasgow/Edinburgh Line, 
Bishopbriggs—The work required to be con- 
structed in such a manner that traffic should 
not at any time be interrupted; therefore 
much of the work had to be done during week- 
ends. The railway tracks were supported by 
steel trough sections placed under the lines. 
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The subway was constructed of mass concrete 
wills with precast roof slabs of concrete covered 
rolled steel joists. The length of the subway 
ws 83ft 6in, its width being 14ft and its height 
7it 6in. 

Service Reservoir, Ruchazie.—This reinforced 
concrete reservoir has a depth of 24ft of water 
and @ capacity of 6 million gallons. It is 
-onstructed in two compartments. A batching 
plant was set up on the site and all concrete 
was pumped into the required position. Steel 
shuttering was used throughout and each sec- 
tion of the walls was poured to the full height 
in one lift. The reservoir is founded on rock 
and the completed structure was surrounded 
by earthen embankments and covered over. 
The photograph reproduced on page 504 shows 
the reservoir in course of construction. 

Pipe Bridge—River Clyde, Eastfield.—This 
pipe bridge consists of a Pratt-girder steel 
bridge in five spans of 68ft. The spans were 
fabricated at the contractor’s yard at Annies- 
land, loaded complete on wagons, and trans- 
ported by special train to the site. A mobile 
crane lifted each span as a@ complete unit and 
deposited it in the final position on previously 
prepared concrete piers built as extensions to 
the existing piers of the railway bridge. All 
five spans were placed in position within six 
hours of the arrival of the train at the site. 
The bridge carries a single line of 24in diameter 
titumen-lined and sheathed steel pipes across 
the River Clyde, the pipes being exposed. 

Water Towers.—Further new works include 
the Pollok and Priesthill water towers, each 
of which is supplied by a small all-electric 
pumping station drawing supplies from exist- 
ing gravitation mains. As previously men- 
tioned, the chief purpose of these water towers 
is to make use of “surplus water” by night 
in the existing distribution system by storing 
it for use during the following day. 

The water towers are three in number, of 
capacities 510,000, 450,000 and 50,000 gallons, 
respectively, constructed of reinforced concrete 
and designed to give a better finished appear- 
ance than the average water tower achieves. 
The Pollok “CC” water tower, the smallest 
of the three, aod the Priesthill tower, the largest, 
are shown in the accompanying illustretions. 
‘Lhe number of houses built or under construc- 
tion in the areas served by these weter towers 
is over 5000. 

Costs.—Messrs. F. A. Macdonald and Part- 
ners, of Glasgow, were engaged as consultants 
for the design and construction of Ruchazie 
reservoir, water towers and the River Kelvin 
pipe bridge, including some piling and pipe 
supports. All other works were designed 
and the construction supervised by the steff 
of the Corporation. The whole of the works 
have been carried out by contract but in works 
of this magnitude, involving an expenditure 
of over £800,000, the number of contractors 
employed is too great to allow individual men- 
tion of them to be made. ‘ 

Exclusive of the cost of special works other 
than valve chambers, the cost of providing 
and laying 36in diameter concrete-lined cast 
iron pipes across open country, including 
the formation of cuttings, embankments and 
normal culverts, advanced from an average of 
£18 16s. per lineal yard in 1945 to an average 
of £21 12s. per lineal yard in 1948. To these 
rates it was found that approximately £2 per 
yard should be added where the pipetrack 
lies in normal suburban roadways, or £4 per 
yard where the track passes through heavily 
built-up areas with numerous services in the 
city and its environs. 

An approximate "analysis of the costs 
of the work shows that some 55 to 60 per 
cent of the cost was incurred in purchasing 
pipes and valves, &c., 30 to 40 per cent of the 
cost in the pipelaying contractor’s excavation, 
concrete, pipelaying, backfilling and surface 
restoration, while the cost of constructing valve 
chambers and supervision each accounted for 
from 2 to 3 per cent of the total. The above 
costs do not include major special works, 
such as the pipe bridges, pipe subways, outlet 
works and storage reservoir, which were part 
of the east main project and which absorbed 
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rather more than 20 per cent of the total 
expenditure of £800,000. 


Future Works 


In addition to the east main project, several 
major works are planned to improve Glasgow’s 
water supply in the future. Work has already 
commenced on the west main, the tenth dis- 
tribution main from the reservoirs at Miln- 
gavie. When the immediate problem of dis- 
tribution has been solved by these new works 
it is intended to increase the capacity of the 
aqueducts from Loch Katrine from their pre- 
sent maximum of 92 m.g.d. to 110 m.g.d. This 
work is scheduled to commence in 1952 and the 
48in diameter pipes have already been ordered. 


——$—_—ee 


Meteorological Research on 
London’s Underground 


SPECIAL forecasts giving warning of develop- 
ment of fog or risk of formation of ice on con- 
ductor rails are regularly received by London 
Transport direct from the Meteorological Office 
during the winter months. These forecasts 
are of considerable help to the traffic controllers, 
and should there be indication that icing of 
conductor rails is likely to occur, immediate 
arrangements are made to switch in the de-icing 





METEOROLOGICAL STATION NEAR BARONS 
COURT 


equipment installed throughout the open 
sections of the track. Delays to traffic due 
to the insulating effect of ice on the conductor 
rails can thereby be minimised or altogether 
avoided. With the object of obtaining basic 
information which will assist in providing even 
more accurate forecasts of icing risk, the 
meteorological ‘station, shown in the illus- 
tration on this page, has been set up on the 
track in the vicinity of Barons Court on the 
District and Piccadilly Lines. 

This station is equipped with hygrographs 
on loan from the Meteorological Office. 
The instruments,. which were developed by 
Negretti and Zambra, provide means for simul- 
taneously recording the temperature variations 
registered by two mercury-in-steel thermo- 
meters. 

One of the hygrographs is employed 
for determining dry and wet bulb tempera- 
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tures above ground level. The records of the 
dry bulb thermometer give a conventional 
air temperature and in conjunction with 
the wet bulb readings are employed for calculat- 
ing humidity. The second hygrograph is 
being used to obtain records of the temperature 
of the conductor rail and of the air in the 
vicinity of the rail. To avoid having the 
apparatus electrically alive, a 30ft length of 
“dummy ” conductor rail has been mounted at 
the correct height close to the running rail. 
The dummy rail has been drilled diagonally 
at its mid-point, and the bulb of one of the 
thermometers is inserted into the hole so that 
it is in thermal contact with the head of the 
rail. The second thermometer is mounted close 
to and at the same height as the head of the 
conductor rail. 


——~<>———_ 


Waterways in the Fourth 
Soviet Five-Year Plan 


THe five-year plan, now in operation 
in U.S.S.R. contains provision for the con- 
struction by the end of 1950 of some 4700 miles 
of waterways. Amongst important hydraulic 
works of the plan 1945-50 the following are 
worth mentioning: improvement of the canal- 
isation of the Moskwa River; erection of 
several dams on the River Oka in the 
Kaluga area; construction of a dam on the 
River Kama in the Molotov area; con- 
struction of a dam at Gorki on the Upper 
Volga; improvements of the Volga-Baltic Sea 
waterway; reconstruction and completion of 
the Manytch waterway linking the Azov Sea 
and Caspian Sea through the Don River. 
The Moskwa River scheme mainly concerns 
the locks, whose size will be considerably 
increased. The number of reaches between 
Moscow and the Moskwa mouth will be reduced 
from five to four, by raising (by 10ft) the level 
of the Babiegorod Dam in the vicinity of 
Moscow. A dam is being built in the Kaluga- 
Sierpuchow area; it will retain some 5200 
million cubic yards of water. The dam on the 
Kama River will create a reservoir with a capa- 
city of 11,500 million cubic yards. A hydro- 
electric plant is being built at Gorki on the 
Upper Volga. Its main object is to balance 
the output of the Rybinsk reservoir. The 
Volga-Baltic Sea waterway linking Leningrad 
with Rybinsk is 660 miles long, and has forty- 
one locks. When current work has been 
completed the length will be reduced to 620 
miles, and there will be only twenty-two locks, 
forming eight reaches. The waterway will be 
navigable by 4500 ton boats, and both traffic time 
and cost will be reduced. The Manytch water- 
way will be 390 miles long. Works started 
before the World War II sustained heavy 
damage during the hostilities. It is hoped that 
all damage will be repaired and the whole 
scheme completed by the end of 1950. 
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DEVELOPMENT IN OxycGEN UTILIsaTIon.—An 
international Working Group, under the chairman- 
ship of Professor Jacques Errera (Belgium), and 
composed of technologists in the chemical and 
metallurgical fields and from the oxygen-producing 
industry, has just completed a two-day session in 
Paris under the auspices of the Organisation for 
European Economic Co-operation. This session 
was organised for the purpose of bringing rapidly 
to fruition, through the pooling of information and 
of financial and material resources, developments 
which, owing to their magnitude, could otherwise 
only very slowly be undertaken in Europe, or might 
even never be undertaken at all. These develop- 
ments include iron and steel production, the extrac- 
tion of solid fuel from the ground by gasification 
instead of by mining, and the production of many 
important chemical products such as synthetic 
petrol, alcohol and intermediates for plastics, syn- 
thetic rubber, dyestuffs and pharmaceuticals. One 
of the proposals of the group is the erection, on an 
international basis, of a large pilot-plant of new 
design for the production of pig iron. This plant, 
it is stated, would be coupled to equipment, produc- 
ing over 50 tons per day of “ tonnage oxygen.” A 
variety of other subjects for co-operative work was 
also discussed, and will be reviewed in ater 
detail during the next three months. A further 
meeting of the Working Group is then to be held, 
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A BAD BUDGET 

THE details of the Chancellor’s Budget 
proposals announced by him in Parliament 
on Tuesday of last week were printed in a 
Seven-Day Journal note in our last issue. 
The more important changes amount to a 
reduction of income tax on the first £250 of 
taxable income, the application of pur- 
chase tax of 334 per cent to road lorries and 
the raising of the customs duty on road fuels 
by 9d. per gallon. In drawing up the Budget 
that contained these provisions, Sir Stafford 
undoubtedly had in mind the growing 
pressure amongst trade union members for 
increased wage rates and more particularly 
that of the engineering unions for an increase 
of 20s. per week. To help the T.U.C. to con- 
vince its constituent unions that continued 
restraint in wage claims is desirable, the 
Chancellor no doubt felt that some relief 
of taxation should be provided for the 
workers. But his estimates of income and 
expenditure for the year gave no hope that 
such relief could be granted without raising 
a similar sum by further taxation. For 
“the growing value of our social service 
expenditure, the size of the investment pro- 
gramme and the need for keeping down 
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inflation makes it absolutely impossible . . . 
to envisage any appreciable overall deficit 
in the Budget.”” What, in fact, has been 
preferred—to use again the Chancellor’s 
own words—“ is the increase of an indirect 
tax which is very broadly spread in order to 
give proportionately more relief in direct 
taxation to the lower income groups.”” The 
yield of the purchase tax on lorries and the 
duty on road fuel is estimated in a full year 
to reach £86 million. The corresponding 
cost of the income tax concession is £82 
million. 

It isastonishing to us that a Chancellor who 
has been at pains for several years past to 
preach thatindustry in this country must keep 
down its costs and prices should introduce 
such measures into his Budget. It is true that 
the income tax relief is very welcome and 
that it is well adjusted to encourage more 
overtime working by reducing the rate of 
tax on overtime earnings. But that desirable 
object is achieved by very dubious means ! 
Before the war there were some 500,000 
lorries on the roads of this country and their 
number was expanding at an annual rate 
of some 20,000. The present number of 
800,000 does not, therefore, seem particularly 
excessive. Moreover, it may justly be 
assumed that no one will buy a lorry unless 
he believes it will prove profitable in use. 
Sir Stafford could not therefore justify the 
purchase tax he has applied to these vehicles 
by contending there were too many on the 
roads. What he did contend was that out 
of the limited funds available for capital 
expenditure the country could not afford 
to spend so much on the building up of its 
stock of vehicles and the replacement of 
those over age, that, indeed, there is ‘‘ over- 
investment in this particular item,” and that, 
in short, the rate of production of lorries for 
the home market should be checked. That 
is a point that may, perhaps, be granted 
Sir Stafford. But it does seem an ill-chosen 
method of correction to apply a purchase tax 
to a type of vehicle which is just as essential 
to the productivity of industry as machine 
tools or electricity. The raising of the duty 
on road fuels seems to us at least equally 
bad. It is true that some measure of taxa- 
tion ought to be applied to road transport in 
order to balance the cost of new and improved 
roads, road maintenance and other services 
supplied to road transport by the com- 
munity. It is true, also, that it is not easy 
to estimate how great a sum it is equitable 
to raise by these means. Sir Stafford, how- 
ever, did not attempt to justify the imposi- 
tion of increased duty on those grounds. 
He justified the tax because the commodity 
costs dollars; because demand exceeds 
supply; because the rate of tax has not 
been increased since before the war, and 
because rationing is proving ineffective. 
But save only for the first these same argu- 
ments could just as well serve to justify 
the imposition of a tax on electricity or 
gas, or even, in some districts and in 
dry weather, water! Mr. Gaitskell ad- 
mitted directly in the debate that the 
tax was imposed to raise revenue. But 
surely it should be axiomatic in a country 
as dependent upon export trade as Britain 
that transport, a basic industry, should not 
be taxed for that purpose. For the costs of 
basic industry bear upon all other industries 
and taxes upon them must therefore increase 
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prices all round. The extra cost of the 
duty to the industry will be £73 million 
in a full year and since, in one way or 
another, that cost will certainly be passed on 
to the consumer, costs of manufacture in 


general throughout this country must 
similarly be raised. The tax seems so 
unreasonable upon any other ground thit 
it is not possible to quell suspicion that it 
has been imposed to divert freight to the 
railways, even though their freight charges 
are raised. 

Were it possible to claim that the collateral 
reduction of direct taxation provided by 
the Budget would reduce demands for 
increases in wage rates, the increased road 
taxation might be accepted with more 
equanimity. But, unfortunately, that con 
sequence seems improbable. For the relief 
of income tax is not only small in itself, 
but it also provides no benefit for the lowest 
paid workers whose standard of living the 
unions are particularly anxious to improve. 
We doubt, for instance, whether the 
T.U.C. General Council will find its arm 
much strengthened in advocating its declared 
policy of wage restraint. That point was 
recognised by Sir Stafford. For, in certain 
passages obviously relevant to the policy 
of wage restraint, he went out of his way to 
emphasise that in fact no “‘ wage freeze ”’ 
exists. Between 1947 and 1949, he noted, 
the total of real earnings (wages and salaries) 
paid out in Britain increased by over £1000 
million. He also emphasised that increased 
wage rates could not be paid out of profits. 
“Some 55 per cent of all company profits 
are required for taxation; probably not 
less than half of what is left is used for new 
capital expenditure . . . so that some three- 
quarters of the gross profits is already being 
utilised for essential economic purposes .. . 
only a quarter goes to personal consumption, 
and even some of that may be subject to 
surtax, so there is not here any great fund 
from which increases in wages can be paid.”’ 
What Sir Stafford has done—and done by 
undesirably increasing costs to industry—is 
to offer with one hand so small a measure 
of relief from direct taxation that his other 
hand will absorb it ali in indirect taxation 
and draw it away roughly in proportion to 
each man’s gain. If it is really true that no 
economy in Government expenditure can be 
made would it not have been far better to 
have left well alone ? 


OPPOSITION. _ TO WELSH POWER 
SCHEMES 


THE history of events preceding the erec- 
tion of any great civil engineering structure 
is nearly always the same. The project, 
when first announced, is greeted by a storm 
of opposition, the bases of which, much more 
often than not, are shown when the scheme 
is carried to completion to have been 
unfounded. For no projects has this history 
more often been repeated recently than for 
hydro-electric or water supply schemes that 
include the provision of dams and reservoirs. 
Nowadays the bitterest | opposition 
does not come from those who conceive 
their interests as riparian owners 
or in other ways to be affected. Indi- 
vidual compensation or some modifica- 
tion of the project will often still their com- 
plaints. The main part of the opposition is 
provided by those with no other axe to grind 
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than fears that the engineers concerned will 
spoil the beauty of surrounding scenery 
and desecrate the landscape. That dis- 
interested concern does honour to the hearts, 
if not the heads, of its supporters. Nor can 
anyone with any love for Britain’s country- 
side withhold from them some sympathy. 
It is indeed their due. 

This familiar story of bitter opposition 
to a hydro-electric scheme is being repeated 
at this moment. The opposition has been 
roused by the proposals of the British 
Electricity Authority to generate water 
power in North Wales, and more particularly 
by that part of those proposals that relates to 
power schemes in the National Park area of 
Snowdonia. Last Friday the grounds of 
that opposition were made public by the 
issue of a pamphlet entitled “The Case 
against the Schemes,” prepared by the 
North Wales (Hydro-Electricity) Protection 
Committee. The case built up against the 
schemes is quite familiar. Objection is taken 
to the provision of leats around mountain- 
sides to collect water, to dams, to pipe-lines, 
to power stations, and to reservoirs on the 
grounds of the destruction and desecration 
of natural beauties. The leats, it is claimed, 
will desiccate mountainsides, the dams will 
drown valleys, the diversion of water will 
ruin the spectacle of waterfalls, the power 
stations will be out of place amongst moun- 
tains, and the pipe-lines will scar the beauty 
of valleys. Changing water levels in reser- 
voirs will create ugly margins ‘“ of exposed 
sludge, sliding rubble, stones and debris ”’ ; 
streams and rivers will be denuded of water ; 
there must be building to house staff ‘ on 
sites where, except for agriculture, country 
planning would prohibit building at all” ; 
pylons and poles must cross mountains ‘and 
trail along valleys to link power stations by 
power lines; roads will have to be driven 
up lonely mountainsides to give access to 
works, and for years the country will be 
desecrated while the works are under con- 
struction. ‘To the hydro-electric engineer 
the water which runs in mountain stream 
beds is not beauty, but 2 units of electricity 
pouring to waste.’ In short, the engineer is 
not like other men. He has no soul, no feeling 
for the beauty of a mountain landscape ! 
This case, so familiarly similar to that 
argued against the construction of the Thirl- 
mere works in the Lake District, against the 
Galloway power scheme in Scotland, and 
many another scheme elsewhere is not 
wholly unaccompanied by “ dog-in-the- 
manger”? arguments similar to those used 
against power schemes in the glens of 
North Scotland which were at the time 
summed up by such slogans as “glen 
power for glen people.” 

It is needless to answer this case in detail. 
For numerous power and water schemes else- 
where in these islands answer it more directly 
by an appeal to realities. Almost everywhere 
that a reservoir has been created in otherwise 
attractive countryside it has added to rather 
than detracted from the amenities. The 
Clatteringshaws dam of the Galloway scheme 
even created a lake of some beauty in a once 
barren and uninteresting valley. Who does 
not admire the scenery around Lake 
Vrynwy ? The Elan valley, near Rhayader, 
once lonely, remote and _ scarce-visited, 
has been made accessible as one of the 
acknowledged “beauty spots” of Wales, 
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because of the dams and reservoirs therein 
constructed. Every weekend in summer 
the Ladybower reservoir of the Derwent 
Water Board attracts hundreds of tourists 
from Sheffield and elsewhere. Other 
examples are numberless. Nor can objection 
be truthfully taken to dams. Granite and 
concrete, so often objectionable as structural 
materials in quieter surroundings, come into 
their own amidst the grander, rougher 
scenery of mountains. The elemental forces 
of nature are seen to be opposed by the 
brute strength of a gravity structure or 
successfully resisted by the compression of 
an arch, with results almost invariably 
exciting to the esthetic senses. It is dis- 
paragement to architects to suppose that 
power stations and houses for those that 
work therein cannot be designed to har- 
monise with surrounding scenery, in much 
the same way that the old water-mill, of 
which the power-house is a lineal descendant, 
harmonises with the quieter surroundings 
of a meandering river. The diversion of 
water may, indeed, threaten to denude 
streams and rivers, but the provision of 
adequate compensation water, on the one 
hand, and the storage of the reservoir upon 
the other, bring advantages in that levels 
can never again fall so low as they could 
under prolonged drought, nor are spates 
likely to be so heavy or so long-lasting under 
prolonged rain. As for pylons and poles, 
engineers wish they could be rid of them. 
But their effect upon amenities is usually 
exaggerated and, in any event, if electricity 
is to be available amongst the mountains, 
they must be erected whether power is 
generated locally or imported from elsewhere. 
The fact is that those who believe they base 
their arguments upon the preservation of 
amenities are often in reality merely opposing 
change. For has not the hand of man already 
been laid heavily on Wales ? Have not roads 
been provided to give access? Have not 
houses been built ? Has not the soil been 
tilled and pastures been enclosed far up the 
mountainsides ? Must we, in developing 
our usage of mountains, stop at this existing 
point and never find further uses for them ? 
Given that wise appreciation of the qualities 
of a country that engineers have repeatedly 
revealed in the construction of power schemes 
elsewhere, we see no reason to believe that 
the amenities of Snowdonia or other regions 
of Wales will be impaired by the projected 
works. As is noted elsewhere in this 
issue, discussions are now taking place 
about the schemes between a number of 
affected Ministries and other bodies. Between 
them they should, we believe, be able to 
thresh out from the projects any matters 
for objection of real magnitude that may 
exist. But if they cannot reach agreement 
the British Electricity Authority and the 
Ministries concerned may need to consider 
whether the limited output of these Welsh 
projects is sufficiently important to the 
nation to justify their completion in the face 
of stiff, even though misguided, opposition. 
For it has always been true that if an 
objective be not important enough, it is not 
worth a quarrel. But if the schemes were 
so to be given up, the inhabitants of moun- 
tainous Wales would certainly have to wait 
long for that electricity supply that they 
desire, and might well have to pay more for 
it when at last it was imported. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
NATURAL DRAUGHT COOLING TOWERS 


Sm,—The perusal of the leading article on 
the above subject and of the paper by Messrs. 
Wood and Betts on “The Theory of Cooling 
Towers,” in your issue of April 14, 1950, leads 
me to ask if it would not be better if power 
station designers studied means for utilising 
the enormous amount of heat dissipated by 
power stations instead of seeking more efficient 
methods of wasting it ? 8. E. T. 

Newport, Mon., April 20th. 


Lloyd’s Register Shipbuilding 
Returns 


THE quarterly returns published by Lloyd’s 
Register of Shipping up to the end of March, 
1950, show that 1,895,219 gross tons of ship- 
ping were under construction in Great Britain 
and Northern Ireland, which was a decrease of 
98,972 tons, as compared with the previous 
quarter and 348,484 tons less than the record 
tonnage building at the end of June, 1948. 
There was a small decrease in the tonnage for 
abroad, the amount building being 717,896 
tons, or 37-9 per cent of the tonnage under 
construction in this country. Of that amount 
twenty ships of 99,095 tons were laid down 
during the March quarter. The tonnage of 
steam and motorships under construction 
abroad at the end of March was 2,789,455 tons 
gross, which represents an increase of 388,878 
tons over the previous quarter and as before 
no figures are included for Germany, Russia 
and China. The world total tonnage of steamers 
and motorships—apart from the countries 
excluded—was 4,684,674 tons gross, 40-5 per 
cent: of which was building in Great Britain 
and Northern Ireland. The total is an increase 
of 289,906 tons over the previous quarter. 
In Great Britain and Northern Ireland 268,392 
tons of steamers and motorships were begun, 
204,440 tons were launched, and 360,969 tons 
completed in the quarter under review, the 
corresponding world figures being 825,111 tons, 
414,838 tons, and 444,587 tons, respectively. 
The total under construction comprised 721,545 
tons of steamers and 1,173,674 tons of motor- 
ships in Great Britain and Northern Ireland, 
while the figures for tonnage building abroad 
were steamers 1,044,057 tons and motorships 
1,745,398 tons. World construction of steam 
and motor oil tankers of over 1000 tons gross 
amounted to 174 ships of 1,929,180 tons, an 
increase of 4847 tons since the end of Decem- 
ber and representing 41-2 per cent of the total 
tonnage building. Throughout the world, 
2,905,017 tons of shipping—62 per cent of 
total—was being bui't under the inspection of 
Lloyd’s Register, 1,766,807 tons in Great 
Britain and Northern Ireland and 1,138,210 
tons abroad. 





———_>—_——_——_ 


Tue CHOICE OF A CAREER.—The Glasgow Careers 
Council is at present organising a series of meetings 
which are being held at the Glasgow High School, 
and at which talks are given to secondary school 
pupils seeking guidance on suitable careers. Among 
the subjects included in a comprehensive syllabus 
are mechanical engineering, aeronautical engineer- 


. "ing, automobile engineering, electrical engineering 


and electronics, metallurgy, and cost and works 
accountancy. The Council was established in 1933, 
its object being to advise secondary school pupils 
as to their future careers and to supply information 
about suitable positions. It also maintains close 
contact with employers. 

A New Optical PYROMETER FOR THE POTTERY 
Inpustry.—To meet the common requirement in 
the pottery industry for temperature measure- 
ments in the region of 1200 deg. to 1300 deg. Cent, 
Elliott Brothers (London), Ltd., has developed a 
disappearing filament optical pyrometer with new 
ranges. It has the same lower range (800 deg. to 
1400 deg. Cent) as the older instrument of the same 
general design, but the high range, instead of being 
1000 deg. to 2200 deg. Cent., is now reduced to 
1000 deg. to 1700 deg. Cent., which gives a more 
open scale and enables the operator to work con- 
veniently near the centre of the range. 
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Literature 


Steam Engine Builders of Suffolk, Essex and 
Cambridgeshire. By Ronatp H. CuarK, 
A.M.I.Mech.E. Norwich: The Augustine 
Steward Press. Price 6s. 6d. 

Two or three years ago, Mr. Ronald Clark 

produced a fascinating little book on ‘‘ Steam 

Engine Builders of Norfolk.” It was a 

concise history of the steam engine industry 

of that county, and the interest which it 
quickly aroused encouraged him to do like- 
wise for the counties of Suffolk, Essex and 

Cambridgeshire. This second work will 

undoubtedly attract as much interest as the 

first. In a day when steam engines of all 
kinds are apt to be looked upon as things of 
the past, not a few people express some 
surprise that in East Anglia, with its agri- 
cultural tradition, there should have been so 
many firms which over the years have made 
notable contributions to the Britisn steam 
engine industry. In collecting his material 

Mr. Clark has discovered that in the two 

counties of Suffolk and Essex alone there were 

steam engines “ built in their thousands.” 

‘The book contains descriptions of the 
products of fifteen Suffolk firms, of sixteen— 
including the Great Eastern Railway works 
at Stratford—situated in Essex, and of four 
which were to be found in the smaller 
county of Cambridgeshire. Among those 
firms, of course, are some which have now 
passed out of existence, and others which 
have been merged with bigger concerns in 
different parts of the country, but there are a 
few which still continue in their original 
localities, although their activities have 
extended far beyond the building of steam 
engines. Naturally, in view of the district 
in which they dwelt, several of the firms were 
concerned with the application of steam 
power to agriculture. It is pleasant to be 
reminded of the traction engines and “ port- 
ables” which played so prominent a part in 
the earlier days of farm mechanisation, 
engines which were the pride of those who 
built them and also of those who operated 
them. But engineers will not object to 
recalling, and many farmers will not quickly 
forget, the heavy labour by man and horse 
in the cartage of coal and water which steam 
power on the land demanded ! 

Steam engine builders of Suffolk, Essex 
and Cambridgeshire, however, did not con- 
fine their energies solely to the production of 
agricultural, showmen’s and other traction 
engines. There are examples of marine 
steam engines built in Suffolk and Essex, 
stationary engines that were used for pumping 
and for a variety of other jobs, and last, but 
by no means least, locomotives that were 
employed on railways here, and were also 
exported to China and India nearly a century 
ago. Mr. Clark’s account of them and of their 
designers and builders is something more than 
an interesting historical record. It is a 
timely reminder that in East Anglian towns 
and even in remote rural villages there were 
those who by their technical skill and good 
craftsmanship added to the prestige of the 
British engineering industry. We are glad 
to note that the author intends to complete 
his trilogy with a similar book covering 
Lincolnshire. 


Engineering Laminates. ALBERT G. H. Dretz. 
London: Chapman and Hall, 37 Essex 
Street, Price 60s. 

Ir is improbable that the fourth Earl of 

Sandwich realised that in his humble inven- 

tion he was adapting a principle well known 


_edible sandwich has 





to the ancient Egyptians and practised by 
the gunsmiths of his day. Certainly, he 
would have been astonished to learn that 
had he lived two centunes later he would 
have seen the idea applied not only to his 
food, but to his cards, card table, dice-box 
and even the very buttons on his waistcoat. 
To learn the vast extent to which the non- 
intruded into our 
lives, this American book, “ Engineering 
Laminates,”’ edited by Albert G. H. Dietz, 
should be consulted. With typical American 
efficiency Mr. Dietz has prevailed upon 
twenty-four experts (commercial, technical 
and academic) to collaborate in producing a 
single volume that is at once bewildering in 
its vast scope and fascinating in its detail. 

This book exudes throughout its 800 pages 
a confident factual authority and teaves 
even the most casual reader with no doubt 
that it is complete and up to date. Indeed, 
it would be a very bold man who would dare 
to challenge the director of research of one of 
America’s biggest glass corporations on the 
subject of laminated glass and at the same 
time join issue with the technical director of 
the Douglas Fir Plywood Association on his 
contribution. 

Generally the book is written for the 
average technician and not for the specialist. 
The language is homely and singularly free 
of jargon. A particular adhesive may be 
described once or twice as a “ plasticised 
polyvinyl buryrate”’ for the benefit of the 
interested chemist, but more often it is 
merely a “suitable cement.” The use of 
common trade names emphasises the large 
part that laminates play in our lives and by 
presenting a continuous series of slightly 
surprising facts the reader’s interest is main- 
tained from page to page. Eight of the 
twenty-two chapters deal with metals, and 
cover a range of things that are not true 
laminates, but which could not be omitted 
from a book of this nature. These include 
metal objects with hard skins, tools with 
special tips, castings with inserts and a host 
of composite items which embody the 
essential advantages of the laminated 
structures. 

Like the majority of U.S.A. publications, 
the paper, printing and binding are excellent. 
There is only one minor criticism to be 
levelled at the editor. He has failed to get 
his experts to agree on certain definitions, 
and this is apt to be confusing when reading 
more than one chapter at a sitting. Since, 
however, the average chapter contains about 
10,000 words, this contingency will rarely 
arise. 





Structural Analysis by Moment Distribution. 
By S. Burrerworts. London: Longmans 
Green and Co., 6 and 7, Clifford Street, 
W.1. Price 10s. 6d. 

THE subject matter of this book is not new, 

Professor Hardy-Cross having demonstrated 

his method over twenty years ago in Illinois. 

Naturally the early expositions were made 

for the benefit of the learned institutions, 

and although most works on structural 
engineering since published devote a chapter 
to it, this is the first book published in Great 

Britain given entirely to the Hardy-Cross 

method of moment distribution. A single 

concise volume is always preferable to the 
heavy tome, and this book is likely to appeal 
to all engineers and architects wishing to 
use the method. The term “moment 
distribution ” is familiar by its constant use 
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in the technical Press, but there are probably 
a large number of designers who have littl. 
more than the vague knowledge that it is a 
method of successive approximations. To 
appreciate its full value, worked out examples 
must be seen, and those given in this book 
are extremely convincing of the extent to 
which time and labour can be saved. 

There are two faults which could be 
corrected in more spacious days. Insufficient 
space has been given to the actual setting 
out of the computation, and in showing the 
order in which the figures are written in the 
tables. All the illustrations and most of the 
tables appear to be photographic reductions, 
and as they all contain a large amount of 
legend this has become tiresome to read and 
in some cases indecipherable. The only other 
adverse criticism in an otherwise admirable 
book is the use of the term “kip.” 
Ex-Servicemen should note that it has not 
the more generally accepted meaning ! 





SHORT NOTICES 


Geology for Engineers. By 8. M. Trefethen. 
London: Macmillan and Co., Ltd., St. Martin’s 
Street, W.C.2. Price 29s.— The author of 
this work is Professor of Civil Engineering 
in the University of Maine, and the book was 
first published in the United States. Its 
purpose, as the title implies, is to present cer- 
tain fundamentals of geology to engineering 
students. However, a wide range of subjects 
is included, some of which are of engineering 
as well as of geological interest. For instance, 
there is a chapter on dam sites and reservoirs, 
and the chapter entitled ‘‘ Shorelines ”’ includes 
notes on coast protection. The scope of the 
volume also includes a chapter on “the atmo- 
sphere,” in which such topics as cloud forma- 
tions and the elements of weather are dis- 
cussed before proceeding to geological aspects, 
such as wind erosion. The chapter on sub- 
surface water includes a brief description of the 
well-point system of ground water lowering, 
and there is a chapter on soil erosion. 

The fundamental principles of geology are 
expounded at some length, including the classi- 
fication of rocks and minerals, and explanations 
of geological structures and the preparation of 
geological maps. Geological fieldwork and 
geophysical explorations are also dealt with, 
and there is an interesting chapter on the 
geological interpretation of topographical maps 
and aerial photographs. Paleontology is 
touched upon in a description of the geological 
history of the earth, and there are chapters 
on earthquakes and earth movements and 
glaciers. There are three appendices—the 
first entitled “‘ Sources of Geologic Information ”’ 
refers to the United States only. The second 
and third appendices are respectively a list of 
physical properties of some common rocks and 
a table for the identification of some of the 
commoner minerals. The book has just over 
600 pages and is well presented and amply 
illlustrated. 


Civil Engineering Drawings, Specifications 
and Quantities. By J. Marshall Rodger. 
Revised by F. 8. Crabb. London: Ernest 
Benn, Ltd., Bouverie House, Fleet Street, 
E.C.4. Price 25s.—The second edition of this 
work has been revised and brought up to date 
with current practice with regard to the stan- 
dard conditions of contract agreed by the 
Institution of Civil Engineers, the Association 
of Consulting Engineers and the Federation of 
Civil Engineering Contractors, and with regard 
to specifications generally. It is intended 
primarily es a text book for students taking 
the ‘‘ Section C”’ examination for Associate 
Membership of the Institution of Civil Engineers 
but will also be of use to civil engineers in 
general. The subjects covered in the various 
chapters include notes on the preparation 
of plans and estimates, contracts and condi- 
tions of contract, specifications for workman- 
ship and materials, and methods of taking off 
and billing quantities. 
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The Institution of Naval Architects 


No. I1V—(Continued from page 473, April 21st) 


through the sea bed. Ranges had been 
laid down for testing large anchors and the 
work was proceeding in parallel with tank 
work. In a recent trial a 2-1-ton mooring 


e first paper presented on Friday 
morning, March 31st, was :— 
IMPROVEMENTS IN MOORING ANCHORS 
By K. P. Farrett, B.S8c., R.C.N.C. 
SuMMARY 

The development of more efficient moorings for 
ships in exposed anchorages depends upon the 
provision of better mooring anchors. Investiga- 
tion also shows that with better anchors con- 
siderable saving might be made of expensive chain 
cable required for less exposed anchorages for ships 
of the Reserve Fleet. 

Full-scale and model tests were made of the 
existing standard pick type mooring anchor and 
other standard designs to establish their per- 
formance. Several series of models were then 
tested and the best ones selected for larger scale 
test. 

Complete tests of one of these designs termed 
A.M.7 verified that it buries rapidly and has a 
holding pull some four times that of the old design 
mooring anchor. Anchors of the A.M.7 design are 
already in service and future requirements will be 
met by anchors of a similar but further improved 
type. 

A comparison is made at each stage between the 
ship’s own anchoring equipment and the appro- 
priate mooring equipment. 


This paper was immediately followed by 
the reading of :— 


INVESTIGATIONS ON MODEL ANCHORS 
By H. L. Dove 
SuMMARY 

Investigations on model anchors have indicated 
possible methods of improving designs in order to 
obtain greater holding pull. 

The experiments cover anchors for permanent 
moorings and for ships’ bower anchors. 

The holding pull of the Admiralty plan mooring 
anchor can be increased to at least four times its 
present value by minor modifications in shape and 
fluke angle. The separation between the fluke 
and shank is very important and there is an opti- 
mum value. 

The holding pull of the Admiralty standard 
stockless bower anchor and similar designs can 
be increased three-fold by small changes. The 
instability which occurs with nearly all designs 
can be overcome by a suitable arrangement of 
stabilising fins and dihedral in fluke section. This 
superiority of holding pull is maintained at short 
scope. Breaking out force is shown to be roughly 
the same as that required for the Admiralty 
standard stockless anchor for the same holding 
pull. 

These conclusions are based on experiments in 
sand and apply equally well with minor modifica- 
tions for any material in which the anchors can 
bury. 


Jornt Discussion 


Sir Charles 8. Lillicrap, in a communica- 
tion read on his behalf by Constructor- 
Captain A. J. Merrington, recalled that in 
1943 a request was received from Admiral 
Fraser, for improved anchors, arising out of 
his war experience at sea. Arrangements 
were made for models of some anchors to 
be tested in a dock in one of-the ship tanks 
at Haslar. The tests brought out some 
disturbing differences in the dragging and 
holding characteristics of the usual patterns 
of ship anchors and indicated possible 
improvements. Many types lost holding 
pull, due to unstable motion when dragging, 
causing them to rotate around the line of 
pull and to break ground. There was reason 
to believe that, when experience had been 
obtained with the improved anchors, finan- 
cial savings would follow. It was seldom 
that such a clear answer was available to 
those who might still doubt the wisdom of 
expenditure on research. 

All aspects of the forces on flukes and 
shanks were measured, fundamental work 
was going ahead on planes and surfaces and 
also on the aspects of motion of bodies 


anchor held 19 tons; a 2-5-ton bower 
anchor required a pull of 284 tons to move 
it after it had been left buried overnight, 
the dragging pull then decreasing very 
slowly and reaching ultimately a minimum 
value of 184 tons. Those results spoke for 
themselves, both as to improvement and 
the substantial corroboration of the model 
experiments. 

Captain J. P. Thomson, referring to the 
bower anchor, said that one could do far 
more with it when berthing a ship than one 
could with tugs; the anchor was a really 
important factor in bringing the ship to the 
wharf. He suggested that there was room 
for improvement of the windlass and the 
cable lifters used for handling anchors, 
and said that if we departed from the ortho- 
dox type of anchor, the hawse pipes must 
be altered to keep in line with develop- 
ments and to provide proper stowage for the 
anchors. 

Mr. N. W. Honey questioned the point 
that when mooring anchors were lowered 
they should develop their full holding power 
instantaneously. Moorings groundwork, he 
said, was supposed to be laid taut, but that 
was impracticable. On a two-arm mooring, 
theoretically, a small force applied to the 
mooring perpendicular to the arms would 
cause the anchors to drag. Larger moorings 
were impossible to lay without a little slack 
in each of the 400ft arms. 

Commenting on a methodical series of 
experiments using a 1/12 scale brass model 
of a destroyer type stockless anchor, he said 
the model anchors were probably too small 
from which to predict full-scale results. 
Professor G. I. Taylor had shown that for 
accurate prediction there was a minimum 
size of model anchor, depending on anchor 
type and bed. 

Mr. R. W. L. Gawn said that when the 
first model anchors were tested there was 
some concern as to their reliability for 
predicting the suitability of large anchors 
in service. The information now available 
provided opportunity for a more considered 
assessment. The average agreement shown 
was fairly close but individual types showed 
departures from the average which in some 
cases were disconcerting. It was clear 
that the best models made the best anchors 
and that great improvements had resulted 
from model experiments. 

Consistent results were now obtained in 
model experiments. In the early tests it 
was found that the holding pull was reduced 
if a model were dragged shortly after the 
bed had been disturbed previously. Clearly 
the bed had to be remade after each experi- 
ment and vibrators fitted to the tank per- 
formed that service. It had not been possible 
to achieve the same degree of consistency 
when dragging large ship anchors on the 
shore range, due to changes in the sea bed. 
Full-size anchors should be manufactured 
with reasonable accuracy for comparatively 
small departures in the separation of fluke 
and shank and of fluke angle appeared to be 
important. The relation of holding pull 
to weight could only be regarded as a yard- 
stick, for the problem involved the considera- 
tion of many factors, such as the shape, size 
and specific gravity of the anchor, the 
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physical properties of the test bed and the 
penetration of the anchor. One arresting 
result was the remarkable holding pull of a 
comparatively small, flat plate, embedded 
horizontally in the sand; it would be un- 
realistic to express its performance in 
relation to weight. 

Mr. J. M. Murray said it was apparent 
that by alterations to design the holding 
power of an anchor could be increased 
from three or four times its weight to per- 
haps ten times its weight. Diagrams 
showed that for moderate depth of water 
and scope of chain, reasonable factors of 
safety on the cable proof loads were not 
exceeded and, further, that the orthodox 
anchor would drag before the whole chain 
was lifted from the ground. With regard 
to the relation between the proof load on 
the anchor and the cable and their weight, 
Mr. Murray pointed out that the Lloyd’s 
statutory requirements at present in force 
were in effect the Admiralty requirements 
of 1860 for anchors up to 100 cwt and stud 
link iron cable up to 2}in. 

He suggested that, for merchant ships, 
we must proceed with caution before making 
radical alterations, and that although altera- 
tions in the holding power of anchors were 
necessary, he was not sure that it would be 
wise to treble the holding power without 
going through some intermediate stage. 

Mr. E. C. 8. Hepden felt that the authors 
had done a lot to show how we could produce 
cheaper and better types of moorings, but 
it was necessary to persuade mooring officers 
that those moorings would be good. The 
port mooring officer was the best man to 
judge wind and tide conditions to which 
moored vessels would be subjected and he 
would also be responsible for the safety of 
the moorings when a vessel was berthed 
at them. For mooring officers to take full 
advantage of the new moorings they would 
require a technical staff capable of dealing 
with the wind and tide forces on ships. 
They had no such staff and he asked for 
an organisation which could use the valuable 
data contained in the two papers. 

Mr. Henry Higgs discussed the excellent 
holding power of the Danforth anchor 
and its propensity to foul; and made some 
suggestions for its improvement. 

Mr. S. T. Cope suggested that the stream 
and kedge anchor problem was worthy of 
investigation and that officers ofthe Admiralty 
should investigate that particular require- 
ment. So long as vessels ran the risk of 
grounding it would be necessary to provide 
them with anchors of the lightest weight 
and with the highest possible holding power, 
irrespective of whether or not they buried 
too deeply for subsequent lifting. It would 
be better to lose two or three lightweight 
anchors having an efficiency in the region 
of 50/1 in saving a vessel than to have on 
board a kedge or stream anchor with a low 
efficiency, say 5/1, which, due to its weight, 
could not be laid out quickly in an emer- 
gency. 

Commenting on a suggestion that the work 
described in the papers was of a theoretical 
character, he said that the practical aspects 
of the problem had not been neglected. 
One of the next steps would be to try out 
the Admiralty bower anchor in a destroyer, 
to ensure that the flukes attached for 
stabilising were satisfactory. 

The President said there were times when 
the anchor was the best navigation instru- 
ment in a ship, and that the work described 
in the papers was an example of the use of 
research for practical purposes. He asked 
whether the work was directed to producing 
better_anchors or to saving weight, a highly 
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important matter in a vessel such as a 
destroyer. 

Mr. Farrell, in his reply, agreed that the 
Danforth anchor had a nominally high 
holding pull. In the work described in the 
paper they had been trying to arrive at an 
anchor without a stock, because the stock 
tended to foul the cable or wire, and he believ- 
ed that they had arrived at that solution in 
the bower anchor. Hawsepipes presented a 
problem; it was necessary to ensure that 
the new anchors would stow as neatly as the 
old ones. With regard to Mr. Honey’s 
query as to why the mooring anchor should: 
be required to hold immediately, he said 
that if a mooring were to be provided close 
to a jetty it was necessary to restrict swinging 
distance. They could design a mooring 
to give quite a small swinging distance, 
provided they had an anchor which would 
remain where it was put. He said the 
remarks of Mr. Murray with regard to proof 
load were very apt and called attention to 
the remark in his paper upon this point, 
which put the onus on the makers to claim a 
pull, or provide that the proof load should be 
ten times the weight. That would enable 
designs to be made with minimum weight and 
give rise to a competition as to who could 
make the best anchor. In reply to Mr. 
Hepden, he said mooring officers liked 
standard designs to work to and probably 
there would be a call for a few standard 
designs. He agreed with Mr. Cope that the 
kedge anchor needed investigation and that 
its use for salvage should be developed. 
He commented on the president’s point 
concerning weight-saving, and said that 
they were proposing to save some weight in 
destroyers; instead of 42 cwt they were 
thinking of 30 cwt in a new ship. 

Mr. Dove, in his reply, said that with 
regard to discrepancies between model and 
full-scale results, there was stil] a small-scale 
effect between anchors, over and above the 
errors mentioned in full-scale readings of 
holding and dragging pull. From experi- 
ments they had deduced that the fluke 
angle should be 30 deg., but at full scale it 
was found that the angle had to be reduced 
to 25 deg. to give the optimum, which indi- 
cated that the hardness of the soil in the 
tank was not sufficiently great. The sand 
was varied until values between model and 
full-scale corresponded and that consistency 
was taken as the datum. In full-scale trials 
it was difficult to measure the holding pull, 
it was much easier to measure dragging pull, 
but by measuring dragging pull another 
possible error was introduced and there was 
a series of factors with which it was difficult 
to deal. 

With regard to Mr. Murray’s suggestion, 
he said that although an anchor might be 
capable of developing ten times its weight 
in holding pull, it had only to give the 
holding pull that the ship required of it. 
In reply to Mr. Higgs, he said that on occa- 
sions the Danforth anchor had not gripped 
and we could not afford to use an anchor 
which would hold on one occasion and drag 
on another. Whether or not that difficulty 
would be overcome would depend on full- 
scale trial results. 

The final paper read on Friday afternoon, 
March 31st, was :— 


THERMAL EXPANSION EFFECTS IN COM- 
POSITE SHIPS 


By E. C. B. Cortert, M.A. 


SuMMaRY 
The problem of differential thermal expansion 
in ships of composite light alloy steel construction 
is discussed and it is shown that the longitudinal 
compressive stresses in the decks of such ships 
under certain climatic conditions are large enough 
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to warrant consideration. A theoretical treatment 
suitable for drawing-office use has been developed 
and is described. The results given by this method 
have been checked experimentally in a compre- 
hensive experiment, and the agreement found 
was sufficiently close to justify confidence in the 
accuracy of the method. This experiment is 
described. 

Experiments were carried out in ships to ascer- 
tain the nature of the temperature gradients likely 
to be found in practice and, based on these, sug- 
gestions are made as to standard temperature 
conditions to be used in association with the 
previously mentioned calculation. 

It is shown that considerable transverse stresses 
might be anticipated, but design based on the 
quantitative results given by a method described 
should nullify these effects of transverse expansion. 


Discussion 


Mr. W. Muckle said that the author had 
produced a method capable of being applied 
even to a complex structure, and there was 
close agreement between theoretical and 
experimental results. One of the conclusions 
was that light alloy decks should be sheathed 
and this would normally be the case for 
super-structures of passenger vessels. Where 
it was normal to have only a painted deck 
this requirement would be a disadvantage 
because the additional weight would more 
than counterbalance the weight-saving 
effected by the use of aluminium alloy. 
Mr. Muckle suggested the possibility of 
adopting longitudinal stiffening in the deck, 
so that the additive effect of longitudinal 
bending stresses and temperature stresses 
would not exceed the buckling strength of 
the plating. One surprising thing one noted 
was the importance of temperature effects 
on transverse strength. The stresses deter- 
mined in the side frames were very appre- 
ciable and would have to be taken into 
account in the design of a ship consisting 
of the two materials. The paper gave 
results of temperature gradients actually 
measured on ships, and it would be inter- 
esting to know more about the temperature 
gradients under actual seagoing conditions. 

The work described enabled us to deter- 
mine with accuracy the likely stresses under 
any given temperature gradient conditions. 

Dr. West referred to the suggestion that 
the aluminium alloy portion of a painted 
structure should be painted white in order 
to decrease the temperature differential, 
and said it would be equally effective and 
possibly more effective if aluminium paint 
were used. That was a standard means of 
decreasing the amount of heat absorbed by 
many other types of structures. He was 
perturbed by the suggestion that alumi- 
nium decks required sheathing because the 
weight of the sheathing would possibly offset 
the saving of weight due to the use of the 


. alloy and wondered whether painting alone 


would be sufficient. 

Mr. D. E. J. Offord said it should not be 
difficult to organise a scheme whereby we 
could obtain records of temperature gra- 
dients, which were among the easiest measure- 
ments that we could make on ships. Recently 
he had been concerned with some experi- 
ments where even the midday sun in Scot- 
land had produced a temperature gradient 
through an all-steel ship to mask completely 
the stress variation with change of loading. 
He could not subscribe to the theory that 
the sun never shone when the sea was 
rough; there might be a heavy sea on a 
sunny day, so that both temperature and 
heavy bending stresses would be imposed 
on the plating at the same time. He was 
not alarmed at this and if the plastic theory 
was applied instead of the normal beam 
theory we should be much more confident, 
provided that buckling of the aluminium 
ship could be prevented. 

Mr. G. L. R. Watkins, having seen the 
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experimental work, was rather alarmed by 
the resultant forces on the ‘tween deci: 
frames owing to the expansion of the alu- 
minium alloy deck, and wondered whether 
there was a need for reinforcement at tha‘ 
point. 

Mr. R. J. Anderson recalled that twenty 
years ago a small tanker carrying lighter 
fraction oils in the tropics suffered from vapo- 
risation. Two coats of aluminium paint 
covered by two coats of white lead wer 
applied to the deck, and the saving effected 
in respect of vaporisation was greater than 
50 per cent but the captain and engineers 
had had to wear snow goggles all the time 
they were on duty. 

The Chairman (Mr. L. Woollard) suggested 
that the stresses recorded were rather higher 
than one would have expected. He appre- 
ciated Mr. Offord’s point that the thermal 
stresses might be superposed on sea stresses 
but suggested that the movement and rolling 
of the ship and the breeze would probably 
reduce the metal temperatures. 

Mr. Corlett, replying to the discussion, 
said the criticism concerning the sheathing 
of an aluminium deck did not apply to the 
midships structure because there the deck 
would be sheathed. Fore and aft of the super- 
structure the bending moment due to weight 
stresses would be considerably reduced and 
it was quite possible that the reduction of the 
normal bending stresses would more than 
absorb what difference would exist between 
a bare aluminium deck and a bare steel deck 
due to variations of temperature. If the 
ship’s officers were prepared to accept an 
aluminium paint there would be no necessity 
for sheathing because the reflectivity of 
aluminium paint would effectively protect 
the plating. 

The cost of longitudinal framing was 
higher than that of framing transversely, 
but it would pay to investigate the possibility 
of framing longitudinally. 

In reply to Captain Thomson he said the 
substitution of aluminium paint for white 
paint was, on purely theoretical and physical 
grounds, undoubtedly a very strong point ; 
the reduction of temperature in the plating 
below the paint would be a good deal greater 
than under white paint, due to the enormous 
reflectivity of aluminium paint. On the 
point made by Mr. Offord and Mr. Muckle, 
he agreed that temperature gradient experi- 
ments could be carried out fairly easily 
by a suitably organised team. A semi- 
permanent installation could be arranged 
and records covering the whole day could be 
obtained. He recognised that if the sea 
and the sun did produce stresses simul- 
taneously then the possibility had to be 
taken into account. Undoubtedly the action 
of the breeze, mentioned by Mr. Woollard, 
would reduce temperatures, but an investi- 
gation into the problem would be very 
complicated. 

With regard to Mr. Watkins’ reference to 
the stresses in the base of the alloy ’tween 
deck frame he said the matter could be 
dealt with in two ways, i.e., by reinforcing 
the structure, as suggested, or by making it 
flexible. It was not accepting a load, it 
was accepting a deflection, and in his view 
the solution would be to make the junction 
as flexible as possible in the transverse 
sense. 

_—— 


InstITUTE oF PEetTRoLEUM.—Honorary Fellow- 
ship of the Institute of Petroleum—the highest 
class of membership—has been conferred upon 
Mr. James Kewley. Mr. Kewley was chief chemist 
of the Shell Petroleum Company, Ltd., for twenty- 
one years until his retirement in 1940. He is a 
Past-President of the Institute of Petroleum and 
was President of the first World Petroleum Congress 
in London in 1934. 
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The Combustion of Residual 
Fuels in Marine Gas Turbines 


THE Admiralty, as the Government depart- 
ment primarily concerned with the marine 
application of the gas turbine, has underteken 
an extensive study of the heavy fuel problem 
in close collaboration with the National Gas 
Turbine Establishment. It has been recog- 
nised that it will be virtually essential to 
employ residual grades of fuel for gas turbines 
at sea. In general the busic research work 
concerned is sponsored by the National Gas 
Turbine Establishment, whilst the application 
of the results of this reseerch to marine engines 
is sponsored by the Admiralty. Close contact 
is maintained with similar work being carried 
out under private enterprise. The field of 
study has been regarded as divided into six 
groups, each of which are briefly remarked 
upon below. Security questions prevent any 
more detailed information being generally 
released at the present time. 

Fuel Characteristics—In order to evaluate 
the problem, a survey is being carried out 
aimed at giving a comprehensive picture of 
the nature of the ash forming constituents of 
crude oils from the various world sources. 
Work is also in progress on the problem of 
developing economical and efficient methods of 
removing undesirable impurities from residual 
fuels prior to combustion. 

Atomisation—An extensive research pro- 
gramme is in progress to determine the factors 
affecting efficient atomisation of viscous fuels ; 
rig tests of various types of burner and tests 
on aircraft type gas turbine engines provide 
complementary information. 

Combustion.—Cyclone chambers designed to 
remove ash from the products of combustion 
are under active development by N.G.T.E. 
More orthodox types of combustion chamber 
designed primarily for use with residual fuel 
are also to be tested. Some combustion work 
on aircraft type gas turbine engines has been 
carried out. 

Heat Transfer—A study of the radiation 
characteristics of heavy fuel flames and the 
means of evaluating flame tube, &c., tempera- 
tures by heat transfer calculations has been 
undertaken with particular reference to the 
elimination of “cold spots’? upcn which 
carbon deposits might form. 

Blade and Heat Exchanger Fouling.—Tests 
on static blades are being carried out and the 
composition of deposits and their metallur- 
gical effects are being studied. Aircraft type 
engines designed for operation of distillate 
fuel are being run for extended periods on 
residual fuel to obtain practical data on fouling 
effects under various conditions of flow. A 
study of the best means of removing deposits 
from blading and heat exchangers is contem- 
plated. 

Materials:—Work is in hand on the effects 
of the commoner types of impurities of residual 
fuel, viz., compounds of sulphur, sodium and 
vanadium, upon the structure and properties 
of the high temperature materials used in gas 
turbines. 

In addition specimen blades from static 
and engine fouling tests receive detailed metal- 
lurgical examination. 


Work AT THE ADMIRALTY ENGINEERING 
LABORATORY 


The equipment at present in use at the 
Admiralty Engineering Laboratory consists 
of a Metropolitan-Vickers ‘‘ Gatric’’ engine 
similar to that installed in M.G.B. 2009, 
coupled to a ‘‘ Dynamatic”’ brake, a pressu- 
rised combustion chamber testing rig and 
apparatus for the gravimetric chemical analysis 
of combustion gases. Air for the combustion 
rig is supplied by two Rolls-Royce “ Merlin ” 
engines driving “‘ Griffon ” superchargers with 
@ maximum output of 5 lb per second each at 
34 atmospheres and by a Perkins diesel engine 
driving a Roots blower with an output of about 
1} Ib per second at 5 lb per square inch gauge. 
“Patternator’’ equipment for testing fuel 
sprayers is in course of installation. 

Additional equipment on order includes a 
number of turbo-blower units which will be 


THE ENGINEER 


set up as self-supporting gas turbines for use 
in testing blade materials and two machines 
for carrying out fatigue tests on single blades 
at high temperatures. The supply of air for 
the combustion rig and other purposes will be 
increased by the installation of a second Roots 
blower, and a reciprocating compressor, both 
electrically driven. The latter will have a 
capacity of 0-64 lb per second at 100 lb per 
square inch gauge. 

Facilities are also being provided for brake 
testing small turbines of up to 200 s.h.p. at 
speeds petween 15,000 and 40,000 r.p.m.; a 
transmission dynamometer incorporating 4 
10 to 1 ratio epicyclic gear is on order and an 
immediate requirement is being met in part by 
the conversion of a spare “ Merlin” super- 
charger to an air brake. Accurate measure- 
ment of rotational speed will be secured by 
the use of a five-decade crystal-gated electronic 
counter. 

The “ Gatric ” engine had been run for some 
120 hours up to the end of 1949, using “‘ Pool ”’ 
gas oil. This period included runs to establish 
the characteristics of the engine and to improve 
the accuracy of temperature and speed measure- 
ment, a series of acceleration tests with exten- 
sive electronic recording of temperature, pres- 
sure, speed and fuel changes for guidance in 
the design of governor gear for a gas turbine 
driven alternator, and finally experiments in 
washing the compressor blades with various 
liquids in attempts to recover the efficiency 
lost through deposition of atmospheric dirt. 
Running has recently recommenced after 
stripping and cleaning the engine and fitting a 
new design of combustion chamber. Following 
proving tests on the new chamber, the future 
programme includes work with high tempera- 
ture strain gauges to measure turbine blade 
vibration while running, and operation with 
boiler fuel, the latter to extend the work already 
carried out by Messrs. Metropolitan-Vickers 
on a similar engine. 

The combustion rig has up to the present 
been operated principally on kerosene, initially 
to develop satisfactory operating technique 
and instrumentation and latterly to provide 
data regarding the rate of oxidation of various 
blade materials in the combustion products of 
kerosene. This data is required for comparison 
with the behaviour of similar blade samples 
when exposed to the combustion products of 
boiler fuel. 

The ultimate objective of work on the com- 
bustion rig, ‘‘ Gatric”’ engine and blade test 
turbines is to secure satisfactory operation 
of gas turbines on boiler fuels falling within the 
Admiralty specification. 





The Effect of Tapered Treads 
on the Motion of Overhead 
Travelling Cranes 


By E. L. DIAMOND, M.Sc. (Eng.), M.I.Mech.E.,* and 
A. M. FRANKAU, M.A.t 


In this paper presented before the Institu- 
tion of Mechanical Engineers last Friday, 
April 21st, the well-known theory of the motion 
of a four-wheeled vehicle having pairs of 
tapered tread wheels joined by an axle is 
applied to cranes, and is extended to the 
important case of a four-wheeled crane with 
only one axle and to eight-wheeled cranes 
with two pairs of wheels driven by a common 
shaft. Observations of the actual motion of a 
number of cranes with parallel and tapered 
tread wheels are recorded. The tapered tread 
cranes give sinusoidal curves of motion in 
good agreement with theory, and design rules 
for the width of both parallel and tapered 
treads are suggested. 

The following conclusions are drawn. 

Tapered treads are advantageous for reducing 
wear and tear on cranes and rails, by reducing 
the amount of contact between flange and rail 


* Assistant Technical Director, British 
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and by providing a corrective action to free 
the wheel flanges from contact with the rail. 

They require, however, a tread width ¢ 
given by the formula t=a+c+0-035VmDS 
inches, which includes an allowance for: errors 
in rail alignment, &c. Whether it is practicable 
to accommodate tapered wheels of adequate 
width on any given crane and gantry will 
largely depend on the condition of the track 
and hence on the amount of this allowance. 

Where conditions do not allow an adequate 
tread width as defined above, tapered treads 
may cause more instead of less wear and should 
not be used. 

The best results are obtained when all wheels 
are joined by axles, either directly or through 
gearing. If any pairs of wheels are mounted 
independently the motion is asymmetrical, 
the amplitude of displacement increasing or 
decreasing according to the direction of motion. 
This arrangement should be avoided on cranes 
whose normal long travel extends over several 
wave-lengths. 

It is particularly important that the driving 
shaft shall be sufficiently stiff in torsion to 
avoid appreciably increased skew due to rela- 
tive rotation of the driven wheels. 





Hydro-Electric Developments 
in North Wales 


IN an article in THE ENGINEER, December 31, 
1948 (page 682), tentative proposals were 
outlined for developing the hydro-electric 
resources of North Wales. Briefly, the schemes, 
which were put forward by the consulting 
engineers in 1944, and which are still being 
investigated, involve two extensions to existing 
schemes, and six new major projects. The 
proposed extensions are at Dolgarrog and 
Maentwrog, where the existing catchment areas 
would be extended at an estimated cost of 
£283,000 and £442,000 respectively, while the 
outputs, without additional plant, would be 
increased by 14 million units and 22 million 
units annually. The new hydro-electric pro- 
jects are at Upper Conway, Mawddoch, Rheidol, 
Snowdon, Ffestiniog and Nant Ffrancon. At 
present-day prices the cost of these six major 
schemes would be about £20 million, the esti- 
mated annual output of electricity being about 
520 million units. 

Discussions of these projects are taking place 
with representative organisations, including 
the Welsh Parliamentary Party, the Welsh 
Board of Health, the Ministry of Town and 
Country Planning, the Council for the Preserva- 
tion of Rural Wales, the Ministry of Agriculture 
and Fisheries, the Forestry Commission, the 
County Councils and various local authorities. 

Because the proposals have aroused consider- 
able controversy the Merseyside and North 
Wales Division of the British Electricity 
Authority has issued a memorandum presenting 
the Authority’s views and briefly recapitulating 
the proposals. The relevant portion of the 
memorandum is reproduced herewith. 


Tae British ELeEctriciry AUTHORITY’s VIEWS 


Fears have been expressed about the amount 
of land which will be flooded and rendered use- 
less for agricultural purposes if the hydro-electric 
proposals are adopted. In fact, the total 
amount of land which would be flooded if the 
proposals go forward is a little over 3 square 
miles in the five Northern schemes and a little 
over 1 square mile in the Rheidol scheme. Most 
of this land is either boggy or suitable only for 
rough grazing. 

It has frequently been stated that rivers 
will be completely diverted or dried up. No 
existing rivers will be dried up or completely 
diverted. Compensation water flows will be 
agreed in each case. Fishing interests will be 
safeguarded by arrangements which will be 
agreed between the Authority and their fishery 
expert with the appropriate River and Fishery 
Boards. Where fish have to pass the new dams 
to reach their spawning grounds fish ladders with 
adequate water flows will be provided. 

Where the schemes affect natural water flows 
and interfere with the supplies of water normally 
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available for cattle or domestic purposes, piped 
supplies will be given which should provide a 
far more reliable service than has previously 
been obtained from the streams. Where leets 
are constructed, bridges will be provided at suit- 
able points to facilitate the movement of sheep. 

Although there will be natural flows of elec- 
tricity over the grid system from North Wales 
to England and from England to North Wales, 
the net result of all these transfers, even when 
all the hydro-electric stations are commissioned, 
will be that North Wales will still on balance 
be importing energy from England. 

The development of rural electrification in 
North Wales will proceed far more quickly and 
much more economically if the hydro-electric 
projects go forward than they will if all the 
energy required for North Wales has to be 
imported from England. The hydro-electric 
proposals will provide new points of supply at 
comparatively low voltages from which the 
rural loads can be met with minimum capital 
outlays. 

The schemes will provide employment for 
Welsh labour, both skilled and unskilled. With 
regard to the former, educational schemes for 
Welsh students have already been put in train 
at Wrexham by the Division and the Area 
Board, and negotiations are taking place with 
the Welsh universities for the enrolment of 
graduate trainees. 

Collaboration with the water supply autho- 
rities will ensure that the best use of dams and 
water-collection facilities will be made in the 
interests of both parties. By the combined use 
of storage reservoirs it would be possible during 
times of severe drought to maintain supplies 
of domestic water by arranging to restrict 
hydro-electric generation. 

The amenity aspects of the hydro-electric 
proposals have been the subject of much con- 
troversy, and from certain quarters of rather 
bitter opposition, Opposition on almost exactly 
similar lines was raised against the construction 
of Lake Thirlmere in the Lake District, which 
supplies water to Manchester; against the 
hydro-electric scheme in Galloway, South 
Scotland, and, in the early stages of develop- 
ment, against the hydro-electric developments 
which are taking place in North Scotland. In 
all these cases it has subsequently been realised 
that the fears expressed by the objectors were 
groundless and that the schemes have actually 
improved the amenities of the district and 
increased the tourist traffic. In no case has 
there been anything which could be regarded as 
spoliation. 

It will be the aim of the Authority to arrange 
for the design of the hydro-electric schemes 
for North Wales to be carried out by the best 
engineers and architects available, and to ensure 
that the projected works will harmonise with 
their natural surroundings. Some changes will, 
inevitably, have to be made if the schemes go 
forward. The Authority is convinced that 
these changes will be for the better and that in 
due course they will be a source of pride to the 
Welsh people and of added interest to the 


tourists. 





The British Association 


THE 112th annual meeting of the British 
Association for the Advancement of Science is 
to be held in Birmingham from August 30th 
to September 6th next. It will be the sixth 
meeting of the Association to take place in 
Birmingham, the last visit having been made in 
1913. 

This year’s meeting will be under the presi- 
dency of Sir Harold Hartley, F.R.8., who will 
deliver his Address on the evening of Wednes- 
day, August 30th, in the Birmingham Town 
Hall, taking as his subject ‘‘Man’s Use of 
Energy.”’ On the succeeding days there will 
be meetings of the Association’s twelve sections, 
and they are to be held at the Birmingham 
University, King Edward’s Schools, and the 
Training College, which are all situated at 
Edgbaston. Section G, Engineering, has for 
its President this year Professor Andrew Robert- 
son, and the title of his Address, which he will 
deliver on August 31st, is ‘‘ A Chapter in Bridge 
Engineering a Century Ago.’’ The discussions 
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in Section G, and in the other sections, too, will, 
as is customary, cover a wide range of subjects. 
Among the evening discourses which are being 
arranged for members is one on “The New 
Science of Radio Astronomy,” by Dr, A. C. B. 


Lovell. 
will inelude Dr. J. B. Conant, President of 
Harvard University, and a former President of 
the American Association, who is to speak in 
the programme of the Eduyeation Sectien on 
‘** An Experiment in the Study of Science by 
Non-Scientists.”” The programmes of all the 
sections include a number of visits to places of 
interest in Birmingham and the surrounding 
area. 

In connection with the Association’s meeting, 
an exhibition is being arranged illustrative of 
‘*Energy in the Service of Man,” by the 
National Coal Board, the British Gas Council, 
the British Electricity Authority, and the 
Birmingham Municipal Museum. It will be 
staged in the University and will be open to the 
public. Public lectures on the same theme as 
the exhibition will deal with Energy and 
Civilisation, Birmingham and the Industrial 
Revolution, Man’s Use of Solar Energy, Power 
Production and Distribution, and Gaseous 
Fuels and their Significance in the Future. 

The detailed programme for the meeting will 
be published at the beginning of August and 
will be circulated to all who intimate their 
intention to attend. The Secretary of the 
Association is Mr. D. N. Lowe, Burlington 
House, Piccadilly, London, W.1. 


Distinguished visitors to the meeting 





Spot Welder for Light Gauge 
Work 


A new 4kVA spot welder for the accurately 
controlled resistance welding of very thin sheets 
or wires has been introduced by the General 
Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2. Typical applications for 
this new welding equipment, which was 
designed in the company’s research laboratories, 
are to be found in the radio valve and lamp- 





4KVA LIGHT GAUGE SPOT WELDER 


making industries, the jewellery and watch- 
making trades, the manufacture of scientific 
and surgical instruments, telephony, and the 
“light” side of electrical manufacturing 
generally. 

With its short accurately controlled welding 
times and its fully controllable current this 
welder should be capable of handling some of the 
non-ferrous metals and alloys that have hitherto 
been considered unsuitable for resistance weld- 
ing. It is claimed, for example, that the high- 
conductivity metals, such as copper and silver, 
which are naturally difficult subjects for resist - 
ance welding, can be satisfactorily welded on the 
new equipment, by providing the weld current 
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in the form of a heayy pulse of one cycle 
duration, using electrodes of a relatively high 
resistance metal, such as molybdenum. 

The following table shows a_ typical 
range of work which has been satisfactorily 
carried out with this new equipment. In all 
cases the welds, when tested, failed by tearing 
out a slug from one thickness of the metal. 


Similar metals (two thicknesses each) : in 
Dee aetna 0-010 
Phosphor-bronze ... Sane 
Beryllium copper ... : 
Aluminium. . 0-003 
Silver 0-007 
Nickel 0-008 
Tantalum... ... 0-008 
Stainless steel... ... 0... 60. cee eee vee ©0020 
PAINE eel 55. as 990 = age eee Sages see eg OO 

Dissimilar metals : in 
Copper 0-005in to silver ... - 0-007 
Copper 0-005in, tonickel... ... ... ... 0-008 
Copper 0-005in to phosphor-bronze - 0-006 
Copper 0-005into brass ... ... ... ... 0°010 
Copper 0-005intonichrome ... ... ... 0-005 
Nickel 0-008in to pony ition copper - 0-008 
Nickel 0-008in to molybdenum + +e 0-006 
Nickel 0-008intonichrome ... ... - 0-005 
Silver 0-007in to phosphor-bronze . 0-006 
Silver 0-006in to brass... ... ... - 0-010 
Nichrome 0-005in to phosphor-bronze - 0-006 

Cross wire welding (two wires each) ; . in. dia, 
Nickel 0-080 
Nichrome... ... 0-080 
Stainless steel ... 0-094 
Mild steel... 0-094 
Tungsten ... 0-060 


The above are approximate maximum dia- 
meters. As an example of what can be done at 
the lighter end of the range, tungsten wire, 
0-002in diameter, has been welded to nickel 
wire, 0-020in diameter. 

Our illustration shows a general view of the 
welder, which is arranged to operate from 400— 
440V, single-phase mains. It is rated at 4kVA 
in terms of the BEAMA formula (50 per cent 
of the short circuit kVA). 

A signal lamp is embodied in the equipment 
to indicate when a weld has been completed, 
and there is a built-in lamp with adjustable 
reflector to illuminate the work. 

Short, accurately controlled welding times 
are obtained by an electronic control circuit, 
which connects the primary of the welding 
transformer to the mains through two reversely 
connected thyratrons. A resistance-capacitance 
combination in the grid circuit of the valves 
controls the welding time accurately between 
one and six cycles, depending on the setting of 
the variable resistance, while the use of a 
synchronised circuit ensures that the weld 
always starts at the same part of a cycle. 

It will be appreciated that with a welding 
time of the order of one-fiftieth of a second the 
collapse of the metal is extremely rapid and a 
quick follow-up by the electrode is essential to 
ensure proper forging of the weld. For this 
reason a low-inertia electrode holder has been 
designed. In the case vf many non-ferrous 
metals and alloys, welding is successful if the 
conditions are right, but the margin on these 
conditions is very limited, so that fully variable 
controls are essential. This point has been fully 
borne in mind in the new welder, and records 
can be kept of all settings with the knowledge 
that the same settings will produce the same 
results at a later date. 

Welding current is adjustable by means of a 
variable resistance in the primary circuit of the 
mains transformer. Electrode pressure is 
variable between 5 1b and 50 Ib and the foot- 
operated switch for welding will function only 
when the preset pressure has been applied. 
The electrodes can be spaced to permit the 
welding of components to relatively large 
assemblies. 


en 


N.C.B. Coke-Oven Piants.—The Coke Oven 
National Consultative Council, which consists of 
representatives of the National Coal Board, the 
Coke Oven Managers’ Association, and the National 
Union of Mineworkers, has recently held its second 
meeting. Among the matters reported was an 
account by Mr, L. O’Connor, Director of Carbonisa- 
tion to the National Coal Board, of the plans 
approved by the Board for building new coke-oven 
plants and improving existings at a cost of more than 
£11,000,000. 
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Peak Pressure Indicator 


THE peak pressure indicator is a new device 
for measuring the combustion and compression 
pressures of internal combustion engines. The 
instrument, a photograph and diagrammatic 
sketch of which are reproduced below, is now 
being manufactured by Dobbie McInnes, Ltd., 
the well-known Glasgow firm of engine indicator 





PEAK PRESSURE INDICATOR 


makers, under licence from Sulzer Brothers, of 
Winterthur, Switzerland. 

The indicator is fitted with fixed connections 
or coupling nuts to fit any well-known engine 
indicator cock or valve. Cyclic engine pressure 
acts on the outside of a two-ply stainless steel 
bellows unit, which is sealed at one end to a 
push rod and at the other end to the top of an 
outer shell. The pressure compresses the 
bellows and raises the push rod against a cali- 
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brated spring. A conical nut screwed to the top 
of the push rod is also pushed upwards, but it 
is wound downwards to its seat again under the 
action of a preloaded clock spring. Rotating 
with the nut is a thimble, the rim of which is 
graduated in English or metric pressure units ; 
hence the nut and thimble indicate the vertical 
travel of the push rod in the same way as the 
thimble of an ordinary micrometer screw gauge. 

During the first engine cycle after opening 
the indicator cock the nut does not have time 





THE ENGINEER 





to lock the push rod in its uppermost position. 
The cycle of operation described above is 
automatically repeated until the movement of 
the push rod, becoming shorter and shorter, 
ceases altogether and rotation of the thimble 
stops. The last increment of movement is only 
just perceptible and any inertia effect disappears 
altogether, which makes for accuracy and a com- 
plete absence of overshooting. A true repro- 
duction of working conditions also is obtained 
when calibration is done on an _ ordinary 
hydraulic type pressure gauge tester. 

The bellows unit, which is non-corrosive, will 
withstand temperatures up to 500 deg. Cent. 
and test pressures of more than double the 
maximum cylinder pressures. Its incorpora- 
tion in the design means that a considerable 
amount of the solid and fluid products of com- 
bustion may accumulate between the bellows 
and the outer shell without affecting accuracy. 
Cleaning, by swilling out with a solvent, need 
be done only at infrequent intervals of about 
six months. The bellows unit also frees the in- 
strument from risk of seizure, eliminates 
friction errors and prevents leakage. 

When the peak pressure is reached the push 
rod is locked in its uppermost position, and to 
reset for repeat readings the thimble is twisted. 
in a clockwise direction. With this exception 
the indicator is not touched by hand and its 
automatic operation avoids personal errors of 
judgment. 

The prime purpose of the indicator is to 
provide a reliable instrument for use with 
medium and high-speed internal combustion 
engines. With its use any unequal loading of 
the cylinders through leaking piston rings and 
valves or through unequal metering of fuel, 
choked atomisers, in the case of diesels, is 
checked. 

The indicator has already been tested under 
running conditions on a number of different 
types of engines with satisfactory results. The 
instrument will be of assistance in obtaining 
test bed data and will help to maintain efficient 
running in service. 


—_———o- —_— 


Work on British Railways 


WHEN he recently announced the summer 
passenger services which will come into effect 
on British Railways on Monday, June 5dth, 
Sir Eustace Missenden gave some details of the 
work which had been done in connection with 
track and rolling stock. He said that during 
the last two years considerable strides had 
been made to restore the track to first-rate 
condition for faster running, and no less than 
3980 miles of line had been partially or com- 
pletely renewed. Of this, 707 miles had been 
relaid with the new flat-bottom rails. It was 
planned to renew nearly 1800 miles of track this 
year, including 580 miles with flat-bottom 
rails. Track repairs necessitated speed restric- 
tions, but by the use of various mechanical 
devices to speed-up the work it was anticipated 
that the duration of such restrictions would be 
shortened. Only about 2 per cent of main 
trunk line mileage was affected by speed 
restrictions at any one time. Of 220 bridges 
renewed in the last two years, twenty of the new 
structures had enabled speed restrictions to be 
removed and six had allowed heavier loco- 
motives to be used. It was planned to renew 
155 bridges this year, nineteen of which would 
allow faster running and four the use of heavier 
engines. The seven welded steel bridges to 
replace those destroyed by floods in South-East 
Scotland in August, 1948, would all be com- 
pleted and in use before the summer service 
began. During 1950 the locomotives and rolling 
stock to be built would include 476 locomotives, 
2386 passenger carriages, 369 brake and luggage 
vans and 33,959 wagons. In the first quarter 
of this year 87 locomotives, 376 passenger 
carriages, 28 brake and luggage vans and 6016 
wagons had been put into service. Sir Eustace 
pointed eut that there was still an acute 
shortage of modern passenger carriages, and 
although the Railway Executive would like to 
have built 4500 this year, the maximum 
possible number would be 2386. 
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British Standards Institution 
Alt British Standard Specifoations can be obyained from 
Victoria Street, London, 8. wat 


VERIFICATION OF TESTING MACHINES 

No. 1610, Part 1:1950. Advances in recent 
years in the efficient use of segmenting materials 
with the concurrent increase in the use of hydraulic- 
alloy operated and multi-lever testing machines, 
have resulted in the need for standard methods of 
verifying testing machines and the grading of these 
machines in terms of the maximum permissible 
errors. The advantages of verifying machines under 
load—that is, in the condition in which they will 
be used—must be obvious, but it has not always 
ae | = to ra — the Pt high: is now 
possible, due to the production of high-precision 
portable load-measuring devices, to test under load 
many machines that could not previously be tested 
to the requisite de; of accuracy, Sy 
since the installation of the 50-ton -weight 
poner standard of load at the National Physical 

boratory is now available for calibrating these 
load-measuring devices. There are, of course, other 
methods of verifying testing machines, and Section 
A deals in general terms with methods of load 
verification by (a) standardised weights, (b) proving 
levers, (c) elastic devices, (d) test samples, and (e) 
combination of linear measurements and load. 
Section B deals with tensile and compression 
machines, laying down specific requirements as to 
the range over which the machine may be verified, 
the procedure to be followed, grading and certifica- 
tion of the verification. It is intended to deal with 
other types of testing machines in further sections, 
the preparation of which is shortly to be commenced. 
Price 2s. post free. 
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A Portable Electric Drill Kit 


In order to provide the amateur mechanic 
or home handyman with a comprehensive, low- 
cost, mechanical equipment for his workshop, 
Wolf Electric Tools, Ltd., Hanger Lane, London, 
W.5, has developed an interesting little kit 
built round its }in portable electric drill. It 


Woop TURNING LATHE 


consists of three basic units—the electric drill, 
a bench clamp and a drill stand—which, with 
three specially designed sets of accessories, 
can be assembled to form a grinding and polish- 
ing machine, a 4in circular saw bench, or a 
wood turning lathe to take 2in diameter work 
between 9in or 18in centres. In the photograph 
we reproduce above the three basic units and 
the necessary accessories can be seen assembled 
to form the lathe. The various accessories 
used to adapt the drill for its range of applica- 
tions are largely built on substantial light alloy 
die castings designed to combine rigidity and 
strength. 
The 210W electric drill is made for a range 
of standard voltages and has a spindle speed of 
, 2400 r.p.m. when running light. It is of 
familiar pistol-grip construction and its fan- 
cooled motor drives the spindle through spur 
reduction gears. A jin three-jaw chuck is 
fitted as a standard to the drill spindle. When 
using the drill as the power unit in one of the 
““machine ’’ assemblies rearwards and down- 
wards pressure on the trigger switch locks it in 
the “on” position. The drill, which weighs 
only 3 Ib, is enclosed in a rigid light alloy die- 
cast housing and can quickly and easily be 
dismantled for inspection or replacement of 
broken or worn parts. 


+ - 


A Hydraulic Testing 
Equipment 


WE illustrate in one of theengravings herewith 
a special pumping equipment designed for the 
rapid hydraulic pressure testing of large air re- 
ceivers and similar pressure vessels, The 
equipment is built by the Hamworthy Engin- 
eering Company, Ltd., of Poole, from standard 
units made by the company. 

The units, which are assembled on a common 
fabricated steel bed-plate, include the following : 
a non-self-priming centrifugal pump capable 
of delivering 1200 gallons of water per hour 
against a total head of 23ft, when running at 
1420 r.p.m.; a Zin bore by lin stroke ram pump 
capable of delivering 15 gallons of water per 
hour against a total pressure of 500 lb per square 
inch, when running at 135 r.p.m.; a 10-5 to 1 
worm reduction gear, and a 1420 r.p.m., 1 h.p. 
electric motor with. double shaft extension. 

The centrifugal pump is directly coupled to 
one shaft extension of the motor and the ram 
pump is driven from the other extension through 
the worm reduction gear. An adjustable by- 


pass valve and non-return valve is fitted on a 
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centrifugal pump air-vessel and a calibrated 
by-pass valve on the ram pump. 

In operation the calibrated valve on the ram 
pump is set at any required test pressure up to 
500 Ib per square inch, and when the motor is 
started the pumps deliver into the receiver 
under test through a common delivery pipe. 
The receiver is rapidly filled by the centrifugal 


ASSEMBLY 


pump. When the pressure in the receiver 
reaches 101lb per square inch, the by-pass 
valve on the centrifugal pump opens and the 
non-return valve isolates the pump from the 
remainder of the system. The ram pump con- 
tinues to deliver into the receiver until, when 
the test pressure has been reached, this pump’s 
by-pass valve opens. The ram pump auto- 
matically maintains the pressure in the receiver 
for the duration of the test. 

In the case of a receiver of 5 cubic feet 
capacity the centrifugal pump fills it with water 
in about one and a half minutes, and from this 
point it takes only a fraction of a minute for 
the rami pump to build up to the full test 
pressure. The makers point out that sets 
incorporating pumps of larger capacities can be 
built for the hydraulic testing of large pressure 
vessels such as boilers. 


_——— 


A Bellows Expansion Joint 


A BELLOWS-TYPE expansion joint has been 
developed by the Power Flexible Tubing Com- 
pany, Ltd., of Derby Works, Vale Road, 
London, N.4, to provide a compact effective 
means of compensation for expansion in pipe- 
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lines. The joint is made in a range of sizes for 


pipe-lines from }in to 16in bore with working 
pressures up to 200 lb per square inch and tem- 
peratures up to 572 deg. Fah. 

In its standard form the joint consists of a 
stainless steel bellows with multiple walls, the 
number of folds varying according to the 
pressure in the line for which the joint is to be 
used. Flanges machined to B.S. standard sizes 
fitted at each end of the bellows also carry 
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inner and outer telescopic protective sleeves. 
The ends of the bellows and the inner tele- 
scopic sleeves are held by anchor rings and fixed 
by brazing into the bores of the flanges. The 
outer telescopic sleeves are brazed in annular 
grooves turned in the inner flange faces. The 
construction and assembly of a joint can be 
clearly seen in the drawing reproduced herewith. 


HYDRAULIC TESTING UNIT 


When intended for use in copper pipe-lines on 
ships the joints are made with stainless steel 
bellows, gunmetal flanges and copper sleeves. 

A feature of the design of these joints is that 
there is no stressing of materials during working, 
and movement is obtained using only the 
natural elasticity of the bellows. 

We are informed by the makers that fatigue 
tests carried out on a 4in bore joint with a 
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pipe-line internal pressure of 100 lb per square 
inch showed that a life of 50,000 or more full 
movements can be expected. On a test to 
destruction a joint designed for working at 
150 Ib per square inch remained pressure tight 
at 3,000 Ib per square inch. 

The accompanying photograph shows a 
pipe-line fitted with one of the joints which 
has had its outer telescopic protective sleeve 
removed. 
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A Large Welding Shop Extension 


N the course of a recent visit to Staffordshire 

we took advantage of an opportunity to see 
a large extension which has been made to the 
main welding shop at the Bradley Engineering 
Works of Thompson Brothers (Bilston), Ltd., 
Bilston. For many years this company has 
specialised in the manufacture of large welded 
tanks and fabricated equipment, particularly 


were driven and large concrete beds were 
built to carry a press brake weighing 70 tons 
and rolls weighing 37 tons. 

The portal frame building is at present 
equipped with one 30-ton electric overhead 
crane, but provision is made for the installation 
of a second crane of similar capacity at a later 
date. Its increased height and large, unob- 
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large underground tunnels extending across 
the full width of the shop. 

In equipping the new extensions the firm 
has ‘taken advantage of the opportunity to 
introduce modern welding plant and during 
our visit we noticed in addition to a wide 
selection of new equipment an argon arc set 
as well as a large automatic welding machine 
capable of handling tanks up to 40ft long by 
12ft diameter. This machine, which can be 
seen at the far side of the shop in one of the 
photographs reproduced on this page, is provided 
with a 40ft extension and on it longitudinal seams 





in stainless steels for the food processing, 
brewery, chemical, transport and other indus- 
tries. In order to meet the steadily growing 
demands of these important industries, both 
at home and abroad, and to make it possible to 
produce the larger equipment they require, 
the company has found it necessary in recent 
years to extend its works and add to its manu- 
facturing facilities.’ With this most recent 
extension to the main welding shop it will 
not only be possible to increase the output 
of the works but also to fabricate the largest 
complete tanks and equipment the makers 
will be called upon to produce in the foreseeable 
future. The largest equipment made by the 
firm has, owing to transport restrictions. to 
be fabricated in sections for assembly on site. 
The original main welding shop, whith 
covered an area of 34,000 square feet, consisted 
of three 36ft wide, 315ft long bays, each 
23ft high to the eaves and 18ft high to the 
crane rails. To its western end has now been 
added a portal frame building 65ft wide 
360ft long and by a single-bay building 
36ft wide by 360ft long. These extensions, 
together, have a floor area of some 39,000 
square feet. A minor roof extension has been 


built to connect the portal frame structure . 


to the ends of two of the existing bays of the 
shop and the new single-bay building along 
the north side of the portal frame building 
forms a continuation of one of the outside 
bays of the original structure. The portal 
frame building is 45ft high to the eaves and 
35ft to the crane tracks. 

The new extensions have been built on part 
of a large area of open ground belonging to 
the company at the western end of the works. 
Before construction was started the prelimi- 
nary work necessitated the driving of a con- 
siderable number of piles to some depth to 
support the foundation of the fabricated, 
hinged, portal frames. These frames have 
been covered with corrugated steel sheeting 
and a roof of asbestos sheets has been exten- 
sively glazed to provide good natural lighting 
within. As work loads are generally well 


distributed and no particularly heavy plant 
is installed in the new portal frame building, 
no work of an exceptional nature was necessary 
to provide foundations for the deep concrete 
floors, but in the new single-bay building piles 
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structed floor area make it possible to build 
and manipulate with ease the biggest tanks 
and fabricated structures made by the firm 
and it now relieves the congestion and diffi- 
culties experienced in handling which have 
hitherto been experienced in the welding shops. 
The new single-bay building is provided with a 
3-ton and a 5-ton electric overhead travelling 
crane. The tracks on which these cranes 





up to 80ft long can be welded. The new bay 
adjoining the main shop, a photograph of 
which we reproduce, is equipped with machines 
for the preparation of work to be assembled 
by welding. Amongst the larger plant in 
this bay are a plano-guillotine shearing machine 
of 15ft by }in mild steel capacity, a set of 
9ft by. 4in capacity plate-bending rolls, a similar 
set of rolls for mild steel plates up to 22ft by 





WORK PREPARATION BAY 


run form a continuation of the overhead track 
in the original shop and both are available 
over the full 675ft run. 

Overhead busbars are provided along the 
full length of the south side of the portal frame 
building and by means of connections to these 
bars welding regulators can be fed at any 
desired point in the shops. This arrangement 
permits a great deal of flexibility in planning 
and laying down work in the shop and avoids 
congestion, which might otherwise occur, 
near main welding stations. Power is fed to 
the busbar installation from multi-operator 
transformers housed in an adjacent substation. 
The supply cables from the station run in 








Zin mild steel capacity, and a 750-ton, 18ft 
press brake. 

Typical of the class of work carried out in 
the welding shop extensions is a double com- 
partment tank for the ‘‘ Tyne ”’ aircraft fueller. 
This mobile fueller is stated to be the largest 
of its kind and has a capacity of 4000 gallons. 
Its cab, pumping chamber and 4000 gallon 
tank form a single, completely fabricated 
structure, which is carefully stressed and 
designed for economy in manufacture. Also 
in course of construction in the shop is one 
of a number of stainless steel mixer shells, 
8ft wide, 10ft deep and 20ft long, fabricated 
in fin and }in thick plate. These mixer shells 
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each weigh some 40 tons when assembled, 
and one in an advanced stage can be seen 
in the foreground in an illustration here- 
with. It will be appreciated that in manu- 
facturing such large pieces of equipment ade- 
quate manceuvring space, headroom and lifting 
equipment is particularly desirable to make 
economic and efficient fabrication possible, 
and with the new portal frame extension all 
three of these factors have -been introduced. 


—_—_—_@———_—. 


A Portable High-Speed 
Pyrometer 


THE accompanying illustration shows the 
general appearance of a portable high-speed 
pyrometer known as the ‘“ Dynatherm.” It 


THE ‘*DYNATHERM”’ HIGH-SPEED PYROMETER 


is designed for determining the temperature 
distribution of rotating or rapidly moving 
bodies within the range of 200 deg. to 1000 deg. 
Cent. The sensitive element of the instrument 
* is a lead sulphide cell, which responds to tem- 
perature changes in a fraction of a millisecond. 
The indicator is a cathode ray tube, which, in 
conjunction with a synchronised time base, pro- 
vides a panoramic display of the temperature 
distribution on the surface of the moving or 
rotating body. 

As illustrated herewith, the “ Dynatherm ”’ is 
a self-contained instrument, housed in a sub- 
stantial mahogany case, provided with a carry- 
ing strap. It is designed for mains or battery 
operation and a vibrator converter is incor- 
porated so that the pyrometer can be used with a 
12V battery in the field. A hinged lid protects 
the instrument panel which carries the screen 
of the. cathode ray tube and the associated 
control knobs. A recess at one end of the box 
(on the left of the illustration) stores the lead 
sulphide cell detector, together with a photo- 
electric cell probe unit. To minimise the effect 
of ambient temperature changes the detector is 
housed in a thick-walled copper tube. In use 
it is mounted close to the hot body and is 
connected to the instrument panel by a flexible 
cable. 

The effect of radiation on the lead sulphide 
cell is to lower its electrical resistance, and a 
specially designed balanced d.c. amplifier pro- 
duces on the cathode ray tube a trace, the 
amplitude of which corresponds to the tempera- 
ture of the hot body. To register the tempera- 
ture of successive portions of a rotating body 
a time base or synchroniser is arranged to be 
triggered by the rotating body either by direct 
electrical contact or by means of a photo- 
electric cell. The effect of the synchroniser is 
to display the cathode ray trace as a series of 
peaks, the ordinates representing temperature, 
to an appropriate scale, and the abscisse repre- 
senting 360 deg. of rotation of the body. A 
transparent graticule enables the temperature 
at any angular position of the body to be noted. 

From the foregoing it is clear that the 
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“ Dynatherm ” is not a direct-reading instru- 
ment and it cannot be used to measure actual 
temperatures, without suitable calibration. 
Precise calibration would involve comparing 
the emissivity of the material of the body under 
investigation with that of a “black body.” 
Although such a determination would yield 
accurate results in a well-equipped physical 
laboratory where the technique would be 
familiar, the work would be beyond the scope of 
many industrial laboratories. 

However, the main use of the “‘ Dynatherm ” 
is not to provide an accurate standard of 
temperature, but to give comparative readings 
of rapidly varying temperatures. For this 
class of work it is desirable to calibrate the 
instrument for each particular job. Calibration 
can be done simply and effectively with refer- 
ence to a thermo-couple by mounting the lead 

sulphide cell close to the 
body to be measured 
(for example, the com- 
mutator of an electric 
motor). Simultaneous 
readings can be taken 
of the cathode ray tube 
deflections and of the 


thermo-couple attached to the body, while the 

temperature of the latter is raised through the 

desired range. : 
A brief specification of the ‘‘ Dynatherm ” is 

reproduced below. 

200 to 1000 deg. Cent. 

2}in 

1 min per 15 deg. Cent. 

0-1 millisecond 

0 to 40,000 r.p.m. 

110V-250V, one-phase, 
50-60 c/s 

30VA 


12V 40Ah 
17in by 12in by 8in 


Temperature range ... ... ... 
Diameter of cathode ray tube ... 
Deflection sensitivity 

Speed of response... 

Speed of synchroniser 

Power supply ... 


Mains consumption... ... ... 

Accumulator (supplied sepa- 
nee | eee 

Dimensions of instrument 


The ‘‘ Dynatherm ” was developed for high- 
speed pyrometry by Electronic Instruments, 
Ltd., Richmond, Surrey, in conjunction with 
Ferodo Ltd. 


An Expanding Mandrel 


THe design of an interesting new type of 
expanding mandrel which is now being made by 
Alfred Herbert, Ltd., of Coventry, is based upon 
the fact that rubber is incompressible and 
although it changes its shape under pressure its 


volume remains constant. In the new tools 
the expanding medium employed is commercial 
rubber, the thrust exerted upon the rubber 
being transmitted to the expanding portion of 
the tool. The degree of expansion is kept within 
the elastic limit of the material from which the 
mandrel body is made, and retraction to the 
original dimension is assured when the thrust is 
relieved. 

The cut-away illustration reproduced above 
shows the construction of one of the mandrels 
and its method of operation. Fitting closely in 
the bore at the work holding end of the body of 
the tool are two rubber expansion plugs A and 
an end plug B. A distance piece C is inter- 
posed between the two plugs and at the inner 
end of the bore is a pressure pad D. A wedge H 
is fitted behind the pressure pad, and when this 
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wedge is forced down by the screw F its thrust 
reaction is taken by the plug @ screwed in the 
head of the mandrel. It-will thus be seen that 
as the wedge is forced down it exerts pressure 
which is transmitted to expand the rubber plugs 
in the bore. Owing to the constant volume 
factor of the rubber the mandrel is expanded 
by an amount which is restricted only by the 
elastic limit of the material from which the 
mandrel is made. The maximum expansion 
recommended is 0-002in and over-expansion is 
prevented by the head of the screw F coming 
into contact with a shoulder. When the wedge 
screw is released the wedge is returned by a 
spring-loaded plunger EH and the work- 
holding end of the mandrel contracts to its 
original diameter. 

A range of standard mandrels from lin to 
2}in nominal diameters, in increments of }in, 
is at present being made by Alfred Herbert, 
Ltd., and by the use of sleeves each size can be 
made to accommodate work up to #,in above its 
nominal diameter. 

The makers point out that with this type of 
mandrel very close control of production limits 
can be maintained, work can be accurately 
replaced on the mandrel and production time 


ARRANGEMENT OF EXPANDING MANDREL 


can be reduced. It eliminates the difficulty 
encountered in maintaining close tolerances 
of concentricity when using a taper mandrel 
to hold work with a parallel bore. With such 
taper mandrels it is not possible to ensure that 
successive jobs occupy the same longitudinal 
position owing to wear, changes in pressure, &c., 
and this factor often leads to loss of time in 
repetition working. On the new expanding 
mandrel the work can be slid up to a collar 
which can be set to ensure the precise longi- 
tudinal position of successive jobs. 

Mandrels and other machine shop tools 
based upon this principle are made under the 
patents of the Bristol Aeroplane Company, 
Ltd., and for the manufacture and sale of these 
tools Alfred Herbert, Ltd., has been appointed 
the sole licensee. 


a 


Burwprne RESEARCH Cone@RESS.—A Congress on 
Building Research is to be held in London from 
September 11 to 20, 1951. It will take note of the 
rapid developments in building science made since 
the end of the war and has been arranged because 
of the great and growing interest shown in the 
subject in many countries. The congress is spon- 
sored by the British professional institutions and 
learned societies interested in building science, 
and by Government departments, with the support 
of representative industrial federations in Great 
Britain. The Department of Scientific and Indus- 
trial Research is providing the central organisation 
for the conference. Papers are being invited from 
research workers in many countries on a wide range 
of topics, and arrangements are being made to 
welcome a large number of visitors from overseas. 
The purpose of the congress will be to review the 
progress made in research in relation to archi- 
tecture, building and the associated branches of 
civil engineering. The congress will be organised 
in three divisions, which will hold concurrent 
meetings, and visits to buildings of interest and 
to civil engineering works, &c., will be arranged. 
Announcements of detailed arrangements will be 
made in due course, but those interested are asked 
to notify the Organising Secretary, Building 
Research Congress, 1951, Building Research Station, 
Garston, Watford, Herts, so that information may 
be sent directly. 
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Metallurgical Topics 


Flame Hardening 

THE depth of hardening of a flame-hardened 
surface depends on the composition of the steel ; 
in general, it increases with increasing alloy 
content. This is not an invariable rule, how- 
ever, as grain size may exercise a consider- 
able influence on hardenability. J. Kubasta 
expressed the hardenability of steel in terms 
of the diameter of a quenched bar, at which the 
core hardness reaches 95 per cent of that of the 
surface. This value, known as the critical dia- 
meter, was a characteristic of the material 
and made it possible to foretell with certainty 
the depth of hardening obtainable in work of 
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Fic. 1—Depth of Hardening in Relation to Critical Dia- 
meter and Gas Velocity for 20mm and 60mm Specimens 
and a Hardening Temperature of 750 deg. Cent. 


small and medium dimensions. To ascertain 
the critical diameter, Kubasta used either a 
wedge shaped or a stepped test piece. Both of 
these required subsequent fracture or sectioning 
and grinding. The critical diameter may, how- 
ever, be derived from the data of the Jominy 
end-quench test. 

The influence of the hardenability of steels 
on the results of flame hardening has been 
studied by H. W. Grénegress.1 He employed 
three steels having the following compositions : 


A B Cc 
percent percent percent 
Carbon ... A040. 0-93. > 1-08 
Silicon 0- a E +: a 30 
Manganese 0-09 +33 *28 
Chromium ... .. .. — 0-18 1-18 
VemaGIO «iia a er OB, ole 
Critical diameter, mm... 12 ete, Oe «ee 80 


The gas used was a mixture of three parts 
of coal gas to two of oxygen. The rate of flow 
was varied from 75m/s to 150m/s with resulting 





Steel 
8 


A 


Critical Diameter 


Depth of Hardening mm. 


~ 


Diameter of Specimen mm. 
Fic. 2—Depth of Hardening in Relation to Diameter of 
Specimen and Critical Diameter for a Gas Velocity of 
125 m/s and a Hardening Temperature of 750 deg. 
Cent. 


variation in heat output per centimetre width 
of burner from 5200 to 10,400 k. cal. per hour. 
Experimental bars, 20mm to 100mm in dia- 
meter, were treated, the surface being heated to 
750 deg. Cent., and the time from the moment of 


1 Stahl und Hisen, March 2, 1960, Vol. 70, page 192. 








entering the flame to that of entering the 
sprinkler accurately measured. The bars were 
then hardness tested, sectioned and the struc- 
ture examined. Measurements were made of 
the total depth of hardening which was taken 
as being equal to the depth of martensite plus 
that of the transition zone. 

The investigation showed. that the surface 
hardness was not dependent on the critical 
diameter nor on the size of bar treated, provided 
that the correct hardening temperature was 
reached, The average surface hardness of all 
sizes of bar was Rockwell C 67 for steel A, 65 
for steel B, and 68 for steel C, and these values 
were more nearly related to the carbon content 
of the steels than to their critical diameters. 
The heating time was, of course, also inde- 
pendent of the critical diameter. It depends 
only on the dimensions of the work and on the 
velocity of the gas, i.e., on the burner per- 
formance. Under similar conditions of pro- 
cedure and size of work, the linear depth of 
hardening increases with the critical diameter. 
Under similar conditions of procedure, the depth 
of hardening of a given steel (i.e., for a given 
critical diameter) decreases with increase in the 
size of the work. Increased velocity of gas, 
resulting in decreased heating time, gives a 
smaller depth of hardening. A 20mm diameter 
bar of steel C (critical diameter 30mm) was 
hardened throughout by a 75m/s gas stream, 
but only to a depth of 3mm when the velocity 
of the gas was 150m/s with correspondingly 
smaller heating time. With steel A (critical 
diameter 12mm) the corresponding figures were 
3:4and 1-8. 

The results are expressed in a table and in 
several curves, two of which are reproduced in 
Figs. 1 and 2. 


Deep-Drawing Steel Sheets 


Ir is generally recognised that the physical 
properties essential to good performance in 
deep-drawing or pressing operations are difficult 
to define. Though the general trend of the 
effect of a particular property may be under- 
stood, the behaviour of the metal under the 
press is determined by the combined effect of 
its properties and of other factors extraneous 
to the metal itself. The properties which may 
be expected to determine the behaviour of the 
metal during deep drawing have been reviewed 
very completely by Dr. Jevons in his well- 
known. treatise, “‘The Metallurgy of Deep 
Drawing and Pressing.’ Composition, crystal 
size, the true stress-strain diagram, S=kH" 
(where k is an indication of the strength of the 
material, and n indicates its work-hardening 
characteristics under simple tensile stress), and 
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Fic. 1—Summarised Diagram of Behaviour in Relation 
to Ratio of Width Strain to Thickness Strain, and to 
Yield Ratio 


other mechanical properties, as well as simple 
practical tests like the “ tear length ” test, and 
special cupping tests such as the Erichsen, 
Olsen, Jovignet, &c., all have their importance. 
Outside certain limits they indicate detri- 
mental effects with certainty ; but it is another 
matter to be able to attach to the properties 
measured numerical values which will ensure 
good performance. 

Among the properties classed as a defect is 


the condition known as “ directionality,’”’ or 
variation in physical properties of sheet metal 
relative to some direction, usually that of 
rolling, in which tests are made or behaviaur 
observed. It must be classed as a defect because 
it causes uneven flow of the metal, gives rise 
to “ ears ” in the rim of a pressed cup, and may, 
in cases of pronounced directionality, result in 
actual failure through cracking. One must 
agree with Dr. Jevons, however, that “ the 
elimination or definite control of directionality 
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in rolled sheet may be very difficult,’’ and that 
“it is a property to the effect and control of 
which more attention will have to be given.” 

The effects of plastic anisotropy (or “ direc- 
tionality ”) have been investigated by W. T. 
Lankford, S. C. Snyder and J. A. Bauscher* in 
their study of the performance of deep-drawing 
sheets in severe forming operations such as 
automobile fender draws. Although these 
authors endorse the opinion that an isotropic 
material is best suited for symmetrical forma- 
tions, they found that for certain unsym- 
metrical formations material having a con- 
siderable degree of plastic anisotropy of a 
favourable nature resulted in the best press 
performance. In an isotropic material, plastic- 
ally strained in tension, the percentage con- 
tractions in width and in thickness are equal. 
The criterion of plastic anisotropy which was 
used was the ratio (R) of width strain to thick- 
ness strain.2 This ratio does not change with 
increasing strain from yield up to maximum 
load. In some sheets there is pronounced 
deviation from the value of unity characteristic 
of an isotropic material, values of R from 0-7 
to 2-8 being observed. The values of R may 
vary considerably with direction of test piece 
in relation to direction of rolling, but the value 
in the longitudinal direction (R;) was used in 
comparing materials in this investigation. 

In a preliminary investigation of a group of 
twenty materials exhibiting extreme variations 
in press performance in a difficult fender forma- 
tion, large differences in the R,; values were 
usually found between material having good 
press performance and that having poor press 
performance. The difference in preferred 
crystallographic orientation which gave rise 
to plastic anisotropy was reflected in magnetic 
properties, and the characteristic curves given 
by the recording torque magnetometer*® were 
different. Thus, it was found that all the nine 
good lots, except one, exhibited the favourable 
type of magnetic torque curve, and all the 
eleven poor lots, except two, showed other types 
of curve. 

These twenty were grouped with another 
twenty-six, making forty-six lots of known 
drawing performance (seventeen ‘“ good ”’ and 





1 American Society for Metals, Annual Convention, 
October, 1949, Preprint No. 30. 

*L. R. Jackson, K, F. Smith and W. T. Lankford, 
“Plastic Flow in Anisotropic Sheet Steel,” Metals 
Technology, August, 1948, Technical Publication -No. 
2440, 

3 Mechanical Engineering, 1949, Vol. 71, page 510. 
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twenty-nine “ poor ”’), and all having similar 
ordinary mechanical tests. When materials 
whose deep-drawing performance was classed 
either as “ good ” or as “‘ poor ” were compared 
on the basis of their mechanical properties, the 
following relations were revealed :— 


Number of lots 
“ Good ” 6 Poor ” 
Rockwell hardness, “‘ B ” : 
40 and under... Seep etree ys Me 
Over 40 Se pee | | 


Olsen ductility value (26 lots 6 tested) : 


460 and under 8 14 

Over 460 3 1 
Yield point : 

24,000 Ib per square inch and under ae 

Over 24,000 lb per square inch a ee 
Yield ratio : 

55 percentand under... ... ... 15 ... 16 

Over 55 per cent... . ee ie 
Elongation (45 lots reported) : 

43 per cent and over. ; meet. eros 

ae 43 percent... - € ». 5 

’ from true stress-strain curve : 

0- 24 and over ah wer! as, eee me! ow 16 

Under 0-24 boi esis Cilcaa? coe ube) le 
Magnetic torque curve : 

Waenees  C9R8..:. 205 on ee HS. BD 

Other types . - 2 16 
Ry, indicating departure ‘from n isotropy : 

i- er over. ; SS ee. 

end rl- ee” 3 19 


The only property which showed any promise 
of classifying the materials correctly was 
anisotropy measured by R, 1-5 and over, and 
attempts were made to find another property 
which would eliminate some of the poor 
specimens from the favourable classification. 
Most combinations gave no improvement, but 
the following gave results in better agreement 
with practice :— 


Number of lots 
“deed” ~ Poor” 
Ry, 1-5 and over, yield ratio 0-55 and 
under ... pas TU. “one 4 
Not conforming’ to the above. as o ws ae 
Ry 1-5 and over, “‘n” 0-24 and over 14 3 


Not conforming to the above... 3 ... 26 


The individual results for the forty-six lots 
are plotted in the original paper, but the dia- 
grams in Figs. 1 and 2 serve to show the 
regions predominantly ‘‘ good” and _ those 
predominantly “poor,” the positions of the 
three good lots in the latter region being 
indicated. The curve in Fig. 2 represents a 
numerical quality index which the authors 
suggest, but which includes two more poor lots 
‘in the favourable region. 

The authors’ main conclusion is that the use 
of isotropic material, processed to give a good 
performance in a symmetrical draw, results in 
high die scrap in an unsymmetrical fender 
draw, and that for such purposes anisotropic 
material is best, though it must be chosen so 
that the character of its anisotropy is best 
suited to the forming operation involved. If 
this grading of material is to be achieved it 
emphasises again the need for control of direc- 
tionality. It is well known that if directional 
properties remain reasonably constant from 
batch to batch they can be allowed for, and 
even utilised beneficially ; but unfortunately 
they are seldom constant. To produce sheet 
free from, or exhibiting very slight, directional 
properties for some purposes, and also to vary 
the degree of directionality at will to meet other 
requirements, calls for much more investigetion 
of the problem. It is, howevey, a line of advance 
which might have far-reaching beneficial results. 
The work described above definitely implies 
that a suitably defined degree of directionality 
should be a property always included in any 
specification of sheet pure hased for deep drawing 
or pressing. 


Stainless Steel Railway Coaches 


ABOUT sixteen years ago there was consider- 
able discussion in America about the use of 
stainless steel for railway coaches.* This led 
to the manufacture by the Edward G. Budd 
Manufacturing Company, of Philadelphia, of 
a train which incorporated 18:8 chromium- 
nickel austenitic stainless steel sheet, shot- 
welded, with ‘ Chromansil” frame, roller 
bearings and crumpled aluminium insulation. 
“Chromansil” is a high-tensile steel con- 
taining about 0-5 per cent chromium, 1-2 





* See, for example, T. H. Gerken: “Stainless Steel 
Commends Itself to the Railroads,”’ Iron Age, August 9, 
1934, Vol. 134, page 8. - 
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per cent manganese and 0-75 per cent silicon, 
with carbon 0-05 to 0-35 per cent according 
to requirements. ‘This train went into service 
in October, 1934, and was followed by others. 
Against the initial high cost of materials, it 
was claimed that operating expenses would 
be reduced, both in traction and in wear of 
rails, owing to the lighter construction and 
reduced tare weight of the coaches; and also 
that there would be a saving owing to the 
elimination of deterioration due -to corrosion. 

The avoidance of corrosion was, of course, 
never much in doubt, but there has recently 
been an opportunity to verify it.t| The two 
twelve-car stainless steel trains introduced 
into the ‘Denver Zephyr” service of the 
Chicago, Burlington and Quincy Railroad, 
have been overhauled after nearly thirteen 
years of continuous running, during which 
they covered about 4} million miles at speeds 
which often reached 90 miles per hour or 
more. All the cars were stripped to the frames 
and, it is stated, “ striking justification was 
found for the use of stainless steel in their 
construction.”” There was no sign of corrosion 
in the stainless sheet or at the welds ; nor was 
there any in the frame members. (These, 
presumably were not made of stainless steel 
but of a low-alloy high-tensile steel, partially 
resistant to corrosion, as in the case of the 
prototype). The only damage discovered 
consisted of two small cracks, each about lin 
long, in the door sill of a baggage car. These 
were probably due to overloading and the sill 
was replaced accordingly. The stainless steel 
tanks, also, showed no sign of corrosion, 
whereas carbon steel conduits, junction boxes, 
filler strips and partitions were badly rusted 
and had to be replaced. 

The condition of these coaches demonstrates 
the reliability of stainless steel construction, 
and confirms the anticipated durability of 
stainless steel components; but it adds little 
that was not predictable towards the solution 
of the economic questions which govern the 


- use of stainless steel in railway rolling stock. 


La Metallurgie 


THE old-established French journal La 
Métallurgie, in entering upon its eighty-second 
year of publication, has abandoned its large 
format and now appears in @ more compact 
form. This does not imply any diminution in 
the amount of matter presented, but rather the 
reverse, nor will there be any change in the 
character of the contents. In the new volume, 
which started in January, 1950, the series of 
papers on blast-furnace technique is being 
continued ; there are articles on the atomic 
structure of alloys, zinc and aluminium alloy 
pressure die castings, and the industrial uses of 
propane and butane, and an excellent review, 
based on thirty-three published papers, of 
micro-hardness testing. La Métallurgie has 
never claimed to be a medium for the publica- 
tion of the detailed results of research, but it 
is well known for its carefully documented 
reviews of progress in the field of metallurgy, 
both in its manufacturing and commercial 
aspects and in all that concerns the physical 
properties, characteristics and uses of metal- 
lurgical products. 


Equilibrium Data for Tin Alloys 


A BOOKLET with the above title, compiled 
by Messrs. L. T. Greenfield and J. S. Bowden, 
and published by the Tin Research Institute, 
contains the equilibrium diagrams of all the 
important tin alloys, with references, explana- 
tory notes and information about crystal 
structure. The binary diagrams are based on 
the most reliable existing data, and are clearly 
drawn in as accurate a form as possible. When 
authorities differ on the composition and tem- 
perature of invariant points, the different 
values assigned to them are recorded numerically 
in the notes. There is a bibliography covering 
the ternary systems, but no ternary diagrams 
are given. The authors, on behalf of the 
Institute, have produced a critical survey of 
equ librium data which should be of value to 
all who are interested in tin alloys. 


t Railway Gazette, November 25, 1949, page 606. 
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French Engineering News 
(From our French Correspondent) 


Work in the Lorraine iron mines is to be 
reduced to forty hours a week owing to the 
increase in ore stocks. Diminished home 
consumption is very evident, while exports 
to Germany are slight. 

* * * 

France is to prospect for niobium ore, which 
is used in the preparation of special steels for 
jet engines. Quarries in the Haute Vienne 
which are known to contain comparatively rare 
ores may be reopened. 

* * * 

About 15 tons of oil are now being produced 
daily in Algeria near Sidi-Aissa. Fourteen wells 
have been bored to an average depth of 300m, 
and ten of these are at present being exploited. 
A very pure spirit is obtained comprising 
30 per cent of 42 octane spirit, 12 per cent lamp 
oil and 20 per cent heavy oil. A pilot refinery 
is being installed near the boring and it is 
expected that production will eventually 
increase to 100 tons daily. 

Another interesting development in Algeria 
is the installation of refrigerating equipment at 
Meknes, where it is expected that 10,000 cubic 
metres of cold storage will be available by the 
end of 1950. A cold storage plant of 10,000 
cubic metres will also be constructed at 
Marrakesh and at Casablanca it is planned to 
construct a jetty on which will be built a 
refrigerated warehouse comprising a transit 
plant enabling 2000 tons a day to be frozen. 

x * * 


In French East Africa, the Sté. des Petroles 
de 1’A.E.F. has taken over oil research and 
prospecting. Four borings have already been 
made. Efforts will be concentrated on prospect- 
ing for oil which is known to exist in the Gabon. 

The 10,000kW hydro-electric plant which is 
to be installed on the Djoue to electrify the 
Brazzaville area may later be enlarged to a 
capacity of 30,000kW. Negotiations regarding 
the supply of current to the Belgian Congo are 
in progress. The French East Africa Electric 
Company is studying the possibilities of elec- 
trifying Fort-Lamy and intends to electrify 
Dolisie in Central Congo. 

* * * 

The first stage in the construction of barrage 
reservoirs in the Seine basin ,has been com- 
pleted and a storage capacity of 140 million 
cubic metres of water has been provided. The 
second stage of this series of projects will pro- 
vide a further 1400 million cubic metres of 
storage. Three reservoirs will be constructed 
to supply Paris with drinking water. It is 
estimated that the barrages already constructed 
could yield a maximum of 64 million kWh 
of hydro-electric energy annually, and those 
envisaged in later stages of the scheme would, 
theoretically, supply 490 million kWh annually. 
Other works included in the scheme are the 
provision of a canal network and control of 
river flow. These measures, it is estimated, 
would save inland water transport 20 million 
francs over fifty years, the estimated time 
it will take to complete the project, provided 
credits are forthcoming. 

ok * * 

The Secretary of State for Economic Affairs, 
Monsieur Robert Buron, has announced the 
formation of a National Productivity Committee 
which aims to increase French production, 
while at the same time improving purchasing 
power. The Committee is to establish a general 
programme for increasing productivity, to 
formulate practical measures for applying the 
programme, and to act generally in an advisory 
capacity. 

* * * 

The Ardennes Foundry Syndicate recently 
organised at Charleville the first of a series of 
conferences to discuss the information gathered 
in America by a productivity foundry mission. 
Monsieur Pierre Ricard, Vice-President of the 
Foundry Syndicate, spoke of the aim of the 
mission and of the valuable information gained 
on specialisation in work and working methods. 
American productivity, he stated, was 2:5 
times higher than French. 
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Engineering and Shipbuilding Wages 


The Minister of Labour, Mr. Isaacs, 
was asked in the House of Commons last week 
if he had any statement to make on the recent 
decision of the Confederation of Shipbuilding 
and Engineering Unions to ballot its constituent 
unions on the claim for a wage increase of £1 
a week. 

In his reply, the Minister said that his depart- 
ment was in very close touch with the parties 
concerned, and he hoped that it would be 
possible to avert any trouble. Neither of the 
parties, the Minister continued, had reported 
the dispute to him, but he had felt obliged as 
a matter of public interest, to draw the atten- 
tion of the executive of the Confederation of 
Shipbuilding and Engineering Unions to cer- 
tain issues raised by the terms of the ballot. 
The reference of any dispute to the National 
Arbitration Tribunal, the Minister explained, 
was a matter for him and was not left to the 
choice of either party, and in certain circum- 
stances there might be other steps that he 
could take if they seemed expedient and 
desirable. In his view, the Minister added, 
in a matter of such importance, which affected 
a very large group of workpeople, it was 
essential that there should be no room for mis- 
understanding as to the law, and he had pointed 
out to the trade unions their responsibility to 
their membership in that regard. 

Mr. Isaacs also mentioned in his reply that 
he had ascertained both from the Engineering 
and Allied Employers’ National Federation 
and from the Confederation of Unions the 
position that had been reached in the negotia- 
tions for a new wages structure for the engi- 
neering industry. He found that although the 
discussions had not so far yielded any satis- 
factory result, the matter was still open for 
negotiation. The employers had stated, how- 
ever, that they were not in a position to resume 
discussions while the claim for a £1 a week 
increase was a live issue. 

In conclusion, the Minister said that he was 
keeping a close watch on developments, and 
would be ready at any time to do what he could. 
to assist the parties in arriving at a proper 
solution of their problems. 


The Federation of British Industries 


The annual general meeting of the 
Federation of British Industries was held in 
London on Wednesday of last week. Sir 
Robert Sinclair was unanimously re-elected 
as President for a second year of office. 

In an address, following his re-election, Sir 
Robert said that, since the war, British indus- 
try in general had made substantial achieve- 
ments to its credit, notably advance in research 
and development, considerable increase in 
production, and the establishment of a definitely 
upward trend in productivity. Yet, he observed, 
when we looked at the national account, 
we could not shut our eyes to the fact that our 
apparent progress towards recovery was in 
large measure dependent upon Marshall Aid 
and that we were living upon capital. It would 
be rash indeed to prophesy that we had seen 
the last of the economic crises. 

The hard facts of the present situation, Sir 
Robert observed, were exemplified in what 
money would buy to-day. To replace machi- 
nery cost two and a half to three times what 
was paid for the old, and the cost of financing 
raw material purchases had in general been 
heavily increased, the more so since sterling 
had been devalued. Meanwhile, taxation was 
eating into savings, corporate and private. 
Industry was undoubtedly threatened with a 
depletion of capital, which, unless corrected, 
must make expansion difficult and even 
prejudice the maintenance of current produc- 
tion. Moreover, Sir Robert continued, the 
dilemma that much of our capital goods 
required for home production had to be exported 
to pay for essential imports was still with us. 
Even if that dilemma was miraculously solved, 
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taxation at present levels so depleted resources 
that many companies could not afford the 
replacements they needed, much less the expan- 
sion that would be desirable. Without the 
continual replenishment of industrial capital 
there could not be maintained that efficiency 
which was essential if world competition was 
to be successfully met. 


Work Study and Operational Research 


A twelve-day residential course for 
production managers, industrial engineers, and 
methods and time study executives is to be 
held at the University Centre for Continued 
Studies, Primrose Hill, Bristol Road, Birming- 
ham, from Sunday, July 2nd, till Friday, July 
14th. It will be directed by Professor T. U. 
Matthew, who will be assisted by specialist 
lecturers. 

It is stated that the purpose of the course 
is primarily to survey basic principles and 
existing practice in engineering production 
and management, with particular reference to 
work study and operational research. An 
opportunity will also be provided for full 
discussion on the practical problems arising 
in the use and development of work study and 
operational research programmes in industry. 

Full particulars as to applications for the 
course, fees and charges, may be obtained 
from the Secretary, Department of Engineer- 
ing Production, The University, Edgbaston, 
Birmingham, 15. It should be noted that 
applications cannot be considered after May 
15th. 


Price Increases 

At the end of last week, the Ministry 
of Supply announced increases in the prices of 
copper, lead and zinc. From April 19th the 
price of electrolytic copper has been increased 
from £153 to £162 per ton, delivered con- 
sumers’ works. The Ministry’s buying price for 
rough copper, in slabs of from 2 cwt to 3 cwt, 
has also been raised from £120 to £126 per 
toc. The price of good soft pig lead has been 
advanced by £2 to £86 per ton delivered, a 
change which took effect on April 2Ilst. The 
price of zinc has gone up by £4 from April 
20th, the price per ton delivered of good 
ordinary brand zine thus becoming £95 10s., and 
the prices of other grades having been varied 
accordingly. Zine oxide prices have been 
increased by £3 10s. a ton and are now: red 
seal, £91; green seal, £92 10s.; white seal, 
£93 10s. 

Following the Budget speech, the Minister 
of Fuel and Power announced that he had 
approved immediate increases of ninepeace a 
gallon in the maximum selling prices of motor 
spirit, diesel oil for road vehicles, white spirit, 
and aviation spirit. This means that the 
maximum price of motor spirit, ex pump, is 
now 3s. a gallon in the Inner Zone, 3s. 0jd. 
a gallon in the Outer Zone, and 3s. 04d. a 
gallon in the General Zone. 


Britain’s Export Trade 
' The annual meeting of the Import and 
Export Merchants’ Section of the London 
Chamber of Commerce was held in London on 
April 21st, and, in the course of an address, 
the chairman, Mr. W. Mansfield, commented 
on the opinion of uninformed people who 
declared that all was well with Britain’s 
export trade. On the contrary, he said, a 
great deal of the country’s export trade was 
in jeopardy, for as the effects of the temporary 
stimulus provided by devaluation wore off, 
it’s grave disadvantages were becoming ap- 
parent. In his Budget speech, the Chancellor 
had said that it was hoped that the full extent 
of the rise in import prices had been seen, 
but, Mr. Mansfield observed, those words had 
scarcely been framed when copper was advanced 
about 6 per cent in price. 
There was much official talk, Mr. Mansfield 
continued, about increasing production as an 
automatic solution of the problem, but the 
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export of goods was not a unilateral process. 
It involved the co-operation of another country 
—which might or might not be satisfied with 
our prices or other terms of delivery—quite 
apart from the refusal of many countries to 
admit British goods at all, or at least in dimi- 
nishing quantities. Selling, Mr. Mansfield 


_ Claimed, was now the more urgent side of the 


problem and was likely to become increasingly 
difficult. Whilst exports of capital goods 
might be maintained at present levels for a 
time, the prospects were doubtful for the 
great bulk of general merchandise in the open 
markets of the world. That, Mr. Mansfield 
said, was’ the main trade of the country’s 
export merchants, who, before the war, handled 
about two-thirds of our overseas trade. Many 
of the smaller manufacturers who had been 
doing direct exports during the post-war boom 
conditions, when it had been too easy to sell, 
were necessarily without any long-term experi- 
ence in world markets. Mr. Mansfield’s fear 
was that, although their losses might be largely 
covered by Government insurance, the country’s 
losses when slump conditions came were likely 
to be much greater than they would have been 
if the business had been handled by experienced 
merchants. 


The London Dock Strike 


Another unofficial stoppage of London 
dockers, which began last week, has already 
caused a considerable amount of delay in the 
loading and unloading of ships in the Port of 
Londoa. The strike is stated to be a protest 
against the expulsion of three men from the 
Transport and General Workers’ Union. There 
is thus no dispute with the employers. As 
these notes go to press, it is reported that over 
13,000 dockers are participating in the strike 
and that eighty-four ships are idle. 

The Natioral Dock Labour Board—as well 
as the union—has appealed for a return to 
work, pointing out that the continuance of 
such a strike might jeopardise the entire dock 
labour scheme. The Minister of Labour, Mr. 
Isaacs, reported in Parliament on Monday 
that all necessary steps had been taken to safe- 
guard vital supplies and that the use of Service 
personnel had been authorised. The question 
at issue, the Minister said, was entirely a trade 
union matter with which the public was not 
concerned, and that to have a large-scale 
stoppage of the London docks under such 
circumstances was intolerable. The men who 
were remaining at work were demonstrating 
their loyalty to their fellow members aad to 
their trade union, and that was a duty which 
every trade unionist owed to his union. The 
Government, Mr. Isaacs declared, was deter- 
mined to protect the community by every means 
in its power. 


The Anglo-American Council on Pro- 
ductivity 
Under arrangements made by the 
United Kingdom section of the Aaglo-American 
Council on Productivity, two more specialist 
teams left for the U.S.A. last week. The first 
is a team composed mainly of industrial 
accountants, but including also managers and 
production engiaeers, which is to make a study 
of accounting, costing and statistical methods 
as an aid to industrial management. It has 
been stated that the team will investigate how 
far control figures assist the Americans in 
realising their high standard of productivity. 
The second team, which left on Friday 
last, has been drawn from the brass foundry 
industry, and is under the leadership of Mr. 
Frank Hudson, of the Mond Nickel Company, 
Ltd. In a tour which will last six weeks the 
team hopes to obtain a thorough insight into 
American processes of casting and manufac- 
turing the wide range of the brass founding 
industry’s products. American methods of 
production control, factory lay-out, packaging 
and marketing will also be studied. 
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Rail and Road 


Motor Veuicte Propuction.—The Society of 
Motor Manufacturers and Traders states in its 
monthly statistical review that during February 
there was an average weekly output of more than 
10,000 cars and 5000 commercial vehicles, and that 
new production records were thus established. Of 
the month’s total output, 80 per cent of the private 
cars and 63 per cent of the commercial vehicles 
were earmarked for overseas customers. Over 
33,500 private cars and nearly 10,700 commercial 
vehicles were actually shipped overseas in February. 
Britain’s agricultural tractor production in February 
reached 8100 units, the highest figure since March of 
last year, when import limitations overseas began 
to bring about a decline in demand and. conse- 
quently in production. 

Rartway Starr Excuance VisiTs.—An ex- 
change visit between small groups of specially 
selected younger railwaymen of the British and 
‘French and Netherlands nationalised railways has 
been arranged by the Railway Executive to take 
place in the early summer. Each of the groups 
will consist of four officials representing the operat - 
ing, commercial, civil engineering and regpenevegy 
and electrical engineering departments 
tively. The Anglo-Dutch exchange will be for a 
period of four weeks and the Anglo-French for six 
weeks. During these periods the officials will 
study (usually in the provinces) the railway sub- 
jects in which they specialise in their own country. 
The Dutch officials are due in England on April 
17th and the French on May 3lst; both British 
parties will begin their tour on May 31st. 

Roap VexicLe LicutTmnc ReGuLatTions.—The 
Minister of Transport has made new Road Vehicles 
Lighting Regulations which consolidate, with some 
amendments, the Regulations made in 1936 and 
subsequent Amendment Regulations on the subject. 
The principal amendments are the abolition of the 
requirement that obligatory front lamps shall be 
of the same power; @ new requirement that the 
centres of front lamps, the power of which exceeds 
7W, on motor vehicles first registered on and after 
January Ist, 1952, shall not be more than 3ft 6in, 
or, except in the case of lamps used only in fog or 
when snow is falling, less than 2ft 2in from the 
ground; an increase from 3ft 3in to 3ft 6in in the 
maximum height for swivelling front lamps, and 
provision to enable searchlights and other special 
lamps on stationary vehicles to be used for emer- 
gency repairs to sewers and to gas, water and elec- 
tricity apparatus. The new Regulations are obtain- 
able from H.M. Stationery Office. 


Air and Water 


Marie De-OrLeER.—An exclusive licence for the 
manufacture and sale of the Lawson de-oiler in 
Great Britain and most European countries has 
been granted to G. and J. Weir, Ltd. The Weir- 
Lawson de-oiler is an addition to the range of Weir 
boiler feed auxiliaries and will help to reduce run- 
ning costs. It consists of a circular tank containing 
the de-oiling elements, installed in the line between 
the condensate pump and the boiler feed tank. 
There are no moving parts and it is easily operated 
and maintained. The de-oiler is made in five 
standard sizes and production has commenced at 
Cathcart. 

Lianpow Arr AccipEent Inquiry.—The Ministry 
of Civil Aviation states that Mr. E. T. Jones, 
M.Eng., F.R.Ae.S., Principal Director of Scientific 
Research (Air) in the Ministry of Supply, and Cap- 
tain H. T. Farnsworth, Flight Test Superintendent 
of the British Overseas Airways Corporation Opera- 
tional Development Unit, have been appointed as 
assessors to assist Sir William McNair, K.C., at 
the public court of inquiry into the accident to the 
“Tudor V ” aircraft, which occurred at Llandow 
Airport, South Wales, on March 12th. The inquiry 
will open in the Nisi Prius Court at the Law Courts, 
Civic Centre, Cardiff, at 10.30 a.m. on Tuesday, 
May 16th. 

Sm F. Wuirrtr’s New ApporntMENT.—It is 
announced that Air Commodore Sir Frank Whittle, 
F.R.S., has agreed to act as a consultant to Power 
Jets (Research and Development) Ltd., in all 
matters relating to gas turbines except in the field 
of civil aviation. Sir Frank has accepted this 
appointment with the concurrence of the Board of 
British Overseas Airways Corporation, to which he 
will continue to act as honorary technical adviser 
on jet development. Power Jets (Research and 
Development) Ltd., is now responsible for holding 
and exploiting, in the national interest, patents 
resulting from Government research and develop- 
ment in the gas turbine field. 





Miscellanea 

EXHIBITION ofr Rap1o CoMponEnTs.—An exhibi- 
tion of radio and electronic components, valves 
and test gear, organised by the Radio and Electronic 
Component Manufacturers’ Federation, was held 
in Grosvenor House, Park Lane, London, W.1, on 
April 17th, 18th and. 19th. There were 102 
exhibitors, "showing a total of 200 categories of 
exhibits, ranging from miniature valves and com- 
ponents for hearing aids, to heavy-duty components 
for high-power television transmitters. 

THe Late Mr. C. M. Reap.—We have learned 
with regret of the death, which occurred recently 
at Ashurst, Southampton, of Mr. Charles Macartney 
Read, who for many years was district engineer of 
Pirelli-General Cable Works, Ltd., in S.E. England 
and East Anglia. Mr. Read, who was seventy-four, 
began his engineering career with the Brush Elec- 
trical Engineering Company, Ltd. Later, he served 
in the Malta Government Electricity Department, 
and as chief engineer to the Cape Peninsular Electric 
Lighting Company. 

EXHIBITION OF House JouURNALS.—An exhibition 
of current house journals, arranged by the British 
Association of Industrial Editors in conjunction 
with the Federation of British Industries, will be 
held on Thursday, May 4th, at the F.B.I. premises, 
21, Tothill Street, London, 8.W.1. The exhibition 
will be opened at 11 a.m. by Sir Robert Sinclair, 
President of the F.B.I., and a survey of the field of 
industrial journalism will be given by Mr. G. G. 
Kirkpatrick, of Unilever and Lever Brothers, Ltd. 
Some fifty periodicals will be on view. Admission is 
by invitation, which may be had on application to 
the Press Office, Federation of British Industries, 21, 
Tothill Street, London, S.W.1. “ 

METALLURGICAL PLant In 8. Raopesia.—lIt is 
announced that plans have now been completed 
for the construction in Southern Rhodesia of a new 
metallurgical plant to be operated by a recently 
formed company, Rhodesian Alloys, Ltd. The 
new company has an authorised share capital of 
£1,000,000, and its formation has been sponsored 
by John Brown and Co., Ltd. The plant is to be 
established in Gwelo, power being provided by the 
Electricity Supply Commission of Southern 
Rhodesia. The construction work is expected to 
take about two and a half years, and Messrs. John 
Miles and Partners will act as consulting engineers. 
The initial production, it is stated, will be of ferro- 
chrome, utilising local ores. 

“InpusTRIAL Exectric Mortors.”—A_ revised 
edition has been published of the useful pocket 
book, ‘“ Industrial Electric Motors,” by Higgs 
Motors, Ltd., Witton, Birmingham. The contents 
include a number of conversion tables and physical 
data followed by notes on the various types of 
motors and starters and their suitability for various 
applications ; enclosures, ratings, excess current 
loading and torque and temperature rise limits are 
dealt with. For those concerned with installation 
work the book contains extracts from the regula- 
tions for the electrical equipment of buildings. 
There are also sections on cable, conduit and fuse 
sizes, power factor correction, and tables on the 
horsepower for driving machinery, and hints on 
foundations, lining up belt drives, and maintenance 
and running instructions. 

Maanetic Recorpinc Tare.—We learn that a 
high-grade iron-oxide-coated magnetic recording 
tape is being manufactured by the General Electric 
Company, Ltd., Magnet House, Kingsway, London, 
W.C.2, for use in British, American and Continental 
designs of recorders. The tape has a high tensile 
strength and is very free from curl, stretching and 
layer-to-layer stickiness. It is cut by a process 
that ensures good tracking and flatness on the reels. 
The iron oxide layer is 0-0005in thick, and is con- 
trolled within close limits with regard to particle 
size and distribution. Two grades of tape are made : 
Grade A is a high-coercive-force tape and will 
give “radio” quality recordings when run at a 
speed of 74in per second, or “ dictation” quality 
at half this speed. The characteristics of this tape 

are similar to the best tapes used in American 
recorders. Grade B tape is intended for use in 
Continental machines based on German designs. 
The tape speed for “radio” quality is 15in per 
second, and for “ studio ”’ quality 30in per second. 
The characteristics are approximately equal to the 
German ‘“‘ type C”’ tape. The two grades of tape 
are not interchangeable on a particular recorder, 
but must be chosen according to the design of 
machine. Mechanical dimensions of the tape 
are: width, 0-25in+0-002in—0-004in ; thickness, 
0-0025in+0-0in—0-0003in. Standard reels, avail- 
able with or without aluminium spools, are: 
1250ft reels, 7in diameter, and 1000m reels, llin 
diameter. 
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Personal and Business 


Masor G. P. Butman, F.R.Ae.S., has been elected 
President of the Royal Aeronautical Society for 
1950-51. 


Dexion, Ltd., states that it has acquired new 
premises at Triumph House, 189, Regent Street, 
London, W.1 (telephone, Regent 4841). 


Mr. J. B. Mavor has been elected chairman of 
the North British Locomotive Company, Ltd., in 
succession to the late Sir Frederick Stewart. 


C. A. Parsons and Co., Ltd., announces the 
appointment to its board of Mr. A. McLean, who 
was until recently a local director of Barclays Bank, 
Ltd., Newcastle-upon-Tyne. 


THe CounciL oF THE ELECTRICAL RESEARCH 
AssociaTION has appointed Dr. W. B. Whitney, 
M.Inst.C.E., M.I.E.E., to be Assistant Director of 
Research under Dr. S. Whitehead. 


Hiesu Duty Attoys, Ltd., states that Mr. D. C. 
Embley, its advertising and publicity manager, is 
joining the staff of H. W. Carter and Co., Ltd., 
Coleford, Glos, in a similar capacity. 


KertH Brackman, Ltd., announces that Vokes 
(Canada), Ltd., Hermant Building, 21, Dundas 
Square, Toronto, will in future deal with sales of 
its fan and industrial gas equipment in Canada. 


Mr. D. Hatton Tuomson, M.I.C.E., is retiring 
on May 2nd from the position of engineer to the 
Portsmouth Water Company. Mr. R. W. Hall, 
M.L.C.E., M.I.W.E., has m appointed to succeed 
him. 


Tose INvEsTMENTS, Ltd., states that Mr. V. N. 
Limaye, special engineer at the Central Coach 
Building Workshops, State Transport, Bombay, 
has arrived in England to study passenger transport, 
especially coach building. His headquarters are at 
Metal Sections, Ltd., Oldbury, Birmingham. 


THE SoutH-WeESsTERN Exxectriciry Boarp has 
announced the retirement of Mr. A. E, Baker from 
the position of Paignton branch manager, after 
forty years’ service in the electricity supply industry. 
Prior to nationalisation, Mr. Baker was engineer and 
manager of the Paignton Electric Light and Power 
Company. 


Prorressor W. J. Puau, D.Sc., M.I.M.E., has 
been appointed Director of the Geological Survey 
and Museum of Practical Geology in the Depart- 
ment of Scientific and Industrial Research, in 
succession to Dr. W. F. P. MeLintock. Professor 
Pugh, who will take up this appointment in the 
autumn, is at present Professor of Geology and 
Deputy Vice-Chancellor in the Victoria University 
of Manchester. 


SuLzer BrotuErs (London), Ltd., has appointed 
John Carruthers and Co., Pty., Ltd., Ocean Street, 
Edgecliff, Sydney, N.S.W., as representative and 
agent for diesel traction equipment throughout 
Australia. John Carruthers and Co., Pty., Ltd., 
will handle both railway and industrial locomotive 
business, and the oil engines installed will be those 
made for Sulzer Brothers (London), Ltd., at the 
Barrow Works of Vickers-Armstrongs, Ltd. 





Contracts 


VauXHALL Motors, Ltd., Luton, has received a 
contract from the Argentine for a fleet of some 375 
Bedford bus chassis fitted with Perkins diesel 
engines, with an appropriate stock of spare parts. 
Shipments are to start in June and are to be com- 
pleted by next October. The value of the contract 
is put at £250,000. 





Technical Reports 


The Welding of Aluminium ae Investiga- 
tion of Associated Problems. By W. I. Pumphrey, 
M.Sc., Ph.D. Research Report No. 6. The Alu- 
minium Development Association.—This report, 
which is a continuation of Research Report No. 1, 
is a summary of the further work of the Welding 
Research Team at the University of Birmingham. 
It presents certain conclusions on the tendency of 
aluminium alloys to cracking and on the practical 
application of these conclusions to welding problems. 
Testing procedure is described and its value assessed, 
factors influencing cracking are also discussed, 
together. with a survey of cracking tendencies and 
methods of minimising them. There are included a 
number of cracking diagrams for the principal 
aluminium alloys arranged in Binary, Ternary, 
Quaternary and Quinary groups. 
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When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an és not illustrated the specifica- 
tion is without drawings. first given is the date of 
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INTERNAL COMBUSTION ENGINES 


634,678. July 21, 1947.—Comsrmep InsecTor 
Nozztes anD Spark Puivues For INTERNAL 
ComsBusTIon Enotes, American Bosch Cor- 

ration, of 3664, Main Street, Springfield, 
ampden County, Massachusetts, United 
States of America. 

This invention consists of a combined spark 
plug and injector nozzle for internal combustion 
engines, ey engines of a “ high ou! "Re 1 4 
type, such as those employed in aircraft. 
is a schematic diagram of the electrical pena 
employed with an injector-type high frequency 
plug and Fig. 2 is a sectional view of a combined 
high frequency sy plug and injector nozzle 
constructed acco to the invention. In the 
circuit shown in Fig. 1 A is a lead from the dis- 
tributor and magneto of the engine and B is an 
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Fig. 2 
No. 634,678 


oscillator gap; C is a condenser; D is the peitaary 
winding ; is the secondary winding ; 

the sparking gap and G are grounds. In Fig. 2 p 
is shown the general arrangement of the various 
components in the spark plug and injector nozzle. 
It will be noted that the fuel lines carry the elec- 
trical energy and, therefore, must be shielded 
and insulated electrically from the grounded shield 
and also that the petrol or other fuel is used to 
insulate the plug transformer. Petrol and other 
fuels such as diesel fuels have been found to be 
good insulators and when under pressure and 
flowing they act not only as perfect impregnants 
at all altitudes, but also protect the electrical 
parts from injury caused by extreme heat, and 


excellent insulation is provided thereby for 
the primary and secondary windings.—March 
22, 1950. 


—— September 17, 1947.—IMPROVEMENTS IN 
Exuaust SILENCERS FoR INTERNAL Com- 
BusTION ENe@ines, John Wallingford, of 
Perkins Mills, County of Hull, Province of 
Quebec, Canada. 

This invention relates to improvements in an 
exhaust silencer for internal combustion engines 
and appertains particularly to one in which the 
exhaust are arranged to mingle with a 
secondary fluid. In the exhaust silencer shown 
the main jacket or housing A is in thread-coupled 
halves merely for the purpose of facilitating 
assembly. At the input end B the exhaust manifold 
tube or conduit OC enters, continuing into the 
housing and bending so that its mouth D is aligned 
with the housing axis. Here it lies within a con- 
centric sleeve HZ, having approximately twice the 
cross-sectional area of the tube C, and provided 
with internal helical flanges or fins F. open 
end of the conduit is spaced inwards of the outer 
end of the sleeve. Beyond the delivery end of 
the sleeve a series of s baffles G extend in 
frome opposite sides of the housing and in the 
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outlet end of the housing, and from an opening 
or outlet aperture therein, protected by a screen 
or filter L, a duct leads to a pump unit M that 
feeds as by the pipe or N through a secon- 
dary inlet in the upper or inlet end of the housing 
A to the sleeve HZ. In use, a stream of secondary 
fluid, either a liquid or a gas of greater specific 
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gravity than the exhaust fumes, is driven by the 
pump in a fast flowing stream through the finned 
sleeve, where it is given a whirling motion, forming 
a vortex with a vacuum, or partial vacuum, at 
the centre, which sucks in the exhaust entering 
through the mouth D, smoothing out the spaced 
exhaust impulses into an even continuous whirling 
current. The fluids then encounter the baffles G 
so that the whirling is disturbed and. interrupted 
and the exhaust gases and heavier stable driving 
fluid are completely separated so that on reaching 
the lower or outlet end of the housing, the former 
emerges in a quiet, gentle stream from the upper 
outlet J while the latter collecting in the well 
is drewn back by the circulating purop and returned 
to the sleeve.—Marvh 29, 1950. 


HEAT EXCHANGERS 
634,747, October 23, 1947.—IMPROVEMEN'IS IN 
TusuLtakR Heat Excuancers, Andre Huet, 


of 48, Avenue du President Wilson, Paris, 
France. 

This invention concerns tubular heat exchangers, 
employed for the transfer of heat from one fluid 
to another. In the accompanying drawings, 
Fig. 1 shows diagrammatically a heat exchanger 
in longitudinal section. Fig. 2 is a cross section 
through the tube bundle and casing of the heat 
exchanger, shown in Fig. 1, and Fig. 3 is a part 
view to a larger scale than 
Figs. 1 and 2, showing in 
transverse section, four 
tubes of a heat exchanger 
according to the inven- 
tion. In Figs. 1 and 2 the 
heat exchanger  illust- 
rated comprises a casing 
enclosing a group of tubes, 
which extend between 
tube plates; at the op- 
posite ends of the casing 
are the inlet and outlet 
ducts for the internal 
fluid which flows through 
the tubes indicated by the 
arrows A and B. The 
inlet and outlet ducts for 
the external fluid which 
flows over the tubes are 
indicated by the arrows 
C and D. The direction 
of fluid flow over the 
tubes is largely transverse 
to the axes of the tubes, but partly in a direction 
parallel with axes,~ Each of the tubes (see Fig. 3) 
has welded to its oe surface fins F and G, 
which are spaced 180 ch ages apart and lie in 
parallel planes tangential to said surface, as de- 
scribed in Application No. 13895/47 (Serial No. 
628,416) the tubes being arranged in rows with 
those in one row in staggered relation to those in 
the adjacent row or rows, also as in said earlier 
application. In accordance with the present inven- 
tion the edges of the opposed fins on two adjacent 
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tubes in a row may be formed in any appropriate 
manner to effect inter-engagement or interlocking. 
As shown in Fig. 3, each fin F has a groove or 
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Fig 3 
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channel H of Vee-section in its edge, the edges of the 
fins G being formed to provide complemental 
portions J, which engage in the channels in the 
fins. In the case of the outermost tubes of a row 
the edges of the fins may be arranged in contact 
with the walls of the casing (see Fig. 2) and these 
fins may be provided, as shown on the lowermost 
fin with flanges K constituting enlarged feet which 
bear against the walls.—March 29, 1950. 


GAS TURBINES 


634,461. October 20, 1947.—ImMPRovEMENTS IN 
OR RELATING TO THE SUPPLY OF FUEL ‘To Gas 
Tursine Enatines, D. Napier and Son, Ltd., 
of 211, Acton Vale, London, W.3, and Charles 
Horace Lionel Wynne, of the above Company’s 
address. 

This invention relates to the supply of fuel to 
gas turbine engines and has for its object to pro- 
vide apparatus controlling the fuel flow to one or 
more burners of the spill type. The apparatus 
(see illustration) comprises a main supply pipe A 
through which fuel is delivered continuously and 
at constant pressure by a pump of the gear-wheel 
type with a relief valve, set to open at the con- 
stant pressure to be maintained. The pipe A 
delivers fuel to a metering orifice B. Fuel flowing 
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through that orifice passes through pipe CO to a 
device D with the diaphragm E, by means of which 
the pressure across the orifice can be maintained 
and controlled. Fuel then flows by the pipe F 
to the spill burner G. The spill-flow » “ae the bur- 
ner passes through a pipe H to a pressure-drop 
control device J, similar to D, which works with a 
second metering device L, to which the fuel flows 
through the pipe K and from which it flows to 
pipe M to the fuel reservoir or the inlet side of the 
pump. Pressure in the air intake is controlled by 
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the device N and any change in air temperature 
is dealt with by the temperature responsive device O. 
It is generally considered that a burner of the 
spill type is preferable for use with gas turbine 
engines over a burner of the fixed orifice type in 
that the spill type burner gives improved atomis- 
ation at an altitude with lower fuel pressures. The 
present apparatus tends to overcome certain dis- 
advantages associated with the spill type burner 
when used with fuel pumps of the variable stroke 
type.—March 22, 1950. 


ELECTRICAL ENGINEERING 


635,223. September 18, 1946.—ImMPROVEMENTS IN 
OR RELATING TO THERMO-RESPONSIVE ELEc- 
tric Swircues, Telefonaktiebolaget L. M. 
Ericsson, of Dobelnsgatan 18, Stockholm, 
Sweden. 

It may happen that the thermo-responsive 
switches of automatic fire alarm installations have 
to be placed in damp rooms or in places containing 
corroding or explosive gases. The usual kinds of 
unenclosed alarm switch contacts cannot then be 
used, since they become affected by the damp or by 
the gases, and if located in places containing 
explosive gases they may produce an ignifing spark 
at the moment of breaking. This invention pro- 
vides a thermo-responsive switch with the heat- 
sensitive member enclosed within a receptable, of 
glass or like mouldable corrosion-resistant material. 
The drawing shows a longitudinal section on line 
I—I of the lower view, through a glass bulb enclosing 
the switch and, below, a cross section through the 
bulb along the line JJ—JJ in the upper view. A 
indicates the glass bulb within which two metal 
sheets B are arranged close to the inner surface of 
the bulb. Two bimetallic strips C are provided, one 
fer each alarm circuit, each of the strips being 
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soldered at D to a sheet B by means of an easily 
fusible alloy of metal. Current is supplied to the 
metal sheets through strips #, arranged asym- 
metrically, each of which may also be soldered to a 
respective metal sheet with a high melting point 
solder. The bimetallic strips C are arranged 
asymmetrically so that they will not come into 
contact with each other on bending. When the 
temperature increases the heat absorbed by the 
metal sheets B is transmitted through the solder 
joints to the bimetallic strips, which are heated and 
thereby tensioned in a direction away from the wall 
ofthe bulb. When a certain temperature is attained 
the soldering metal melts and the bimetallic strips 
bend away from the wall, the circuits thereby being 
broken and the strips occupying the positions shown 
in broken lines in the upper view. If the bimetallic 
strips are given acertain pre-tension, tending to move 
them from the wall of the bulb, their position, after 
a fire has broken out, will indicate whether the 
device has operated, it being understood that even 
when the strips have become cool again the pre- 
tensioning thereof causes them tu assume a position 
in which they no longer contact the sheets, thereby 
indicating that the device has operated. The 
mounting of the strips ZH and the strips C can 
advantageously be such that the ends thereof which 
are nearer to the base of the bulb are provided with 
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internally threaded bushes F which extend through 
holes formed in an insulating plate G of, for example, 
mica. These bushes are brought into contact with 
the connecting wires H protruding from the base.— 
April 5, 1950. 





Forthcoming Engagements 


the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Tues., May 2nd.—N.W. Lonpon Brancu: St. Hilda’s 
Hall, South Harrow, Members’ Electrical Exhibition, 
8 p.m. 
British Institution of Radio Engineers 
Wed., May 3rd.—MersrystvE Section: Accountants’ 
Hall, Derby Square, Liverpool, ‘‘ History and Develop- 
ment of Rediffusion Systems,” M. Exwood, 7 p.m. 
Chemical Society 
Thurs., May 4th.—Royal Institution, Albemarle Street, 
London, W.1, “‘ Recent Advances in the Chemistry 
of the Steroids,” F. S. Spring, 7.15 p.m. 
Electric Railway Society 
May 6th.—Fred Tallant Hall, Drummond Street, 
NW 5 Early Underground Signalling and its 
Developments,” T. 8. Lascelles, 3 p.m. 
Illuminating Engineering Society 
To-day, April 28th.— HUDDERSFIELD GrovuP: Electricity 
Showrooms, Market Street, Huddersfield, annual 
genera] meeting, followed by a film show, 7.15 p.m. 


Tues., May 2nd.—Ltverpoot CENTRE: Electricity 
Board’s Showrooms, Whitechapel, Liverpool, 1, 
Annual General Meeting, followed by a “ Brains 
Trust,” 6 p.m. 

Incorporated Plant Engineers 
Thurs., May 4th.—PreTerRBorouGH Brancu: Perkins 


School, Geneva Street, Peterborough, ‘‘ Diesel Engine 


Maintenance,” 7.30 p.m. 
Fri., May 5th—BrirmMincHaM Brancu: Imperial 
Hotel, Temple Street, Birmingham, “ Electrical 


Breakdowns and Their Relation to Planned -Main- 
tenance,” H. Westwood, 7.30 p.m. 


Institute of British Foundrymen 
Wed., May 3rd.—Lonpon Brancu: Works Visit to 
Vickers-Armstrongs, Ltd., Crayford Works, Crayford, 
Kent, 2 p.m. 
Institute of Industrial Supervisors ' 
Wed., May 3rd.—BirmincuaM Section: Central Tech. 
Coll., Birmingham, “ Efficient Training Methods,” 
J. Crosbie, 7.30 p.m. 
Thurs., May 4th.—SMETHWICK SECTION : 
Coll., Crockett’s Lane, Smethwick, 
ive Bargaining,” T. Wylie, 7 p.m. 


Institute of Metals 


Chance Tech. 
“What is Collect- 


Tues., May 2nd.—S. Wates Loca Section: Univer- 
sity College, Singleton Park, Swansea, ‘“‘ Medical 
Aspects of Nickel Refining,” J. Gwynne Morgan, 


6.30 p.m. 
Institute of Road Transport Engineers 

To-day, April 28th.—MipLanps CENTRE: Crown Inn, 
Broad Street, Birmingham, “ Electrical Equipment 
for Road Transport Vehicles,” W. A. Bevis, 7 p.m. 

Institute of Welding 

To-day, April 28th.—Conference of Branch Officers and 

spring meeting at Birmingham. 
Institution of Civil Engineers 

To-day, April 28th.—YoORKSHIRE ASssOcIaTION: Great 
Northern Station Hotel, Sheffield, annual general 
meeting, 7 p.m. 

Tues., May 2nd.—Atreort ENGINEERING DIVISION : 
Great George Street, Westminster, S.W.1, ‘The 
Influence of Ground Handling Facilities in Relation 


to Airport Lay-out,” W. J. Cozens and J. A. Glen, 
5.30 p.m 
Thurs., May 4th—N.W. ASSOCIATION : Engineers 


Club, Albert Square, Manchester, 
Meeting, 6.30 p.m. 
Institution of Electrical Engineers 
To-day, April 28th.—N.E. StupEnts’ SEoTION: King’s 
College, Newcastle-on-Tyne, annual general meeting, 


Annual General 


/ p.m, 

pr May list.—LoNDON STUDENTs’ Section: Savoy 
Place, Victoria Embankment, W.C.2, ‘“‘ Power System 
Stability,” K. W. Wardrop, 7 p.m. 

Tues., May 2nd.—N. Miptanp CENTRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, Annual 
General Meeting, 6.30 p-m. 


Thurs., May 4th.—UTILISATION SEcTION : Savoy Place, 


Victoria Embankment, W.C.2, ‘‘ Evolution of the 
Lighting Art,” J. W. 'T. Walsh, 5.30 p-m. 
Sat., May 6th.—N. Miptanp StToupeEntTs’ SECTION : 


Yorkshire Electricity Board, 1, Whitehall Road, Leeds, 
Annual General Meeting, 2.30 p.m. 
Institution of Heating and Ventilating Engineers 
To-day, April -28th—MANCHESTER AND DISTRICT 
Branco: Hotel Metropole, Leeds, ‘‘ Economics of 
Automatic Control,” T. E. Cunningham, 6.30 p.m. 
Institution of Mechanical Engineers 
Tv-day, April 28th.—Storey’s Gate, St. James’s Park, 
S.W.1, discussion on “ Relations Between Roll Force, 
Torque and the Applied Tensions in Strip Rolling,” 
Rodney Hill; ‘‘A Theoretical Investigation of Roll 
Flattening,” D. R. Bland, 5.30 p.m. 
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Thurs., May 4th.—Store: ’*s Gate, St. James’s Park, 
8.W.1, Discussion on “ Electronic Engine Indicators,” 
R, K. Vinycomb, 6.30 p.m. 

Fri., May 5th.—Storey’s Gate, St. James’s Park, 8.W.1, 
Discussion on “ Education and Training in Engi- 
neering Management,” introduced by H. G. Nelson, 
5.30 p.m. 


Institution of Production Engineers 
Wed., May 3rd.—NortrincHaM SECTION: Victoria 
Station Hotel, Milton Street, penne Presi- 
dential Address, J. H. Bingham, 7 p.m. ‘WOLVER- 
HAMPTON SECTION: W. Midland Gas Board Demon- 
stration Room, Clarence Street, Wolverhampton, 
“An Assessment of Production Engineering Train- 
ing,” T. B. Worth, 7 p.m. 
Thurs., May 4th.—LoNDON GRADUATE Section: 36, 
Portman London, W.1, ‘‘ Production Control 
as a Tool of Management,” M. J. Sargeant, 7.15 p.m. 


Junior Institution of Engineers 

Wed., May 3rd.—Miptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, “ Asbestos and the Engineer,” F. J. Neve, 
7 p.m. 

Fri., May 5th.—39, Victoria Street, Westminster, 8.W.1, 
Film Evening, ‘‘ The Erection of the Rainbow Bridge 
at Niagara Falls,” and ‘‘ San Francisco Bay Bridge,” 
introduced by 8S. R. Broderick, 6.30 p.m. 


Manchester Geological and Mining Society 

Thurs., May 4th.—Pendine Hall Hotel, Wrexham, 
“* Reconstruction of Transport Channel by Blasting,” 
J. Werr, 3.15 p.m. 

Royal Institution of Chartered Surveyors 

Mon., May. 1st.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S8.W.1, ‘‘ Settlement 
and Subsidence of Buildings,” Donovan H. Lee, 
5.30 p.m. 

Royal Institution of Great Britain 

Fri., May 5th.—21, Albemarle Street, London, W.1, 
“The Generation and Use of Atomic Particles,” 
M. L. E, Oliphant, 9 p.m. 

Society of Engineers 

Mon., May lst. Ege, pe Society, Burlington House, 
Piccadilly, W an Dam—Stabilisation of 
Spillway,” K. J. F. McDonall, 5.30 p.m. 

Stephenson Locomotive Society 

Sun., April 30th.—Visit to Swindon Works and Running 

Shed, W.R., Paddington, 10 a.m. 
Women’s Engineering Society 

Sat., May 6th.—LONDON BrancH: Visit to a Sewage 

Disposal Works, Surbiton. 








Launches and Trial Trips 


PERSEUS, passenger and cargo liner; built by 
Vickers-Armstrongs, Ltd., for the China Mutual 
Steam Navigation Company ; length 478ft, breadth 
68ft, depth 38ft 6in, deadweight 11,250 tons; 
single set of double reduction geared turbines taking 


steam from two controlled superheat Foster 
Wheeler boilers, 14,000 s.h.p., 18 knots. Trial, 
April 4th. 

F. T. Bates, towing and salvage vessel ; built by 


Ferguson Brothers (Port-Glasgow), Ltd., for the 
Union of South Africa ; twin set of triple-expansion 
engines taking steam from three marine return-tube 
boilers, 3000 i.h.p. Launch, April 4th. 


JuaN PERON, whale factory ship; built by 
Harland and Wolff, Ltd., for Compania Argentina 
de Pesca; length 635ft, ‘breadth 80ft, depth 61ft, 
deadweight 27,000 tons; two Harland-Burmeister 
and Wain oil engines, six cylinders, 740mm dia- 
meter by 1500mm stroke. Launch, April 4th. 


ATHELMONARCH, motor tanker; built by Haw- 
thorn, Leslie and Co., Ltd., for Athel Line, Ltd.; 
length 542ft, breadth 67ft, depth 36ft, deadweight 
15,300 tons; Hawthorn-Doxford oil engine, four 
cylinders, 670mm diameter by 2320mm combined 
stroke, 4450 b.h.p. Trials, April 13th and 14th. 


WANDSWORTH, motor collier; built by Burnt- 
island Shipbuilding Company, Ltd., for the South- 
Eastern Gas Board; length 265ft 10in, breadth 
39ft 6in, depth 18ft 6in, deadweight 2850 tons ; 
British Polar oil engine, eight cylinders, 340mm 
diameter by 570mm stroke, 1180 b.h.p. Trial, 
April 15th. 


GRENA, motor tanker; built by Nederlandsche 
Dok en Scheepsbouw, for J. Ludwig Mowinckel’s 
Rederi A/S Bergen; length 495ft, breadth 67ft 9in, 
depth 36ft 54in, deadweight 16,000 tons ; Wilton- 
Fijenoord-Doxford oil engine, five cylinders, 5500 
b.h.p. Trial, April 15th. 

SILVERELM, cargo liner; built by Joseph L. 
Thompson and Sons, Ltd., for Silver Line, Ltd.; 
length 440ft, breadth 61ft Tin, depth 40ft 10in, 
deadweight 10,200 tons ; Parsons turbine machinery 
taking steam from Foster Wheeler boilers. Launch, 
April 18th. 


Harry Ricuarpson, motor collier; built by 
Hall Russell and Co., Ltd., for the British Elec- 
tricity Authority (London Division) ; length 260ft, 
breadth 39ft 6in, depth 18ft 6in, deadweight 2700 
tons; British Polar oil engine, eight cylinders, 1180 
b.h.p. Trial, April 18th. 
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A Seven-Day Journal 


Railway Freight Charges 


On Thursday of last week, the Minister of 
Transport, Mr. Barnes, announced in Parlia- 
ment that Regulations would be made under 
Section 82 of the Transport Act authorising the 
British Transport Commission to make the 
increases in railway freight charges recom- 
mended recently by the Permanent Members of 
the Transport Tribunal, acting 4s a consultative 
committee. The increased charges, he said, 
would come into operation-on May 15th. It 
will be recalled that the increased powers of 
charge which the Commission sought were 
as follows :—A general increase of 16§ per cent 
in the existing charges applicable to freight 
train traffic and to parcels, &c., by passenger 
train or other similar service; a general 
increase of 16% per cent on present canal 
charges; and increases in dock charges. In 
his statement the Minister of said 
that the amount involved in the freight increases 
was £27,000,000, which, he claimed, was one- 
half of 1 per cent of the output of manufactures. 
Tentative estimates showed that the resulting 
increases in certain basic prices would range 
from about 14 to 2} per cent. After the 
increase, he added, railway freights overall 
would stand at about 80 per cent above the 1938 
figure, an increase substantially lower than the 
increases in other’ basic prices. On the other 
hand, the Minister continued, the railways’ 
costs were about 125 per cent above pre-war. 
On the revenue side, while receipts from goods 
traffic had been steady, passenger receipts, on 
a comparable basis, had fallen since 1947 by 
£26,000,000, a substantial part of that being 
caused by the decline in Government passenger 
traffic. He was satisfied that there was no 
means of meeting the financial problem now 
facing the railways by any rapid and sub- 
stantial further increases in efficiency, and, 
moreover, the economies to be achieved by 
integration of transport services must obviously 
be a gradual and long-term matter. Any 
attempt to meet the present situation by a 
subsidy payment would add to Government 
expenditure which everyone was anxious to 
reduce. The principle embodied in the Trans- 
port Act, Mr. Barnes recalled, was that the 
Commission should pay its way. The increased 
level of charges now agreed upon, he asserted, 
was substantially below the general rise in 
prices, and no serious effect upon the cost of 
living was foreseen. 


Louis Bleriot Lecture 


Tne third Louis Bleriot Lecture was read by 
Sir Frederick Handley Page in Paris yesterday, 
May 4th, before the Association Frangaise des 
Ingénieurs et Techniciens de lAeronautique. 
The Louis Bleriot Lecture, which is read in 
alternate years before the Association in Paris 
and the Royal Aeronautical Society, com- 
memorates the great achievements of the French 
aeronautical pioneer. Sir Frederick Handley 
Page took for his subject “Slower and Safer 
Flying, Improved Take-Off and Landing, and 
Cheaper Airports.” To achieve faster speeds, 
he said, the designer had cut down parasitic 
drag and reduced to a minimum the exposed 
area of an aeroplane. That had been done at 
the expense of minimum flying speeds, which 
were now greatly in excess of those of twenty 
years ago. As a result, take-off and landing 
runs had increased greatly and landing strips 
had been extended from about 3000ft to as 
much as 10,000ft to ensure a maximum of 
safety. That policy had led to an astronomical 
rise in the costs of modern civil airports 
and to annual upkeep charges of international 
eoncern, The employment of rocket devices 
to provide forced boundary-layer control 
and added lift, appeared to be one of the most 
promising means which the designer had for 
the material reduction of minimum flying 
speeds. If they were reduced, the great advan- 
tages which derive from high-lift devices would 
be that the aeroplane would not be increased in 





size and the cruising speed or payload would not 
be adversely affected. But, besides these 
operational gains, reduced minimum flying 
speeds gave secondary advantages: greater 
safety in take-off and landing and the extension 
of air transportation to undeveloped and under- 
populated regions. With the modern trend 
towards unidirectional runways in place of the 
present triangulated schemes, the added value 
of lower minimum flying speeds was at once 
evident. With distances for take-off and landing 


reduced to 900 yards the employment of one 
landing strip, with airport buildi situated 
centrally, became possible. Thereby, and 


despite concrete runways, @ most valuable 
reduction in airport costs and upkeep is possible. 
A final, but no less important, development 
recommended for serious study by Sir Frederick 
was the adoption of simpler arrangements of 
undercarriages which become rational when 
minimum speeds are reduced to about 70 m.p.h. 


Street Works Bill 


Tue establishment of a general uniform code 
of procedure to regulate the breaking up of 
streets for such purposes as the laying of pipes, 
mains, and cables is proposed in the Public 
Utilities Street Works Bill, which was pub- 
lished at the end of last week. The Bill will 
carry out the recommendations made by the 
joint committee of the House of Lords and 
House of Commons under the chairmanship of 
Lord Carnock, in its report of 1939. It will 
replace all existing street work codes and 
govern any new powers to break up streets 
that may be given to public utilities. There 
is at present no generally applicable uniform 
code regulating the breaking up of streets. 
For example, the breaking u of a street by 
gas undertakers is regula by one code, 
while the breaking up of the same street by 
water or electricity undertakers, or by the 
General Post Office is governed by others. 
Highway authorities and others who are pro- 
tected by these codes have to deal with a whole 
range of general and special legislation extend- 
ing over more than a century, in respect of the 
breaking up of even a single street. Moreover, 
these authorities generally have inadequate 
powers to ensure that proposals for laying 
mains and cables are modified to fit in with 
highway requirements or the interests of other 
parties concerned. Existing general legisla- 
tion does not cover the circumstances which 
arise when the reconstruction of a road or & 
bridge carrying it makes it necessary to move 
or alter pipes and cables laid in the road. 
These matters are dealt with by the provisions 
of the Bill. The code of procedure to regulate 
the breaking up of streets is set out in Part I 
of the Bill and is called ‘the street works 
code.” Part IL of the Bill deals with the 
procedure to be adopted when highway 
authorities, &c., carry out road or bridge 
works which may affect apparatus belonging 
to statutory undertakers. This part of the 
Bill gives effect to the principle laid down 
by the Carnock Committee that the party 
initiating road and bridge works should pay 
the cost of alterations made necessary by such 
works. Part III contains provisions for the 
mutual protection of statutory undertakers 
having apparatus in the same street. 


Aircraft Carrier “ Ark Royal” 
Laune 


On Wednesday, May 3rd, the Fleet Aircraft 
Carrier “ Ark Royal” was launched from the 
yard of Cammell Laird and Co., Ltd.; Birken- 
head. This was a royal occasion and also a 
naval event of considerable importance. Her 
Majesty the Queen honoured the Navy and 
the builders by her presence and by graciously 
performing the ceremony of naming the ship. 
The launch was witnessed by a large gathering 
of distinguished guests, who were afterwards 
entertained to luncheon by the builders. The 
* Ark Royal ” was laid down during the war 
and her launch has no doubt been delayed so 





as to incorporate in her design the lessons learnt 
from that conflict. With a launching weight 
of over 24,000 tons the “Ark Royal ’’ repre- 
sented the heaviest launch carried out by thé 
Merseyside firm. With a length of 720ft 
between perpendiculars, a beam of 112ft and 
@ displacement of 36,800 tons, the new carrier 
is much larger than her famous predecessor 
and is expected to carry 100 aircraft. Her 
propelling machinery will consist of the latest 
type of Parsons geared turbines, taking steam 
from eight Admiralty three-drum type, water- 
tube boilers, and developing 167,000 s.h.p. 
on four shafts. When completed the ‘ Ark 
Royal,” together with her sister ship, “‘ Eagle,” 
will be a welcome addition to the carrier 
strength of the Royal Navy. 
Productivity Teams 

In a letter published in Zhe Times of May 2nd, 
leaders of the productivity teams which have 
recently visited the U.S.A. under the direction 
of the Anglo-American Council on Productivity 
express their profound conviction that the 
gains to British industry from such visits can 
be vital and enduring. The signatories say 
that they found American industrialists more 
than willing to show the members of the teams 
their processes, methods and achievements. 
The teams, the letter continues, have learned 
lessons not confined to techniques of productive 
processes, valuable as they are, but they have 
been brought face to face with enthusiasm in 
applying knowledge, an outlook on industrial 
productivity, and a way of life which constitute 
a challenge to the whole world. Stimulation 
such as that, the letter declares, increases the 
value of technical knowledge to many times its 
apparent worth. The teams are convinced that 
much gain should come from dissemination of 
their joint findings at all levels of the industries 
which they represent. Only uncertainty of the 
benefits derived, the tear leaders suggest, can 
explain the failure of many industries to use this 
generous form of Marshall aid. In conclusion, 
the writers of the letter urge every industrialist 
to ensure that each industry sends to the U.S.A. 
the best team that can be selected, for, they 
say, there are great prizes to be won, an inter- 
national friendship to be consolidated, and the 
discipline of meeting new thoughts to be 
sustained. 


Institute of Fuel Annual Luncheon 


Tae annual luncheon of the Institute of Fuel 
was held on Thursday, April 27th, at the Con- 
naught Rooms, London. Nearly 600 members 
and their guests were assembled when the 
chair was taken by the President, Dr. T. A. 
Townend. In his speech welcoming the guests, 
the President stressed the need for intensive 
study of the problems of fuel technology 
and the national importance of spreading the 
ideas of fuel economy. He went on to remark 
upon educational problems and contended that 
constructive ideas were wanted, especially 
with regard to the further education of students 
after completion of their university career. 
The Institute of Fuel, he felt, had an increas- 
ingly important part to play in this matter 
and should accept a considerable degree of 
responsibility for the post-graduate training of 
men entering the industry. Engineer Vice- 
Admiral Sir Harold Brown, in his reply, thanked. 
the Institute of Fuel for the help given to the 
Fuel Research Board and went on to define, 
in general terms, the duties of the Bourd. 
He said that it gave advice on fuel research 
and that the Ministry of Fuel and Power kept 
watch over the activities of the various orga- 
nisations to avoid duplication and to close 
the gaps. It was desirable, hé continued, to 
avoid the evils of departmentalism and to 
ensure that research was free from sectional 
interest. In conclusion, Sir Harold said that 


the Institute was a vital link in the chain for 
the dissemination of knowledge and extended 
@ welcome to members who wished to visit 
the Fuel Research Station. 
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The British Industries Fair 


I 


No. 


be twenty-ninth British Industries Fair, 
which will be opened at Castle Bromwich, 
Birmingham, and at Earls Court and 
Olympia, London, on Monday next, May 
8th, will be the largest exhibition of its kind 
yet held in this country. On stands covering 
over a million square feet some 3000 firms 
will show the products of ninety British 
industries. The Fair will remain open until 
May 19th and, as in previous years, it will be 
open to buyers only for most of the time. 
The public will be admitted to the Birming- 
ham section from 2 p.m. to 6 p.m. daily and 
all day on Saturday, May 13th. In London 
the general public will only be admitted on 
Saturday, May 13th, and Wednesday, May 
17th. 

It is expected that this year the Fair will 
attract more than ever the interest of foreign 
buyers owing to the 


devaluation of the 
pound, which has 
placed manufacturers rs 


in a more favourable 
position to meet the 
competition of hard 
currency countries. A 
further cause for opt- 
imism in respect of 
business at the Fair 
is the steady improve- 
ment which has taken 
place in delivery 
times. The easing of 
the raw material posi- 
tion in this country, 
coupled with the com- 
» pletion of many works 
extensions and _ in- 
creased efficiency in 
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methods of produc- 
tion, now enables 
many more firms to 


fill orders within a 
reasonably short time 
of the placing of a 
contract. 

As in previous years, 
we shall be more 
particularly concerned 
with the exhibits at 
Castle Bromwich, 
where a number of 
firms in the engineer- 
ing, electrical and 
allied industries are 
showing their pro- 
ducts. A large area 
of this section of 
the Fair has been 
reserved by the Federation of Manufacturers 
of Contractors’ Plant to show the products 
of some twenty-nine member firms. But 
once again a large number of well-known firms 
in the engineering industry are not repre- 
sented at the Fair, and it is evident that 
many of them, not without reason, prefer to 
concentrate their efforts on exhibitions con- 
cerned more particularly to show the products 
of their branches of industry. 

Minor improvements in design and con- 
struction will be seen in much of the plant 
and equipment exhibited, and from that 
which incorporates particularly new or 
interesting features we have selected a widely 
representative range for purposes of descrip- 
tion in this and succeeding issues of THE 
ENGINEER. 


INTERNATIONAL COMBUSTION, LTD. 

A large detail model of the boiler units now 
under construction for the Portobello generate 
ing station of the British Electricity Authority 
by the International Combustion, Ltd., 19, 
Woburn Place, London, W.C.1, will be a pro- 
minent exhibit on that company’s stand. This 
model (see Fig. 1) is built to a scale of 
half an inch to one foot, and is partly in 
section to show the internal construction. 
These generating units are designed to 
supply steam to a 60MW set, the boiler 
evaporation being 540,000 lb per hour at the 
maximum continuous rating. 

The plant is of interest because it is 
designed for dual operating pressures and 
temperatures, the lower figure being adopted 
as a@ measure of insurance on the availability 
of the plant as a whole. The normal working 





Fic. 1—MODEL OF BO!LER UNIT FOR PORTOBELLO STATION 
—INTERNATIONAL COMBUSTION 


pressure and temperature is 1400 lb per 
square inch and 960 deg. Fah., but the turbine 
is designed to give (with some modifications) 
full output at 9001b per square inch and 
900 deg. Fah., the boiler being designed for 
925 lb per square inch and 920 deg. Fah. to 
meet this condition. 

The boiler is of an “ International” 
radiant type, having a plain tube lined com- 
bustion chamber, tangentially fired, with 
three tilting burners in each corner. The 
gases flow upwards through a superheater 
screen before passing over the secondary and 
primary superheater to the steaming econo- 
miser and air heater. The primary super- 
heater is arranged in two parts and a bypass 
is provided. Steam temperature control is by 
interstage heat exchanger or gas damper, or 
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both in combination to maintain the specified 
limits of steam temperature under high and 
low-pressure operating conditions. The tube 
lining of the combustion chamber is carried 
down to the throat of the hopper, from 
which coarse ash is removed by conveyor 
after crushing, while dust is handled pneu- 
matically. Three “ Lopulco ”’ medium-speed 
roll mills are provided for each boiler, 
arranged for hot air drying, as is usual with 
this type of mill; classification is by whizzer 
separator. The coal piping lay-out is such 
that each mill supplies one burner in each 
corner of the furnace, with riffle distributors 
at each junction. 

An unusual point is the steam connection 
between the boiler and the turbine, which 
takes the form of multiple steam pipes 
instead of the more usual single connection. 





FIG. 2—CONTINUOUS CENTRIFUGE 
—INTERNATIONAL COMBUSTION 


This deviation from normal practice has for 
its object improved flexibility and reduction 
in thermal stresses, and carries to a logical 
conclusion the multiple pipe lay-out adopted 
in the boiler unit itself. 

Also to be shown is the ‘“ Dynocone ”’ 
continuous centrifuge, illustrated in Fig. 2, 
which is a recent addition to the company’s 
products. This machine is designed to effect 
by centrifugal force various separations of 
solids from liquid suspended media. It con- 
sists essentially of a horizontally revolving 
steel shell, in the form of a conical frustrum, 
in which a screw conveyor rotates at a slightly 
greater speed. When the feed is admitted, 
both liquid and solid constituents tend to be 
thrown, by centrifugal force, to the large end 
of the shell. The solid material, by reason 
of its greater specific gravity, is deposited on 
the side walls of the shell, from which it is 
conveyed by the scraper to the small end of 
the machine, being progressively dewatered 
by centrifugal action. The separated liquor 
increases in volume until there is a sufficient 
quantity to overflow through the ports in the 
large end of the shell. 

The outer shell is fabricated in steel and 
constructed in one piece. The conveyor is 
built up on a heavy-gauge steel tube, one 
end of which is fitted with a splined driving 
shaft. The rotating shell is totally enclosed 
in a removable fabricated steel cover. The 
complete revolving unit is carried on roller 
bearings, with a ball thrust bearing to take 
the axial load, and the whole assembly is 
balanced. The main journal bearings are 
mounted on a robust combined. base of cast 
iron, which also supports the trough. The 
main bearings are fitted with adjustable 
sight-feed lubricators, and the main bearing 
cover seals carry grease gun nipples. 

Units are built in two standard sizes. In 
the larger the conical frustrum has a greater 
diameter of 36in. and a length of 50in; the 

























May 5, 1950 


smaller machine has corresponding dimen- 
sions of 24in by 24in. A multiple vee belt is 
employed for the drive and the differential 
speed between the shell and the conveyor is 
obtained by a compound epicyclic gear, 
housed in the driving pulley. A separate 
motor provides the power necessary to over- 
come the torque which is set up between the 
shell and the conveyor, by the resistance 
offered to the latter in removing the de- 
watered material. This design relieves the 
main gearing of any undue strain, and at the 
same time offers a simple means of adjusting 
the differential speed between the shell and 
the conveyor. The gear unit is lubricated 
by means of a combined oil-bath and splash 
system, with grease gun lubrication for the 
centre shaft bearings. 

The liquor level in the interior of the rotor 
is adjusted by ported discs in the shell end 
plate, and a door to permit access to these 
components is fitted in the trough cover. 

The output of the “‘ Dynocone,” either in 
dewatering, thickening or classifying, depends 
upon volumetric considerations. In dewater- 
ing the capacity of the larger unit 
is approximately of 90 to 100 gallons per 
minute, and that of the smaller unit 10 to 12 
gallons per minute. It is stated by the 
makers that the ‘“ Dynocone.” can be used 
to dewater materials normally dealt with by 
rotary filters and filter presses. It has 
proved to be especially useful in dewatering 
tailings from the froth flotation of coal. 

A particularly suitable application is said 
to be the clarification of coal washing slurry 
effluent: In this case the unit by itself acts 
as a complete clarification unit, replacing 
thickener, rotary filter and auxiliary equip- 
ment, and a flocculating reagent is no longer 
required. 


CHANCE BrotuHErs, LTD. 


Among the new exhibits shown by Chance 
Brothers, Ltd., 28, St. James’s Square, 
London, S.W.1, will be a ‘‘ square-beam ”’ air- 


| 
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FiG. 3—AIRPORT LOCATION BEACON—CHANCE 


port location beacon designed to serve aircraft 
as a navigation light by indicating the 
position of a land or water airport. | 

In accordance with the recommendations 
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of the International Civil Aviation Organisa- 
tion (I.C.A.0.), the beacon shows alternating 
white and green flashes for a land airport 
and alternating white and yellow flashes for a 
water airport. The integrated intensity of 
the Chance square beam measured in the 
direction of peak intensity is, however, very 
much higher than the minimum recommended 
by the I.C.A.0., the actual values claimed by 
the manufacturers being 220,000 candle 
seconds of white light, 44,000 candle seconds 
of green light and 100,000 candle seconds of 
yellow light. The peak intensity of the beam 
is specified as 2-5 million candles of white 
light (stationary) at 1-5 deg. above the hori- 
zontal, falling to about 3000 candles at 
20 deg. above the horizontal. An alternate 
white and green or white and yellow flash 
occurs every 5 seconds, the flash duration 
being 0-2 second. 

Instead of the more usual circular beam, 
the so-called “square”? beam projects a 
rectangular beam in which a substantial 
amount of its light is directed upwards, to 
improve visibility in- bad weather and at 
close range. Since the visible or luminous 
range of a beacon depends on its flash 
duration as well as its beam intensity, the 
effective duration of flash is an important 
characteristic ; an inherent property of the 
square beam beacon is that the duration of 
flash is constant to the upper limit of the 
angle of view. In clear weather conditions a 
luminous range of 60 miles is specified. 

The general arrangement of the 2kW 
dioptric square beam is illustrated in Fig. 3. 
Vertical light distribution is achieved by 
the outer optic, which consists of a con- 
densing lens system of 375mm focal distance, 
comprising two panels. Each panel sub- 
tends a vertical angle of 90 deg., the spaces 
between the panels being blanked with 
metal screens hinged to form doors. The 
lens panels consist of a central belt and nine 
upper and ten lower condensing prisms set 
horizontally in gunmetal framework. As 
illustrated, the inner optic consists of a 
dioptric drum lens system of 187-5mm focal 
distance, comprising two panels of fixed 
section prisms, each panel subtending a hori- 
zontal angle of 110 deg., and a vertical angle 
of 96 deg., with the axes of the two panels 
placed 180 deg. apart. Each panel consists 
of a central belt, ten refracting prisms and 
two special reflecting prisms mounted in the 
lantern with the focal axis horizontal. The 
light source, which is placed at the common 
focal point of the inner and outer optical 
systems, consists of a 2kW, 60V gas-filled 
incandescent electric lamp with single flat- 
grid filament and prefocus cap. Adequate 
ventilation is provided by means of holes 
covered by fine-mesh gauze in the roof and 
base of the lantern. The whole assembly is 
fully protected against the weather. 

The beam character is obtained by revolv- 
ing the whole of the lantern apparatus, 
including the inner and outer optical systems. 
The revolving agent consists of a 4 hp. 
electric motor directly coupled to a reduction 
gear. A friction clutch is fitted to the 
driving pinion of the turntable which sup- 
ports the lens, so that the optic can be turned 
by hand for the purpose of cleaning or lamp 
replacement. 

The main lamp is mounted in an automatic 
lamp changer, which ensures that, in the 
event of the filament of the lamp in focus 
failing, a second lamp automatically takes 
up a position at the focal point and is imme- 
diately illuminated. The lamp changer 
itself consists of two lamp holders mounted 
on a quadrant platform and spaced so as to 
permit the installation of two 2kW lamps. 

Failure of the main lamp filament causes 
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a current coil relay to be de-energised, where- 
upon a voltage coil relay operates, dis- 
engaging the small lever from a stop on the 
base-plate and releasing the lamp quadrant, 
which falls steadily under gravity until the 
second lamp reaches the service position. A 
mercury switch mounted on the lamp changer 
spindle is tilted simultaneously with the lamp, 
switching on the current to the second lamp 
just before the latter reaches its focal 
position. The speed of the falling quadrant 
is controlled by means of a geared mech- 
anical time lag, thus eliminating shock to the 
filament of the second lamp during the 
changing operation. 

The beacon is surmounted with a standard 
Air Ministry obstruction light giving a red 
indication and containing two 60W lamps. 
Normally the beacon is designed to operate 
from a 230V, single-phase, 50 c/s supply, 
and transformers and control switchgear are 
mounted on the base. We learn that the 
equipment complies with the requirements of 
the Ministry of Civil Aviation and the 
British Standards Institution. 

A. W. Maonamara, Lrp. 

A new fully automatic wireforming machine 
to be exhibited by A. W. Macnamara, Ltd., 
Foundry Lane, Smethwick, Birmingham, 40, 
is designed to produce wire forms at speeds 
up to 9000 parts an hour. The machine is 
self-fed continuously from a coil of wire and 
has a maximum feed of 24in. It handles 
steel wire up to 0-064in diameter and non- 
ferrous wire up to 0-080in diameter. 

The new unit, as can be seen in the photo- 
graph reproduced in Fig. 4, has clean 
modern lines and all the mechanism is totally 
enclosed in a heavy cast body. Access for 
tool adjustment is obtained through a hinged 
Perspex cover and the whole of the top can 
be lifted off the main casting for setting 
purposes. 

The machine is driven by a motor enclosed 
in the base and three speeds of 80, 100 or 150 





FiG. 4-AUTOMATIC WIRE-FORMING MACHINE 
—MACNAMARA 
r.p.m. are provided to the main camshaft 
through gearing and three-step vee rope 
pulleys. A micro switch is fitted to avoid 
the effects of overloading and strain on the 
feed mechanism, and after a predetermined 
load is reached on the wire this switch auto- 
matically stops the machine. 
The slide mechanisms are operated by a 
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single horizontal camshaft situated directly 
behind the vertical front plate. The side 
slides are actuated by cylindrical box cams, 
the overhead slide and a centre forming 
mandrel by simple plate cams, and the 
feed slide by an adjustable eccentric 
plate. This plate is mounted on a shaft 
driven by machine-cut bevel gears and 
arranged at 90 deg. in a horizontal plane to 
the main camshaft. 

Five horizontal and five vertical rolls are 
fitted for wire straightening purposes. They 
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Fic. 5—-WIRE AND STRIP-FORMING MACHINE—MACNAMARA 


are fitted to a strightener bracket built 
mtegral with the machine, so arranged that 
each roll is individually adjustable. The 
feed slide stroke is infinitely adjustable up to 
the maximum of 2}in and has a ball-type 
gripping mechanism. It is mounted on a 
_ vertical plate and moves in a horizontal 
direction. After the feed slide has com- 





FiG. 6—-VERTICAL PLATE WIRE -FORMING 
MACHINE—MACNAMARA 


pleted its movement a stationary gripper 
holds the stock firmly. 

A vertieal overhead cut-off slide has a 
stroke of jin and carries an adjustable 
parting-off blade. The operating cam for 
this slide ean be adjusted axially so that the 
cutting-off stroke can be made at any 
required point in the wire forming cycle. 
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Individual adjustment provided between the 
slide itself and the parting-off blade facilitates 
the combined movement of the two units 
when the forming tool takes control of the 
wire. 

The horizontal left and right-hand slides 
each have a fixed stroke of 1 fin and their 
operating cams can be individually adjusted 
in an axial direction, so that they operate at 
any required point in the forming cycle. The 
centre forming mandrel, which is arranged 
at an angle of 90 deg. to the slides, has a 
movement of tin and 
advances from the rear 
of the front plate. 
This mandrel is jin 


in diameter and its adjustment is made 
through the actuating cam. 

Also to be seen on the firm’s stand 
will be a new wire and strip forming machine, 
which can also be supplied for wire forming 
only. This machine, to be seen in Fig. 5, is 
fully automatic and self-feeding from coiled 
stock. It handles wire up to #,in diameter 
and strip up to 2in wide by yin thick. 

In this new machine, unlike the previous 
design, where the slide ways were integral 
with the bed, the top surface of the bed is in 
one plane and each way is a separate accu- 
rately ground unit dowelled to the bed. 

For wire and strip forming machines a 
series of vertically disposed rolls, each indi- 
vidually adjustable, is supplied. In the 
case of the wire forming machines only, 
additional horizontal rolls are fitted, the 
diameter and number varying to suit 
different types of work. The straightener for 
working on the flat stock has a quick-action 
locking arrangement, enabling the stock to 
be threaded quickly when a new coil is 
required. 

The feed slide has a maximum movement 
of 12in and the gripper mechanism is 
slidably mounted on two rails. A stationary 
gripping gear, which holds the stock after 
it has been moved forwards, has a move- 
ment of jin, the timing of which is 
infinitely adjustable. 

The press ram, which is operated by an 
eccentric from the front driving shaft of the 
machine, is designed to take press tools for 
working on blanks up to 7}in long. Overhead 
bridge pieces, which are fitted to tie the die 
to the bearings, adjacent to the operating 
eccentric, provide additional rigidity during 
the working cycle. A cut-off slide with a 
movement of jin incorporates a traverse 
attachment for dealing with various com- 
ponent lengths. 

The front forming slide of the machine has 
a positive movement of 1 }in in both directions 
and is normally used to effect the first bending 


Fic. 7—‘** HANDIAIR *’ 
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operation. Right and left-hand slides dis- 
posed at 90 deg. to the front slide each have 
a total movement of 3}in in both directions, 
and a rear slide directly opposite the front 
slide has a movement of 1}in. 

Vertically disposed in the centre of the 
machine is an overhead forming slide and 
stripper gear, the stripper being arranged to 
eject the work through chutes in the bed at 
the conclusion of the forming operations. If 
bending is required in more than one plane a 
two-stroke cam can be fitted to enable the 
overhead former to form and strip at each 
cycle. 

A 4 hp. electric motor in the base drives 
the machine through an infinitely variable 





PORTABLE COMPRESSOR UNITS—B.E.N. 


speed gear giving a range of operating cycles 
from 80 to 120 per minute. The drive is 
transmitted through gearing to the operating 
shafts, which carry the cams and are arranged 
round the inside edge of the flat top bed. 
All of the cams are of box design to give 
positive movement to the slides, and they 
can all be adjusted axially for timing purposes 
by means of setscrews and brass pads. 

Another machine to be exhibited is the re- 
designed vertical plate form-slide wire and 
strip forming machine, shown in Fig. 6. 
This machine, with a 5in feed, has toggle gear 
operated slides with a maximum stroke of 
2hin, and it can handle wire up to }in 
diameter and strip fin wide. The dwell of the 
slides can be varied to utilise the full stroke 
of 100 deg. or, if the full stroke is not used, 
additional dwell can be obtained up to 
practically 360 deg. Each slide unit can be 
moved to various radial positions on the 
plate. 

In addition to the forming stations for 
producing wire components, the machine has 
a press station for strip metal working. 
For special classes of work extra slides can 
readily. be fitted in the plate or slides can be 
removed when not required. 


B.E.N. Patents, Lrp. 


A comprehensive range of air compressors 
and spray painting equipment on the stand 
of B.E.N. Patents, Ltd., of High Wycombe, 
Bucks, will include stationary and portable 
compressors displacing from 2 to 41 cubic feet 
per minute with both electric and portable 
engine drives and painting units capable of 
operating up to four paint guns. 

Amongst the plant exhibited by the firm for 
the first time is to be a portable insecticide 
sprayer and general-purpose spraying ma- 
chine, known as the ‘‘ Handispray,” and the 
two small portable compressor units illus- 
trated in Fig. 7. 

One of the two new units, known as 
“ Handiair ” compressors, is supplied on a 
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light tubular welded frame mounted on 
rubber-tyred wheels and fitted with long 
handles for convenience in moving. The 
other unit is mounted on a well-proportioned 
base and fitted with a large handle for 
carrying purposes. ‘ 

Each of the two units consists of a single- 
cylinder, air-cooled compressor having a 
bore of 2in and lin stroke, directly coupled to 
a $ hp. electric motor. The compressor 
is designed to supply 2-5 cubic feet 
per minute of air at 150]b per square 
inch into a neatly arranged receiver at the 
side of the unit when running at 1420 r.p.m. 


Eneuiso ELEctrRIc Company, Lip. 


Six aspects of the English Electric Com- 
pany’s manufacturing activities will be repre- 
sented this year—switchgear, transformers, 
rectifiers, fusegear, domestic appliances and 
television, and industrial electronics. 

The main exhibit from the high-voltage 
switchgear department of the company’s 
Stafford works will be a single-phase taken 
froma 165kV airblast circuit breaker assembly 
rated at 3500MVA breaking capacity. For 
the purpose of illustration Fig. 8 shows a 
complete three-phase installation built up 
of single-phase units similar to the one 
to be exhibited. 

A solid-drawn air receiver forms the base 
of the circuit breaker unit, which comprises 
three axial blast interrupters in series, 
together with the associated make switch. 
To ensure ease of maintenance the complete 
blast valve is rapidly detachable from the 
base without interfering with the main 
column, and visual inspection or complete 
removal of the interrupter contacts is a 





Fic. 8-165KV, 3500 MVA AIR BLAST CIRCUIT 
BREAKER—ENGLISH ELECTRIC ; 


relatively simple operation. The whole 
circuit breaker has been approved for opera- 
tion at low temperatures. In particular, the 
de-icing hammer, which ensures that the 
make switch contacts shall break under icing 
conditions, has been tested under conditions 
more severe than would be expected in 
normal service. 

Porcelain insulation has been used through- 
out and there is no organic or fibrous material 
in the primary insulation. The appropriate 
impulse level has been obtained by correct 
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shaping of the electrodes and by fitting static 
shields. To ensure correct voltage division 
across the interrupters during switching 
surge diverter units are included ; they have 
the additional effect of limiting the over- 
voltage produced by the circuit breaker when 
opening on a highly inductive circuit at low 
currents. The complete unit can be supplied 
with or without a current transformer. When 
it is included, the current transformer can 
be designed to incorporate up to four 
secondary windings. 

It is claimed by the manufacturers that 
the absence of mechanical parts, such as 
toggles and levers, together with the con- 
trolled use of high-pressure air, with com- 
pensated air buffering, ensures that the 
breaker will give satisfactory operation for a 
life of several times the 500 operations 
specified in B.S. 116 before maintenance 
becomes necessary. 

An interesting exhibit on the same stand 
will be the 5KW high-frequency induction 
heater (Fig. 9) introduced by the industrial 
electronic section of the company’s Stafford 
works. This equipment, which can be applied 
to a variety of heating processes, including 
brazing, soldering, hardening, annealing and 
tempering, makes use of the well-known princi- 
ples of high-frequency induction heating. An 
h.f. generator converts current from mains 
frequency (50 c/s) to an output frequency of 
450 ke/s, which is applied to a tubular water- 
cooled *‘ work coil’? surrounding the work 
piece, but not in contact with it; by the 
well-known skin effect current in the work 
coil induces current in the surface of the 
work piece. By correct choice of work coil, 
h.f. power and process time, the heat applied 
to the work can be controlled and localised 
more precisely than by traditional methods, 

As illustrated (Fig. 9), the unit is mounted 
on castors to give ample working mobility, 
the equipment being enclosed in a desk- 
like oubiele of heavy gauge, formed, welded 
steel. An adaptable work sink which is 
integral with the cubicle can be used for water 
or oil quenching. It is surrounded by a sub- 
stantial angle frame drilled to take handling 
gear and provided with movable vertical 
pillars to serve as guides for sliding brackets, 
for holding coils or securing work, or as addi- 
tional points for clamping the handling gear 
to allow the work to be aligned accurately 
with the work coil, The sink is removable 
and ample space is provided underneath it 
to accommodate turntable motors or pneu- 
matic or hydraulic cylinders if required. 


An external automatic regulator makes the 
equipment independent of mains supply 
variations by maintaining the filament and 
h.t. voltages constant within +1 per cent 
for mains fluctuations ranging from +10 to 
—15 per cent, The regulator itself is an oil- 
cooled, continuously variable auto-trans- 
former, fitted with a hand-operated power 
contro] and mounted, as a separate unit, on 
castors so that it can be placed in position 
at the convenience of the operator. 

To give the equipment the advantages of a 
two-position work table the generator is pro- 
vided with alternative outputs: low im- 
pedance output is derived directly from the 
h.f, transformer; and a series tank coil is 
included in the circuit to provide the high 
impedance output. In each case the output 
is 5kW at 450 c/s. The oscillator valve, an 
air-cooled Mullard silica valve, is conserva- 
tively rated and the rectifier valves comprise 
six English Electric mercury rectifiers in a 
three-phase full-wave circuit. To facilitate 
servicing the following units are built as 
independent sub-assemblies: the rectifier, 
oscillator, h.t. transformer, filament trans- 
former, oscillator valve unit, water control 
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unit, and the contactor and fuse panel, which 
is hinged for accessibility. 

Normally a mains water supply is required 
for cooling the tank coil, h.f. transformer 
secondary and work coils. Alternatively a 
self-contained water recirculating and cooling 
system can be supplied as an extra. Water 
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flow relays are included, to switch off the h.t, 
supply in the event of excessive water 
pressure or insufficient flow. 

Among the protective arrangements are 
interlocks which switch off the h.t. supply if 
the access doors are opened. Both sets of 
output terminals are earthed on one side, 
and the cubicle construction prevents acci- 
dental contact with high-voltage parts. Other 
safeguards include fuses in primary circuits, 
d.c. overload relays in grid and anode 
circuits, a time-delay relay to protect the 
rectifiers from premature application of h.t. 
voltages, and a thermostat to limit the cubicle 
temperature. Among the panel mounted 
meters is an ammeter for the oscillator valve 
anode current to indicate the loading on the 
generator, and a voltmeter for the oscillator 
valve filament to provide a check on the 
regulator operation. Operation of the oscil- 
lator valve is monitored by an ammeter to 
measure the grid current. A high-tension 
voltmeter gives an indication of the power 
control setting. An hour meter is fitted in 
the valve filament circuit, for use as a basis 
for valve guarantees. Finally, there is a 
water flow meter calibrated in gallons per 
minute. 


Foster, YATES AND THoM, LTD. 


To the range of “ Lancastrian” presses 
made by Foster, Yates and Thom, Ltd., of 
Canal Works, Blackburn, has been added an 
85-ton battery box press designed for single- 
impression moulding of composition battery 
boxes up to the six-compartment, eleven- 
plate element size, by the top trapping 
method. This machine will be shown. 

Another new machine of interest to be seen 
on this firm’s stand will be a special 200-ton 
vertical two-column downstroke extrusion 
press for research and experimental runs of 
non-ferrous alloy bar extrusion. The fabri- 
cated base of this machine carries, in addition 
to the two main columns, a cast iron chute, 
which acts as a passage for the extruded bar. 
The main cylinder built into the fabricated 
top bridge of the machine has a 12in diameter 
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ram designed to withstand a working pressure 
of 2 tons per square inch. Two return 
cylinders with 2}in diameter rams are 
embodied in the top bridge. On its lower 
face the crosshead of the press is machined 
to receive the punch retaining ring, which is 
removable and locates the extrusion ram in 
position. Situated beneath the lower line 
of the die is a shearing cylinder with a work- 
ing pressure of 2 tons per square inch, which 
enables any length of experimental extrusion 
to be sheared off as required. An out run is 
situated at the front of the press, which has 
an open-fronted horseshoe shape, designed 
to make possible observation of the out run 
from the extrusion die during operation. 

The valves controlling the operation of the 
press are designed to give a constant speed 
to the extrusion ram for any particular 
setting. A stop fitted with a micrometer 
adjustment enables the stroke to be halted 
at any predetermined point within a limit 
of 1/,,in. A three-throw hydraulic pump 
delivers 6 gallons of fluid per minute at a 
pressure of 2 tons per square inch, and a self- 
guided accumulator with a capacity. of 
9 gallons on a 7ft 6in stroke is connected to 
the pump-operated line. 

When the machine is required to work on 
the production line the shearing cylinder 
and gear can be removed as a complete unit. 


CROMPTON PARKINSON, LTD. 


Electrical machines, switchgear, stud weld- 
ing equipment, instruments and meters, 
cables and lighting equipment will be included 
in the exhibits shown by Crompton Parkinson, 
Ltd., Crompton House, Aldwych, London, 
W.C.2. 

The “ALA” switchgear units, one of 
which is shown in Fig. 10, have been 
developed for installations where space is 
comparatively limited and reliable con- 








Fic. 10-11KV, 250MVA SWITCHGEAR UNIT— 
CROMPTON PARKINSON 


tinuous service is needed with a minimum 
of maintenance. They are therefore particu- 
larly suitable for distribution substations, 
both for industrial and public electricity 
supplies. 

The range is available for a maximum 
service voltage of 11kV, maximum con- 
tinuous load current 600A and maximum 
breaking capacity of 250MVA. All the 
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ratings have been fully approved by tests 
in the company’s high-power station at 
Chelmsford, and the performance of the oil 
circuit breaker is covered by an A.S.T.A. 
certificate. 

In our illustration the oil circuit breaker 
tank is shown cut away to reveal the side- 
blast baffle are control device, which is 
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The mercury switch makes the transfer 
circuit in advance of the main mercury con- 
tacts and breaks the circuit after they have 
separated. In all running positions the 
mercury switches are by-passed by the 
metallic contacts, which are rated to carry 
the maximum short-circuit current that 
could flow through a fault on the secondary. 
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designed for easy dismantling and main- 
tenance. The circuit breaker can be fitted 
with manual, solenoid or spring closing gear 
and with any of the usual forms of tripping. 

All busbars and current transformers are 
air insulated. The busbars are supported 
directly off the busbar spout insulators and 
braced by a Bakelite barrier between units. 
Bakelite secondary insulation without 
auxiliary compound or taping enables in- 
spection of joints and extension to be carried 
out readily. The current transformers are 
accommodated’ in a separate chamber to 
provide for flexibility and allow cable 
boxes or outgoing terminal positions to be 
made to suit the particular specification or 
the site lay-out. The transformers, insu- 
lators and connection joints are accessible 
either from the top or from the back of the 
unit. No tape or compound is used on any 
joint and a separate terminal bar is provided 
in the chamber for the current transformer 
secondaries. 

Isolation is effected by lowering the circuit 
breaker, and. the truck can then be with- 
drawn. The truck is a completely welded 
structure running on roller-bearing wheels 
which are adjustable to ensure smooth and 
accurate alignment of the truck. A rigid 
enclosure is obtained by using fabricated 
steel, and specially manufactured steel 
sections. The stationary housing is a com- 
plete structure for each unit and is built on 
two side frames designed for rigidity and 
accurate location of the withdrawable truck 
on the rails fitted on the base. By using 
heavy jigs all units are built to limits giving 
reliable interchangeability between with- 
drawable trucks and stationary housing. 

Another Crompton exhibit, the “ MDA ”’ 
type on-load tap-changer, is of particular 
interest because it has mercury switch spark- 
ing contacts which prevent deterioration of 
the main metal contacts and the oil, there- 
by considerably reducing maintenance. 








The mercury switches shown in Fig. 11 are 
mounted on contact fingers designed to 
magnify the tilting of the mercury switch for 
a given movement of the metal tip. The 
tips engage with ordinary segmental contacts 
mounted on the drum, and the timing be- 
tween the operation of the metallic contacts 
and that of the mercury switch is obtained by 
suitably proportioning these segmental con- 
tacts. Tap selection is made on the upper 
drum and it is the lower drum which transfers 
the load from one tapping to another. The 
contact fingers are clamped to insulated 
rods mounted between substantial panels of 
insulating material which provides the main 
insulation to earth and the drums are built 
up on high-grade mouldings keyed on the 
shafts. 

When fitted to a transformer the tap- 
changer is normally mounted in a case 
arranged for bolting to a facing provided on 
the transformer tank, the tapping leads being 
brought through oil-tight bushings. The 
switch case is closed by a front cover in which 
there are three portholes, provided with 
toughened glass windows; an inspection of 
the mercury switches can be made during a 
tap change, and their correct functioning be 
confirmed. The cover of the case is held by 
a davit so that it can be swung aside when 
it is necessary to inspect the interior 
mechanism. 

“MDA” tap-changers are available for 
transformers up to 15MVA and 33kV, and 
can be arranged to provide up to fifteen steps 
of voltage adjustment. 


ASSOCIATED BritisH Or ENGINES, LTD. 


Included among the engines to be shown on 
the stand of the Associated British Oil Engines 
Group is a single-cylinder, cold-starting, 
horizontal, four-cycle C.I. engine which has 
been added to the range produced by J. and 
H. McLaren, Ltd., of Leeds. This new 
Petter-Fielding engine (seen in the accom- 
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panying illustration, Fig. 12) develops 
13 b.h.p. at 650 r.p.m., or 16 b.h.p. at 800 
r.p.m., and has been designed to meet the 
demand for a horizontal engine of low power. 
Having a low power to weight ratio it is suit- 
able for driving mobile pumping and 
generating sets and for use where headroom 
is restricted. 

The engine has a bore of 5-63in and 7-9in 
stroke, giving a piston speed of 1050ft per 
minute at 800 r.p.m. The compression 
pressure is 470 lb per square inch, and the 
fuel consumption at full load is 0-39 1b per 
brake horsepower per hour. The net weight 
of the engine is 1530 lb with standard fly- 
wheels, and 1765 lb with heavy fly-wheels. 
Handle starting is assisted by a decompressor 
which holds open the exhaust valve for eight 
revolutions. 

A box section casting forms the base plate 
and cylinder which takes a wet liner of 
pearlite iron. The joint at the cylinder head 
is metal to metal, while two rubber rings 
in grooves ensure a watertight seal between 
cylinder and the liner, which is free to expand 
longitudinally. The crankshaft is machined 
from a drop forging of 45 tons per square 
inch steel. Cast iron housings contain 


strip main bearing bushes, two per journal, — 


faced with white metal, and having 
a space between for the circulation of 
lubricating oil under pressure. The big-end 
bushes are of gunmetal lined with white 
metal, and the small-end bush of phosphor- 
bronze. The piston has two scraper and three 
compression rings, and has a toroidal combus- 
tion chamber in the crown. The cylinder 
head, in which there is a centrally disposed 
atomiser, also contains the inlet and exhaust 
valves. The inlet valve is larger than the 
exhaust and the inlet passage is designed to 
induce turbulence. Both valves are actuated 
by totally enclosed, cam-operated push rods 
and rocker levers. 

Fuel is drawn from a 4-gallon tank and is 
injected, by a Bryce pump directly into the 
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combustion chamber through a Bryce four- 
hole nozzle atomiser which is positioned so 
that the jets strike centrally with the toroidal 
combustion chamber. The pump is cam- 
operated by a cylindrical tappet contain- 
ing a roller and can be lifted by the 
priming lever for priming the pump or 
stopping the engine. An interesting detail 
is that injection is retarded when the engine is 
turned by hand and automatically advanced 
as speed increases. Any fuel which passes 
the pump is drained away and contamination 
of lubricating oil avoided. From a sump in 
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the base plate lubricating oil at 20 lb per 
square inch is circulated by a plunger 
oil pump operated from the fuel pump cam- 
shaft through a rocker lever. The oil passes 
through a primary filter and a multi-plate 
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of high-speed diesel engines built by Henry 
Meadows, Ltd., Wolverhampton, are good 
power-weight ratio, low piston speed and an 
economical fuel consumption. The design 
is compact and the engine weighs 3500 Ib 
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self-cleaning filter before being pressure- 
fed to the bearings. A relief valve limits oil 
pressure and a by-pass spray lubricates 
the valve-operating cam. 

The governor, fuel pump, lubricating oil 
pump and valve gear are contained in one 
removable casing. A steel gear wheel on 
the crankshaft engages the camshaft gear 
wheel drive through 
a wheel on an inter- 
mediate shaft carrying 
the governor. The case- 
hardened camshaft, 
running in two strip 
bearings, has a fuel 
cam turned integrally. 
The rocker levers are 
actuated by push rods 
which are in contact 
through case-hardened 
rollers with a cam 
secured to the cam- 
shaft. The governor 
spring allows reduc- 
tion of speed to be 
made with the engine 
running. 

When the engine is 
used for industrial work 
standard fly-wheels are 
fitted, and when it is 
required for driving 
electric generators 
heavy fly-wheels are 
available. The fly-wheels are machined 
for the attachment of a pulley 13in 
diameter by 8}in wide, which forms the 
standard drive. Engines are fitted with an 
oil-washed air cleaner and a straight- 
through silencer except on the radiator- 
cooled models, which are equipped with a 
pepper-box silencer. 

Anotherexhibit on the stand will be the new 
“Meadows” “970” series diesel engine 
which is shown under test in the accompany- 
ing photograph, Fig. 13. The main design 
points of this latest addition to the range 





unsupercharged and 3900lb supercharged. 
It is designed for the exacting service 
required by railcars, civil engineering 
machinery, generating plant and heavy road 
haulage. The engine has six cylinders of 
150mm bore and stroke, giving a capacity 
of 970 cubic inches, and the one-hour rating 
is 180 b.h.p. unsupercharged and 250 b.h.p. 
supercharged at 1650 r.pm. The piston 
speed at these revolutions is only 1620ft 
per minute. Fuel consumption over the 
full-load speed range varies between 0-36 Ib 
and 0-40 1b per brake horsepower per hour. 
Ease of maintenance is characteristic of the 
design, which incorporates wet detachable 
cylinder liners, and another item worthy of 
note is that the pistons and connecting-rods 
can be withdrawn up the cylinder bores. 
Nitrided crankshafts, generous bearing areas, 
pressure lubrication and the filtration of fuel, 
air and lubricating oils, will all contribute 
to trouble-free running. The cylinder blocks 
and heads, which incorporate renewable 
valve seats, are in two units of three cylinders. 
Easy starting is assured by the use of direct 
injection in conjunction with twin-axial 
electric starters. 


ELutioTtt BrotHEerRs (Lonpon), Ltd. 


A new system of locomotive speed indica- 
tion using rectifiers and recorders in con- 
junction with an axle-driven a.c. generator 
will be among the exhibits shown (at Castle 
Bromwich) by Elliott Brothers (London), 
Ltd., Lewisham, London, S.E.13. Two 
points of interest about the equipment are 
that compensation for wheel wear is provided 
for and that the system can be used either 
with one or more indicating or recording 
instruments or with a distance integrating 
counter. Except when an integrating counter 
is used the system is self-contained and 
independent of any external source of supply. 

As illustrated in Fig. 14, the generator 
unit is contained in a robust, dustproof, 
waterproof, light alloy housing, all the fixing 
screws being effectively locked. The drive 
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is taken directly from the axle to the 
generator by a fork and pin, as shown. 

The generator itself is a twelve-pole a.c. 
inductor designed to give a high output over 
a wide range of operational speeds. Its 
stator is built up from silicon steel lamina- 
tions. The rotor is of 35 per cent cobalt 
magnet steel, thoroughly aged for stability, 
and the twelve poles are magnetised alter- 
nately N and 8; during manufacture it 
is demagnetised to an extent which permits 





FiG. 14—SPEED INDICATOR GENERATOR 
—ELLIOTT 


removal and replacement during overhaul, 
without the necessity for re-magnetising. 
To provide temperature compensation the 
rotor is fitted with a magnetic shunt having 
a negative coefficient of permeability. The 
rotor shaft is carried in grease-packed ball 
bearings, provided with effective oil seals. 
When the generator is fitted to an existing 
plain or roller bearing axlebox, modification 
of parts involves only the replacement of the 
axlebox cover and a simple alteration to 
the locking plate fixing bolt. 

Two forms of speed indicator are available 
for use with the generator—circular-scale and 
edgewise indicators. The indicator move- 
ment consists of a d.c. moving coil element, 
embodying a metal rectifier and contained 
in a dust and moisture-proof casing. The 
circular instrument has an angular deflection 
of 250 deg. giving an evenly divided scale 
length of llin. Edgwise instruments are 
available with scale lengths of 3-lin and 
4-5in, 

For speed recording the company has 
developed a permanent magnet, moving-coil 
recorder, incorporating a metal rectifier and 
giving a clear ink record on a continuous 
chart with a working width of 3in. An eight- 
day spring clock movement with temperature- 
compensated escapement provides the chart 
drive. There are two chart speeds—lin 
per hour and 6in per hour—and the speed- 
control lever has a neutral position in which 
the chart drive is completely free. 

For indicating the distance travelled an 
integrating device can be fitted in a strong 
alloy casing secured directly to the outer 
cover plate of the generator. It contains 
contacts which close when the wheel has 
completed a given number of revolutions 
and are wired in series with the energising 
coil of a solenoid-operated counter across a 
low-voltage d.c. supply. 

Compensation for errors caused by wheel 
wear is introduced by an adjustable resistor 
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in the line between the generator and the 
indicator or recorder. 

Another Elliott exhibit at Castle Bromwich 
will be the “ Trimode ” equipment for auto- 
matic process control. Briefly, this controller 
is a device in which an “ error ” signal, pro- 
portional to the deviation from normal of 
the controlled quantity, is applied elec- 
trically or pneumatically as an input to a 
balancing system; the output from this 
system is a variable pneumatic pressure 
suitable for positioning any of the usual 
kinds of diaphragm-operated process regu- 
lators. The general appearance of the panel 
mounting controller is shown in Fig. 15. 

In construction the controller takes the 
form of a number of sub-units plugged to a 
distribution panel. Various alternative 
arrangements are possible with this form of 
construction. The example depicted in 
Fig. 16 is a controller fitted with the 
“ Eltair ” electro-pneumatic input converter 
sub-unit which is suitable for an electrical 
input signal. For a pneumatic input signal 
the corresponding pneumatic input unit, the 
“‘Multilair,” would be fitted instead. If 
proportional control is all that is required 
the “ Eltair” or ‘“ Multilair”’ unit is used. 
To obtain integral and/or derivative func- 
tions, the “‘ Trimode”’ sub-unit is added. 
Thus, by a suitable combination of sub-units 
it is possible to obtain single-term control 
(proportional control alone), two-term control 
(proportional+-integral), or three-term 
control (proportional -+-integral--derivative). 
Remote control is achieved by employing 
an electrical or pneumatic link to eliminate 
a mechanical link for transmitting the error 
or deviation signal to the controller. 

Referring in more detail to the sub-units 
and their functions, the pneumatic distribu- 
tion panel is a solid block containing internal 
air passages into which the other units com- 
prising the controller are plugged as shown in 
Fig. 16. It is self-sealing, allowing the plant 
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FIG. 15—‘**‘ TRIMODE"’ 


to be operated under manual control, without 
interruption of the process, while the auto- 
matic sub-units are removed. 

The “ Eltair ’’ converter operates by main- 
taining a balance between an electro-magnetic 
force and a pneumatic pressure. It has a 
differential pressure output which is pro- 
portional to the input signal and in the same 
sense. Accordingly, when the converter is 
connected to, say, an “ Elliottronic”’ recorder 
(which provides an electrical signal corre- 
sponding to the “deviation” or “ error” 
of the controlled variable) the output from 
the converter will be a pressure differential 
proportional to the “ deviation ’”’ of the con- 
trolled process variable. The width of the 
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proportional control hand is usually set on a 
dial associated with a variable resistance 
in the input circuit to the converter.. The 
dial (the upper one in Fig. 16) is calibrated 
in percentage of recorder span to give full 
process regulator adjustment, from 2 to 200 
per cent. : 

The “ Multilair”’ proportionator operates 
by balancing the forces corresponding to a 
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CONTROLLER ASSEMBLY 
LLIOTT 


varying input pressure and a variable output 
pressure. Similarly, the ‘“‘ Trimode” sub- 
unit, which provides integral or integral 
+derivative control, functions by mechanical 
balancing and introduces the time constants, 
associated with these controls, into the auto- 
matic control action. The constants are 
generated in a sealed hydraulic system, tp 
eliminate the possibility of blocked capillaries. 
Since changes in the integral and derivative 
control settings react on each other and on 
the proportional control, the settings are 
mechanically linked in such a way as to be 
compensated automatically. Thus, a change 
in the set value of any one term does not 
affect the set values of the other two. The 
integral and derivative controls are grouped 
on the lower dial shown in Fig. 16. 


(To be continued) 
qeewemnamntmenemmenny 


ALUMINIUM DEVELOPMENT AssoctaTION.—The 
President’s speech at the annual general meeting 
of the Aluminium Development Association recently 
held referred to the retarding of major developments 
due to devaluation causing @ rise in price of alu- 
minium, but said that in the meantime the solutions 
to riveting and welding problems were being pur- 
sued. He stated that good progress had been made 
in the dissemination of information by a wide variety 
of means, that educational activities had increased, 
and that a steady advance had been maintained in 
the major industrial fields. 


New Mersops or PREPARING ALUMINIUM 
Crystats.—We have received from the French 
Air Ministry a booklet by Louis Beanjard. It 
contains three chapters; chapter one discusses 
the principal methods of forming single aluminium 
crystals by recrystallisation, solidification and 
compares these with two new methods, namely, 
slow solidification and supercooling. The next 
section is concerned with microscopical study of 
the structure of single crystals, various methods of 
 pumagenens and reagents. In the last chapter 

-ray examination of single crystals is reviewed 
under three headings: crystal orientation, com- 
parison of structural faults in crystals of different 
origin and the effects of cold working on the struc- 
ture of a single crystal. Conclusions are given and 
also a bibliography. The booklet is printed in 
French and can be obtained from Service de 
Documentation et d’Information Technique de 
L’Aeronautique, Magasin C.T.O., 2, Rue de la 
Porte-d’Issy, Paris. 
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A Short History of Radio-Activity 


NO. VII—THE NATURE OF ALPHA PARTICLES 
(Continued from page 496, April 28th) 


URING 1904, Rutherford, Strutt and 

J. J. Thomson separately endeavoured to 
measure the positive charge carried by an 
a particle. Many experimental difficulties 
were encountered, and the results obtained 
were conflicting and indecisive. In one 
instance, reported by Thomson, it seemed as 
if the particles had no charge at all. In 
another, reported by Rutherford, the results 
obtained actually appeared to imply that the 
charge was negative. 

The general nature of these experiments 
comprised (a) a measurement of the total 
charge communicated in a given time to an 
insulated vessel into which a pencil of a-rays 
was directed, and (5) a count of the number of 
particles which entered the vessel in the same 
time. The first of these processes was 
theoretically simple, but in practice was com- 
plicated by a phenomenon first reported by 
Thomson in 1904. When a-rays struck any 
object—such as the walls of the passage 
through which they were led into the measur- 
ing vessel—they caused that object, so it 
seemed, to emit slow-moving negatively 
charged particles. Thomson called these 
negative particles “ $-rays.”” They are now 
known to be low velocity electrons and are 
accepted as being a form of secondary radia- 
tion resulting from the bombardment of the 
object by the a particles. They are not part 
of the primary activity originating within the 
radio-active material responsible for the 
emission of the a particles. 

The presence of these ‘‘ 5-rays ”’ was bound 
to upset the measurement of the charge 
carried by the a particles. There can be 
little doubt that the early ambiguous results 
reported by Thomson and Rutherford were 
attributable to the entry of “ 3-rays’’ into 
the measuring vessel and to the neutralising 
or over-riding effect of their negative charges 
on the positive charges of the a particles. 
In 1905 Rutherford eliminated the upsetting 
action of the “d-rays” by placing his 
measuring apparatus within an _ electro- 
magnetic field. This field was strong enough 
to deflect the slow-moving light electrons of 
the ‘‘ 5-rays ’’ back towards the surface from 
which they had come, wherein they were re- 
absorbed. The field had little or no effect on 
the much heavier and much less deviable 
a particles. In this way the electroscope or 
other device associated with the collecting 
vessel measured only the charge carried by 
the a particles entering it. 

The second process involved in the 
measurement of the charge carried by the 
a particle was the counting of the number 
of particles entering the collecting vessel in 
a given time. The task at first sight seems 
an impossible one, for, as we know to-day, 
the number of a particles emitted per second 
by a gramme of radium is well over a hundred 
thousand million. We have, however, to 
note in the first place that only a minute 
fraction of a gramme need be used in the 
experiment. Secondly, of the total number of 
particles emitted by such a fraction it is 
sufficient to collect only those falling on a 
small area a lying at a considerable distance 
d from the radio-active material. Thirdly, 
if any of the particles which would otherwise 
fall on the area a become absorbed on their 
way to it the number reaching it will be still 
further reduced. The experiment will not be 
upset by such absorption if the number of 


particles reaching the area a is associated with 
the charge which accumulates on the same 
area. By a combination of these factors it is 
possible to bring the counting process within 
the limit of practicability. 

The basis of one method of counting a 
particles was provided by Sir William 
Crookes’ invention of the “ spinthariscope ” 
in 1903. It had previously been observed 
that the rays from radium and kindred sub- 
stances caused a number of bodies—notably 
crystals of zinc sulphide—to light up 
brilliantly when exposed to them. Under a 
powerful magnifying lens Crookes found that 
the induced illumination consisted of a rapid 
succession of minute separate flashes of light. 
His spinthariscope—Fig. 4—developed to 
demonstrate the phenomenon consisted of a 





FIG. 4—-CROOKES’ SPINTHARISCOPE 


brass tube with a lens at one end, which could 
be focused on to a screen, coated with zinc 
sulphide, at the other end. In front of the 
screen a needle, the point of which had been 
dipped into a radium solution, was mounted 
in a manner which permitted its distance from 
the screen to be varied. Seen through the 
lens, the screen appeared as a dark back- 
ground dotted with bright points of light 
which came and went with great rapidity. 
The effect was fittingly described as “ re- 
sembling a swarm of fireflies on a dark night.” 

It was observed that if the needle were 
covered by a layer of foil sufficient to absorb 
the a-rays the scintillations disappeared. The 
B and y-rays which passed through the foil 
imparted a general diffused luminosity to the 
screen, but there were no scintillating flashes. 
It was therefore concluded that the flashes 
were produced by the a-rays and that each 
flash represented the arrival at the screen of a 
single a particle. Minute though the mass of 
an a particle might be, its high velocity 
endowed it with an amount of kinetic energy 
which relatively was not minute. In addition, 
when thatgnergy was given up to the coating 
of the screen its acquisition was manifested 
over an area of the screen many times greater 
than the size of the particle itself. These 
considerations were sufficient to explain the 
really astonishing fact that the arrival of a 
single a particle at the screen was rendered 
visible to the eye aided by a magnifying lens. 

Another effect was noted. As the distance 
of the radium from the screen was increased 
the number of flashes observed in a given 
time fell off rapidly. When the distance was 
made several centimetres only an occasional 
flash on the screen was observed. The 
diminution in the number of flashes was too 
great to be explained entirely by the geo- 
metrical consideration that increasing the 
distance diminished the angle subtended by 
the screen area at the needle point. The 
inference was obvious. Many of the a 
particles emitted by the radium failed to 
reach the screen because on their way to it 
they were being absorbed by the intervening 
air. It followed, therefore, that the number 
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of flashes counted on the screen was equal to 
the number of a particles which succeeded in 
arriving at it. Ifa collecting vessel were sub- 
stituted for the screen the charge accumulat- 
ing on it over an equal interval of time would 
be the aggregate of the charges carried by the 


same number of particles. This aggregate 
charge divided by the number of arrivals 
would give the individual charge of an a 
particle. 

By this—the scintillation—method, the 
German physicist, Regener, in 1909 measured 
the charge carried by the a particles emitted 
by polonium. The figure he arrived at was 
9-58x10- electrostatic units. By that 
year Thomson’s original value of the charge 
carried: by an electron had been refined to 
4:65x10-%, (The value accepted to-day is 
4-8021 x10-1°.) It was thus made clear that 
an a particle carried a charge which was not 
equal numerically to the charge of an electron, 
but very closely twice as great. The question 
at issue had been answered. The a particle 
was not a singly ionised molecule of hydrogen; 
it was a doubly ionised atom of helium. 

That conclusion was confirmed by a further 
calculation. Since the specific charge e/m 
and the charge e of the a particle had been 
separately measured its mass m could easily 
be calculated. The mass of the hydrogen ion 
had already been determined in the same 
manner. When the two figures were com- 
pared the mass of the a particle was found to 
be very closely four times the mass of the 
hydrogen ion. This result harmonised with 
the accepted value of 4 for the atomic weight 
of helium. 

Almost simultaneously with Regener, 
Rutherford and his young German assistant, 
Hans Geiger, were also working on the deter- 
mination of the charge carried by an a 
particle. They followed the same general 
plan, namely, the measurement of the total 
charge accumulated in a collecting vessel and 
the counting of the number of particles 
responsible for it. Their method of counting 
the particles was, however, different. It is 
of historical interest to describe it because it 
introduced to physical science an instrument 
—the Geiger counter—which has since been 
developed in many forms and has been 
applied for numerous purposes. Geiger 
counters have played a vital part in the study 
of cosmic rays. They have been used by 
prospectors searching for petroleum and 
uranium ores and have been applied in 
medical studies. After the Bikini atom bomb 
tests they were the sole means employed to 
indicate the decay of the radio-activity 
induced in the ships to a level permitting 
them to be entered with safety by human 
beings. 

In essentials the Geiger counter is remark- 
ably simple. As commonly constructed it 
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Fic. 5—GEIGER COUNTER 


consists, as represented in Fig. 5, of a thin- 
walled glass tube containing a fine wire— 
frequently of tungsten—arranged axially and 
concentric with a thin-walled copper tube 
inside the glass tube. Before being sealed 
the: glass tube is charged with a gas— 
commonly argon, but sometimes a mixture 
of gases—at a reduced pressure—say, about 
50mm of mercury. The central wire is con- 
nected through a resistance to the positive 
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pole of a battery and the copper cylinder to 
the negative pole. A current amplifier and 
an indicator—which may be a mechanical 
counter, a telephone earpiece or some other 
device—complete the equipment. In use, the 
voltage applied by the battery is adjusted 
to a value a little short of that which would 
produce a discharge between the wire and the 
cylinder. 

Theoretically a Geiger counter is simply 
a charged condenser sealed in an atmosphere 
at reduced pressure. The geometrical shape 
and arrangement of its parts are not of 
primary importance, and even the reduction 
of pressure inside the envelope is not essential. 
A Geiger counter has, in fact, actually been 
made from a fork and spoon suspended by 
insulating threads side by side in atmospheric 
air. It may, however, be noted that such an 
arrangement omits one feature of the instru- 
ment itself. The copper cylinder surrounds 
the wire and therefore from whatever direction 
an a particle approaches the counter it must 
always meet first the negatively charged side 
of the condenser. 

Let us then consider a Geiger counter as 
consisting of two condenser plates, Fig. 6, 
charged to a difference of potential almost 
sufficient to produce a discharge between 
them. Let a single positively charged 
a particle approach the negative plate. It 
will be attracted by that plate and, acquiring 
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increased velocity under that attraction, it 
will, if the plate is thin enough, penetrate 
through it into the space between the plates. 
It will then experience attraction back 
towards the negative plate, but before its 
velocity of entry into the space is destroyed 
the particle will collide with at least one atom 
of the gaseous dielectric and will disrupt that 
atom into a positive ion and an electron. In 
doing so it exercises a trigger-like action. 
The ion and the electron which it releases will 
each collide with another atom of the gas and 
release another ion and electron and these in 
turn by further collisions will continue the 
process. Very soon a torrent of electrons is 
rushing towards the positive plate and a 
torrent of positive ions towards the negative 
plate. A certain amount of recombination 
into neutral atoms may take place. Never- 
theless the net result of the arrival of the 
a particle is the accumulation of a large 
number of electrons on the positive plate and 
of positive ions on the negative plate. The 
potential maintained by the battery on the 
plates is thereby disturbed. The battery 
seeks to restore it by emitting a pulse of 
positive ions to the positive plate to neutralise 
the electrons which have accumulated on it 
and a pulse of electrons to the negative plate 
to neutralise the positive ions which have 
reached that plate. The pulse of current thus 
given out by the battery ceases when the 
a particle and all the electrons and ions 
which it sets free have been neutralised. 

The advent of the a particle within the 
space between the plates is in this way 
signalised by a pulse of current from the 
battery. The quantity of electricity in the 
pulse is many times as great as the charge 
carried by the a particle, but is still quite 
small. When amplified it can, however, be 
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made to operate some form of visual, audible 
or mechanical indicator. Modern develop- 
ments of the Geiger counter have made it 
possible to obtain from it a signal indicating 
the arrival not of a single a particle, but of 
groups each comprising a stated number of 
particles, This arrangement naturally facili- 
tates the counting of a rapid stream of 
particles. Other developments have per- 
mitted the application of the Geiger counter 
to the counting of B-ray particles, electrons, 
cosmic ray particles and even neutrons. 
When Rutherford and Geiger in 1908 pro- 
duced the first counter operating on the 
principle we have described they had no 
means of amplifying the minute pulse of 
electricity produced by the advent of a single 
a particle. Nevertheless, they found that the 
unamplified pulse was sufficient “to give a 
marked deflection to the needle of an electro- 
meter of moderate sensibility.” It was 
possible to record the jumps of the needle on 
a moving photographic film. An example of 
such a record is reproduced in Fig. 7. It will 
be seen that one or two of the jumps indicate 
the arrival inside the counter of twoa particles 
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FiG. 7—GEIGER COUNTER RECORD 


simultaneously or nearly so. After 1920 the 
development of the electronic valve made it 
readily possible to amplify the current pulses 
to any desired amount and thereby cause 
them to operate mechanical or electrical 
recorders, meters or registers. 

The apparatus, embodying a Geiger 
counter, used by Rutherford and Geiger in 
1908 is illustrated in Fig. 8. A glass vessel A, 
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Fic. 8—-RUTHERFORD AND GEIGER’S 
APPARATUS OF 1908 


known as the “ firing chamber,” 25cm in 
diameter and about 450cm long, contained 
at the left-hand end a carrier on which a 
small thin spot of radio-active material was 
deposited. This vessel was exhausted to a 
low pressure. An ebonite sleeve B connected 
the firing chamber to a “‘ detecting chamber ” 
C consisting of a brass cylinder about 2cm in 
diameter and 20cm in length. The ebonite 
sleeve contained a plug, through which a hole, 
1-5mm in diameter, was drilled. . This hole 
was covered by a very thin sheet of mica, the 
stopping power of which was insufficient to 
prevent all the a particles emitted in the 
firing chamber from reaching the detecting 
chamber. The detecting chamber was 
charged with carbon dioxide at a pressure of 
about 4cm and contained an insulated wire 
disposed axially. When suitably connected 
to a battery—giving over 1000V—and to an 
electrometer, the detecting chamber consti- 
tuted a Geiger counter operating in the 
manner described above. In use the inten- 
sity of the radio-active substance and its 
distance from the mica window were adjusted 
until a point was reached at which from three 
to five a particles entered the detecting 
chamber per minute. 

The total number of a particles which 
entered the detecting chamber. was counted 
over a prolonged period. A collecting vessel 
was then substituted for the detecting 
chamber. and a measurement made of the 
charge communicated to it during an equal 





‘period. Dividing the total charge by the 
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total number, the experimenters deduced 
that each a particle carried a charge of 
9-3x10-"° electrostatic units. This figure 
agreed closely with that found by Regener 
using the scintillation method of counting the 
particles. ; 

Both methods agreed in making the positive 
charge carried by an a particle very approxi- 
mately twice the negative charge carried by 
an electron. It was therefore confirmed that 
the a particle could not be a singly ionised 
molecule of hydrogen and therefore that 
almost certainly it must be a doubly ionised 
atom of helium. 

In 1909 Rutherford and Royds reinforced 
that conclusion in a direct manner. In a 
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FiG. 9-RUTHERFORD AND Royps’ 
APPARATUS OF 1909 


a very thin-walled glass tube A, Fig. 9, they 
sealed a radium preparation. The a-rays 
emitted by this preparation were able to 
pass through the walls of the tube. On that 
point the experimenters satisfied themselves 
by bringing a zinc blende screen close to the 
tube : the screen scintillated in the character- 
istic manner. The tube A was then sealed in 
a thick-walled glass tube B which was 
impervious to the a particles. The tube B 
was extended in the form of a fine capillary C, 
into which two electrical sparking terminals 
were sealed. The annular space between A 
and B was exhausted and was connected to a 
vessel containing mercury. By raising this 
vessel the a particles which collected in the 
annular space could be compressed like a 
gas into the capillary. A spark was then 
passed between the terminals and the result 
examined spectroscopically. At the end of 
two days the strong yellow line characteristic 
of the helium spark spectrum was seen. After 
six days the whole of the helium spectrum 
appeared. 

As a check the radium preparation was 
removed from the inner tube, which was 
then charged with ordinary helium. After 
several days no trace of the gas could be found 
within the annular space. It appeared, there- 
fore, that the inner tube was permeable to 
a particles, but impermeable to the neutral 
atoms of ordinary helium. This difference 
of behaviour could not be explained by the 
fact that the mass of an a particle differed 
from that of a neutral helium atom by an 
amount equal merely to the mass of two 
electrons. It could, however, be readily 
explained by the fact that a particles had 
very much higher velocities than the 
“thermal” velocities of ordinary helium 
atoms. a 

Following the work of Rutherford and 
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Royds other physicists soon proved that the 
a particles emitted by uranium, thorium, 
actinium, polonium, pitchblende, thorianite 
and other radio-active elements and ores 
were of the same nature as those emitted 
by radium. The velocity of the particles 
differed to some degree with the source 
emitting them, but in every instance they 
were identified as being doubly ionised atoms 
of helium. 

With the establishment of the real nature 
of the a particle it was seen that, so far as the 
rays emitted were concerned, a radio-active 
substance was in general very similar to a 
coney tube operating at a low pressure 
and under a high voltage. 

In a discharge tube, Fig. 10, the cathode 
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0—COMPARISON [OF A DISCHARGE TUBE 


Fic. 1 
WITH A RADIO-ACTIVE SUBSTANCE 


rays had been shown by Thomson to consist 
of a stream of negatively charged electrons. 
The f-rays emitted by radio-active substances 
had been proved also to be electrons differing 
from those encountered in a discharge tube 
only in so far as their velocities were very 
much higher, and in so far as their higher 
velocities resulted in an increase of their 
mass in accordance with the theory of 
relativity—or of one of its forerunners such 
as Abraham’s. ; 

Similarly the y-rays emitted by a radio- 
active substance had been identified as being 
X-rays differing from those emitted from a 
discharge tube only in so far that they 
possessed greater penetrating power and 
therefore, it might be presumed, shorter wave- 
lengths. By analogy it seemed readily 
possible to explain the origin of the y-rays. 
In a discharge tube it was known, or sur- 
mised, that the X-rays originated in the 
stoppage of the electrons against the glass 
wall of the tube or other target. In a radio- 
active substance a f-ray particle, or electron, 
coming from a point below the surface would 
have to struggle through the overlying atoms 
‘of the substance. These atoms would con- 
stitute internal targets, and if a 8 particle 
collided with one of them an X-ray—or 
y-ray—would be emitted. 

Finally, the work of Wien and others had 
shown that the “ canal rays”’ issuing from 
holes pierced in the cathode of a discharge 
tube consisted of a stream of positively 
charged particles many times more massive 
than the electrons of the cathode rays. These 
particles, as subsequent research fully con- 
firmed, consisted of ionised atoms of the 
particular gas in the discharge tube. It had 
now been definitely established that the 
a-rays emitted by a radio-active substance 
consisted also of positively charged particles 
of atomic mass. 

The non-deviability in a magnetic field of 
the X-rays emitted from a discharge tube, the 
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ready deviability of the cathode rays and the 
relatively small deviability of the canal rays 
were reproduced quite clearly by the y, 8 and 
a-rays respectively. 

There was only one point at which the 
resemblance was not complete. In a dis- 
charge tube the canal ray particles were 
ionised atoms of the particular gas used in 
the tube. The a-ray particles, on the other 
hand, were invariably of one kind, whatever 


the nature of the radio-active substance might 


be. Whether that substance were uranium, 
thorium, polonium, radium or actinium, in 
the elemental or any compound condition, 
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the a particles emitted by it were always 
ionised atoms of helium. 

This fact had a profound bearing on the 
general interpretation of the phenomenon of 
radio-activity and the understanding of the 
mechanism behind it. But. before we can 
discuss that subject we must revert to the 
early years of the century. While the nature 
of the a, B and y-rays was being elucidated in 
the manner we have described, other aspects 
of radio-activity were being studied and 
important discoveries had been made. It is 
now necessary to turn our attention to this 
contemporaneous work. 


The Institute of Metals 


" No. V—(Continued from page 498, April 28th) 


| in was intended, according to the pro- 
gramme, to complete the meetings by lunch- 
time on Friday, March 31st, but such great 
interest was taken in the first paper that it 
was decided to give the whole of the morning 
to this one paper and have an afternoon 
session. The paper discussed in the morning 
was :— 
THE APPLICATION OF X-RAY METHODS 
TO THE DETERMINATION OF PHASE 


BOUNDARIES IN METALLURGICAL 
EQUILIBRIUM DIAGRAMS 


By Proresson E. A. Ownmn, M.A., Se.D., and 
D. P. Morris, B.Sc. 
SyNopsis 

Recent criticisms of the X-ray powder method of 
determining phase boundaries in metallurgical 
equilibrium diagrams (notably by Hume-Rothery 
and Raynor, J. Sci. Instruments, 1941, 18, 74) are 
considered in detail and are shown to be unfounded. 
Certain objections to the microscopical method are 
pointed out, and in the light of X-ray investigations 
carried out on solid specimens, it is concluded that 
in general the study of equilibrium conditions is best 
conducted with material in powder form. 


Discussion 


Dr. W. Hume-Rothery (Oxford University) 
said it was now eight years since this subject 
was discussed at the Royal Institution and 
since then both those who had used X-ray 
methods and microscopical methods had 
learned to do their work more carefully. At 
the 1942 conference the general impression 
of metallurgists—although Professor Owen 
would not agree—was that at high tempera- 
tures there was little advantage in the X-ray 
method over the much-discussed and criti- 
cised microscopical technique, but that at 
low temperatures the X-ray method had 
many advantages. The present discussion 
was not concerned with crystallography, but 
with the determination of phase boundaries 
in equilibrium diagrams, and it was unfor- 
tunate that in discussing the advantages of 
the X-ray method the authors should have 
made such a strong attack on the older 
microscopical work. He contended that the 
authors were too dogmatic with regard to the 
X-ray method, and it should not be sug- 
gested that this method was infallible. 
Personally, he thought there was nothing 
between the two methods. The authors’ 
general attack on the microscopical method 
was unreasonable, and when their diagrams 
were examined critically it would be seen 
that the conclusions of the 1942 conference 
were essentially unaltered by the work of the 
authors. Fortunately, since 1942 there had 
been new developments in X-ray technique 
which might help the application of the 
method to the equilibrium diagram. In 
particular, the Cambridge work was most 
promising, but it was still ne to make 
use of the microscopical method in the study 
of the more complicated alloys. The right 


way to set about this work was to use the 
two methods together and he felt that the 
present paper was unfortunate in the way it 
had stirred up the old distrust, which was 
really dying away. 

Dr. A. Taylor (Mond Nickel Company, 
Ltd.) said that the application of X-rays to 
the determination of equilibrium diagrams 
had been established for the best part of 
thirty years, and its advantages and dis- 


- advantages compared with those of micro- 


graphic analysis had been continuously 
debated over the whole of that period. His 
own view was that either method carefully 
used by experienced workers—and he empha- 
gised the word “experienced,” since there 
were so many pitfalls for the unwary—would 
ultimately give the desired diagram, but the 
time taken would depend upon the com- 
plexities of the system. Either method, 
used alone, might miss some important 
feature of the diagram. Used together, they 
were a powerful combination, which con- 
siderably reduced the time required and 
increased one’s confidence in the diagram as 
finally presented. Indeed, it was only by 
using both methods as and when required 
that it was possible to form an estimate of 
the relative value of the two methods in 
different cases. The first essential in the 
elucidation of a phase diagram was to 
identify the individual phases. It did not 
matter how this was done, but usually 
X-ray analysis was simpler than micro- 
graphic methods, particularly in ternary and 
quaternary systems, and this was frequently 
the only reason why the X-ray technique 
was preferred. Once the individual phases 
had been identified, the method of deter- 
mining their extent was usually immaterial 
and would frequently be carried out accord- 
ing to the training of the investigator and his 
personal prejudices unless some special 
feature of the system forced him to use a 
particular method of approach. While 
X-ray diffraction technique was an elegant 
method of phase identification, and revealed 
the single or polyphase nature of the specimen 
and the direction of the tie lines in special 
cases, a single diffraction pattern revealed 
nothing at all about the state of segregation 
of the phases and therefore was of little help 
in ascertaining the mode of formation of the 
phase. -On the other hand, the micrographic 
approach could be very helpful in deciding 
whether a phase had formed, for example, by 
a peritectic reaction or had solidified as an 
intermediate phase directly from the melt. 
Professor Owen had used ingots weighing 
2 grammes and had taken samples from top 
and bottom for homogeneity tests. It was, 
however, not always possible to make alloys 
of controlled composition in such small 
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quantities, especially if their melting point 
was very high, unless powder metallurgy 
could be employed. In fact, due to experi- 
mental difficulties associated with the coup- 
ling between the charge and coil of high- 
frequency induction furnaces, it was not 
easy to melt alloys in quantities below 
30 grammes. He doubted whether chemical 
analysis for metallic constituents told the 
whole story. The paper, while mentioning 
ternary systems, was entirely confined to 
binary alloys where the lattice parameters 
could be measured to a high degree of 
accuracy. In certain ternary and quaternary 
alloy systems it frequently happened that 
two phases with similar structures had 
identical lattice parameters and, in conse- 
quence, their Debye-Scherrer patterns 
appeared single phase and the X-ray tech- 
nique was of greater assistance in identifying 
the constituents than normal microscepical 
methods. He felt that the X-ray powder 
technique offered a more direct method of 
attack in the study of complex alloy systems 
and that, after making the preliminary X-ray 
survey, the micrographic method could then 
be used to great advantage. 

Mr. Andrews (United Steel Companies, 
Ltd.) thought some of the authors’ con- 
clusions were rather too sweeping and espe- 
cially the one at the end of the paper, where 
it was stated: “In general, the X-ray 
method is more likely to arrive at the dia- 
gram representing the true ° equilibrium 
state.’ From work done by the United 
Steel Companies they were inclined to say 
that that was not so; they believed, in the 
present state of knowledge, that in some 
instances the X-ray method could, practically 
speaking, determine the equilibrium accu- 
rately, and in others the microscopic method 
would give a more accurate representation. 
Both methods had their snags and a good 
deal of discrimination was needed, but both 
could be used. 

Mr. H. P. Rooksby (G.E.C. Research 
Laboratories) thought the authors would 
agree that any one method used alone for 
phase boundary determinations must really 
be less satisfactory than a combination of 
techniques. The authors’ claim that X-ray 
analysis itself was, on the whole, less liable 
to give misleading answers than other 
methods was probably true in a majority of 
cases, provided the technique was used with 
the care and devotion that Professor Owen 
and his colleagues had always employed. 
The authors’ chief arguments devolved upon 
the use of filings rather than lump specimens 
for X-ray examination and upon the adoption 
of lattice parameter measurements rather 
than the disappearing phase method for 
placing the phase boundary. If X-ray tech- 
nique was granted to be right, probably 
there was little dispute that the lattice- 
spacing method was the preferable one. The 
controlling factor seemed to be that the 
original ingot from which the filings were 
prepared had to be above reproach. He 
sympathised with the authors’ remarks about 
the preparation of sections for microscopic 
examination. There was truth in the obser- 
vation that metallurgists occasionally forgot 
the changes that might be wrought by the 
processes of surface preparation. Phase 
transitions could be caused by cold work, and 
it was often difficult to assess how deeply the 
metal had been affected. Unless the depth 
was known with certainty—and it seemed to 
be commonly in doubt—the amount of 
etching that had to be done was uncertain 
also. He had an alloy under study at the 
moment which was face-centred cubic at 
high temperatures, and this condition was 
retained by quenching. At the slightest 
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provocation transformation to the hexagonal 
close-packed structure took place, and even 
deeply etched prepared surfaces showed this 
form on X-ray examination. With surfaces 
quenched from high temperatures, however, 
X-rays disclosed the cubic structure alone. 
Mr. H. J. Goldschmidt (B.S.A. Group 
Research Centre) remarked that the major 
issue was the relative value of using powders 
or solid blocks for determining equilibria. 


Professor Owen’s conclusion that the powder © 


method, even when used on its own, was the 
more suited for equilibrium diagram investi- 
gations fell completely into line with Dr. 
Bradley’s work, and in his own organisation 
they still followed it to some extent. He 
could quote many examples to support the 
authors’ thesis. It was particularly striking 
in steels where, for instance, austenite could 
be retained in the lump, while for filings the 
same heat-treatment would have decomposed 
it. For true equilibrium investigations and 
rapid surveys the powder method was cer- 
tainly supreme, but the difficulty arose where 
correlations with practical properties like 
hardness, tensile strength, &c., was required. 
The best compromise was always to investi- 
gate both types of sample simultaneously ; 
the powder as the pilot sample and the lump 
as the practical companion during heat- 
treatment, realising full well that the lump 
might only have partially approached the 
equilibrium shown by the powder. He was 
using this method now in his phase diagram 
work. A further technique was what might 
be called the “ powder-in-block ” method, 
which he used on steel samples. Two or three 
fine holes were drilled at different diameters 
of the sample bar, and packed with filings of 
the same material. The block was then heat- 
treated as desired, the powder removed from 
it and X-rayed, while the lump was examined 
metallographically in the areas adjoining the 
holes. In fact, the holes hiding the powder 
could be used to accommodate a thermo- 
couple for parallel thermal tests on the 
specimen. With such powders removed from 
quenched lumps it had been possible to 
explore the interior of a sample and plot 
“ contour lines of equal austenitic content ” 
as a function of depth below surface. A 
further method, not mentioned by the 
authors, was the use of small rods or wires 
instead of filings. These were examined 
directly by the X-ray powder method and as 
metallographic specimens. 

Professor Owen replied shortly and the 
meeting adjourned. 

The meetings were concluded on the 
afternoon of Friday, March 3lst, when the 
following paper was presented :— 


THE MECHANISM OF DEFORMATION IN 
METALS, WITH SPECIAL REFERENCE 
TO CREEP 


By W. A. Woon, D.Se., and W. A. Racuinger, 
M.Sc. 


SyNopsis 


A study has been made of the changes in crystal- 
line structure produced at various temperatures 
when a metal is subjected to the slow rate of strain 
typical of the creep process and also to the relatively 
rapid rate associated with ordinary mechanical 
testing. Measurements were made at the same 
time of the strength developed in the metal under 
the various conditions of deformation. The object 
was to investigate the underlying mechanisms of 
deformation and in particular the relation of 
deformation by creep to the more familiar deforma- 
tion by slip. The results show that the grains 
develop a sub-structure of a size determined by the 
temperature and rate of strain. The mechanism of 
deformation changes from slip to creep as the 
elements of the sub-structure exceed a certain size. 
For a given rate of strain the size of the elements 
in the sub-structure is larger the higher the tem- 
perature ; for a given temperature the elements are 
smaller the more rapid the rate of strain. The 
strength and strain-hardening capacity of a metal 
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decrease as the sub-structure becomes coarser, and 
on this observation an explanation of creep is based. 


Dr. C. H. Desch, F.R.S., presented the 
paper on behalf of the authors, who are in 
Australia. 

Professor F. C. Thompson (Manchester 
University) said the essence of this paper was 
a different mode of strain at high and low 
temperatures for a given rate of strain. If 
that was true, it was an important and new 
fact. ‘The evidence produced by the authors 
was, in the main, metallographic. They had 
shown that above a given temperature for a 
given rate of strain they did not find normal 
slip bands, but that below it they did, and 
they attributed it to the strain itself. There 
was, however, another possibility, and that 
was that what the authors recorded was not 
merely the effect of strain, but the effect of 
that strain plus some sort of recovery at 
the high temperature. If that view was 
accepted there was at once provided a 
qualitative explanation of the effect of the 
rate of strain. He did not know whether the 
authors’ explanation was true, but they had 
provided in the paper no evidence whatever 
that there was any difference in the mode of 
deformation at high and low temperatures 
and of strain being constant. The authors 
had considered this possibility and rejected 
it in the paper on the ground that if they 
took cold-worked material and annealed it 
they did not get the same sort of results that 
they did in their creep tests. But he himself 
could not accept that position at all. Why 
they should imagine they were necessarily 
going to get exactly the same sort of recovery 
effect by annealing a material free from 
externally applied stresses as they would if 
the material was constantly deforming under 
stress, he could not imagine. He believed 
the authors’ results were due to a recovery 
effect and there was no evidence that there 
were two forms of deflection. But if there 
were two forms of deflection that was 
extremely important. 

Dr. N. P. Allen (National Physical Labora- 
tory) said that whilst this was a stimulating 
paper, it was desirable to draw a sharp dis- 
tinction between what had been demonstrated 
and what had been inferred. He felt that the 
inferences were so many and so wide that 
they tended to swamp the observations. But 
it was the observations that were important. 
The first thing was to find out what the facts 
were, and the second was to find the explana- 
tion. It was no good explaining facts that 
did not exist. 

Mr. R. W. K. Honeycombe (Cavendish 
Laboratory, Cambridge) said there seemed 
no doubt that the phenomenon of fragmenta- 
tion occurring in creep specimens of alumi- 
nium at elevated temperatures was identical 
with the polygonisation described in Mr. 
Cahn’s paper published in the Journal last 
year. It was, however, a matter for some 
discussion whether the high temperature 
fragmentation could be extrapolated to room 
temperature, as the authors of the present 
paper had done. Furthermore, the possi- 
bility of deformation by slip should not be 
excluded because the slip lines could not be 
detected in the microscope. Dr. A. F. Brown 
and himself had been doing some work which 
might help to decide those points. They had 
been studying the creep of aluminium both at 
room temperatures and at elevated tempera- 
tures in single crystals and coarsely crystal- 
line aggregates, and had used two experi- 
mental approaches: first, conventional 
optical micrography ; and secondly, a tech- 
nique of X-ray micrography. In this 
technique an X-ray beam from a line focus 
fell on a crystal which was rotated until a 
Bragg reflection occurred. The reflection 
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represented a point-for-point image of the 
crystal surface, and changes in orientation, 
such as local rotations or bendings, were 
revealed. as striations in the image. The 
resolution was quite high and the resulting 
images on magnification to fifty diameters 
revealed fine detail. In those experiments 
he had electro-polished large single crystals 
of aluminium and then subjected them to 
slow straining at creep rate (usually about 
0-8 per cent elongation per day). After 
several days’ straining the crystals were 
examined optically and by the X-ray tech- 
nique. Optically, slip lines were always 
observed even after deformation at tempera- 
tures as high as 450 deg. Cent. However, at 
this temperature the slip lines were extremely 
coarse and visible to the naked eye. The 
X-ray technique did not primarily show up 
these slip lines, but a system of black and 
white bands. It could now be said for certain 
that those bands were caused by fine de- 
formation bands in the crystal, i.e., narrow 
regions in which the crystal lattice was 
sharply bent. They were not only charac- 
teristic of deformation by creep, but occurred 
in single crystals regardless of the rate of 
deformation or of the temperature at which 
it was carried out. If the slow deformation 
was prolonged at elevated temperatures 
(300 deg. to 450 deg. Cent.) the pattern of 
bands was replaced by a pattern which left 
no doubt that the crystal had fragmented 
into small particles of closely related orienta- 
tion. There seemed to be a very definite 
relation between the occurrence of the 
deformation bands and the observed frag- 
mentation of the crystals. There was not 
time to discuss in detail the mode of forma- 
tion of the deformation bands, but it involved 
some deformation by slip. In his experi- 
ments with single crystals and coarse-grained 
polycrystals the slip was obvious, but in the 
present authors’ specimens, which had much 
finer grain size, the slip was not seen easily. 
But was it really absent ? If it was, then it 
was difficult to imagine a mechanism whereby 
the observed fragmentation occurred. 

The extrapolation of the fragmentation 
occurring at elevated temperatures to room 
temperature or lower implied that polygon- 
isation occurred ¢t room temperature. That 
did not seem to be the case with aluminium, 
for while the deformation bands were formed 
during deformation at room temperature, 
there was no indication that the bent regions 
of the lattice changed to a polygonised struc- 
ture (where the crystal lattice became dis- 
continuous) at this temperature, even if the 
deformation was carried out very slowly. 
Fragmentation of bent regions of the crystal 
lattice at high temperatures was essentially 
a recovery mechanism, and it was difficult to 
see why fragmentation of the same type 
occurred at room temperature or, say, the 
temperature of liquid air where recovery was 
not possible. 

It was stated that the authors would reply 
in writing. 

The final paper presented to the meeting 
was :— 


RECRYSTALLISATION OF SINGLE CRYSTALS 
AFTER PLASTIC BENDING 


By R. W. Cann, B.A. 


SyNopsIs 

Experiments have been carried out to determine 
under what conditions it is possible to procure in 
deformed crystals a special type of recrystallisation 
which leads to discontinuous asterisms in the Laue 
patterns. It has been found that bent single 
crystals are particularly liable to this type of 
recrystallisation, which has been observed with 
zinc, magnesium, aluminium and rock-salt. System- 
atic experiments with zinc crystals have established 
an optimum bending radius, annealing time and 
annealing temperature. The microstructures of the 
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bent and of the annealed specimens have also been. 
examined; the ann imens consisted of 
many crystallites separated by straight poundaries 
perpendicular to the slip planes. 

The theory of the phenomenon is discussed, and it 
is concluded that it is the result of the motion of 
dislocations during annealing. The bearing of the 
results on the general theory of recrystallisation is 
briefly considered. 


Disoussion 
Mr. R. W. K. Honeycombe (Cavendish 
Laboratory, Cambridge) confirmed the 


author’s results that polygonisation could be 
obtained in hexagonal metals only after 
plastic bending and not after deformation in 
tension. An interesting feature of the tensile 
deformation of single crystals of hexagonal 
metals, in particular, was that if it was 
carried out carefully enough no asterism 
resulted in X-ray Laue photographs even 
after 100 per cent extension. Glide was thus 
unaccompanied by bending of the lattice on 
either a macro or microscopic scale, which 
would result in asterisms. If the extended 
crystals were bent, then asterism due to the 
macroscopic curvature of the lattice resulted. 
He had found that if cadmium crystals 
deformed in this manner were annealed, very 
striking polygonisation resulted. It was 
important to consider whether polygonisa- 
tion was to be identified generally with the 
mechanism of recovery or whether it was 
merely a phenomenon which occurred at 
rather elevated temperatures after most of 
the recovery had taken place. The evidence 
would seem to support a polygonisation 
theory of recovery. 

Dr. C. H. Desch, F.R.S., said that during 
the first World War very large flakes of 
quartz were required for submarine detection 
apparatus, and an examination of the flakes 
showed that they always consisted of mosaics 
and every flake consisted of a uniform 
orientation over the whole surface. But 
embedded in the surface were a number of 
small areas having different orientations, and 
the problem in those days was to obtain a 
perfectly homogeneous crystal and remove 
those areas of different orientations. It 
proved to be impossible, because quartz was 
an extremely rigid material, and in seeking 
to obtain mobility the crystal was shattered 
entirely. What he wanted to bring out was 
that those differences of orientation had come 
about in the original growth of the quartz 
crystal from the superheated steam formed 
deep down in the earth. They were not due 
to mechanical deformation after the crystal 
was formed. 

Mr. Cahn briefly replied to the discussion 
and the meeting was brought to a conclusion. 


—_——_——_———_ 


B.E.A. CouRsES ON PROTECTIVE GEAR.—Two 
courses on the planning and operation of protective 
gear, to be organised by the College of Technology, 
Manchester, have been arranged for engineers in the 
electricity supply industry by the British Elec- 
tricity Authority. The courses will be held at 
Electricity Hall, Buxton, from May 7th to 12th, and 
from June 14th to 19th. Each of them will be 
attended by forty-two engineers from the North- 
Western, the Merseyside and North Wales and the 
South-West Scotland Area Boards, the North- 
Western and the Merseyside and North Wales 
Generating Divisions and the Headquarters of the 
Central Authority. The lecturers include F. H. 
Birch, technical engineer, North-Eastern Division ; 
J. M. Cowan, technical engineer, Merseyside and 
North Wales Electricity Board; J. G. Wellings 
and P. Mathews, Instrument Transformer Depart- 
ment, British Thomson-Houston Co., Ltd.; M. 
Kaufmann, plant specialist engineer, B.E.A., H.Q. ; 
W. Casson, technical engineer, Eastern Division ; 
C. H. Lackey, Research and Certification Depart- 
ment, A. Reyrolle and Co., Ltd.; J. W. Hodgkiss, 
Meter Engineering Department, Metropolitan- 
Vickers Electrical Co., Ltd. ; W. D. Sutcliffe, tech- 
nical engineer, No. 2 Sub-area, North-Western 
Electricity Board; and E. C. Smith, assistant 
engineer, North-Western Division. 





535 


The Mechanics of Rolling 


Two papers were presented and discussed at 
an extra general meeting of the Institution of 
Mechanical Engineers on Friday of last week, 
April 28th. We reproduce below a synopsis 
of the first and the greater part of the second 


paper. 


RELATIONS BETWEEN Rotu-ForcrE, Torque 
AND THE APPLIED TENSIONS IN STRIP- 
Roiumne* 

By RODNEY HILL, M.A., Ph.D.t 


SYNOPSIS 


Expressions are derived for the roll-force P, 
and torque G, in strip-rolling under tension, as 
functions of the pressure distribution on the rolls 
and of the radius of the deformed arc of contact. 
By consideration of various artificial distribu- 
tions of pressure the ratio G/P is shown to 
depend only slightly on the precise shape of the 
friction hill, and a linear relation is deduced 
between G/P and T'/P, where T is the difference 
of the front and back tensions. This is confirmed 
by experiments on annealed mild steel strip and 
it is found also that 7'/P is approximately 
equal to the angular arc-of-contact when the 
torque is zero (Steckel rolling). 

A more detailed investigation of the effects of 
tension, based on the simplest possible hypo- 
thesis, indicates that a back tension, 7's, 
increases the torque per roll by }(1—r)RTo, 
while a front tension, Ty, decreases it by $ RT’, 
where r is the fractional reduction in strip 
thickness and R is the undeformed roll-radius. 
The theory indicates also that the roll-force 
decreases linearly with both front and back 
tensions. Experimental data confirm the 
theoretical predictions of linearity, and show 
that the formula for the effect on torque is 
accurate over a wide range of tensions. 


A THEORETICAL INVESTIGATION OF ROLL 
FLATTENING 


By D. R. BLAND, M.A.} 


The roll is deformed because it is subject to 
pressure over the arc-of-contact. Making 
many assumptions, including that of constant 
curvature over the arc-of-contact,’ Hitchcock 
derived a formula for its length. In this 
investigation the assumption of constant curva- 
ture is dropped and an attempt is made to 
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Tt 
FiG. 1—Forces Acting on Upper Roll 


determine the shape and length of the arc-of- 
contact, assuming that the roll deformation can 
be treated as a problem in plarie strain and 
making use of Orowan’s equations for the 
normal roll-pressure distribution. 

Hitchcock’s formula gives the length of the 
arc-of-contact ZL in terms of the roll force P. 
From this value of DZ, and using one of the 
‘* theories of rolling ” (Orowan, 1943, and Bland 
and Ford, 1948), based on the length of the arc- 
of-contact, a new value of P can be calculated. 
It is necessary that this new value of P§ should, 
be the same as that originally used in Hitch- 
cock’s formula. 

The same principle is used here, but in a more 
complex manner. Instead of the roll force P, 
the pressure distribution over the arc-of-contact 
is considered, and LZ is replaced by the shape of 
the surface, or expressed more precisely, the 
displacement distribution (the radial displace- 
ment of the roll surface at each point on the 
arc-of-contact). 

The displacement distribution is calculated 
from the pressure distribution by applying the 
equations of the theory of elasticity to the 





* Pa No. ge y= or of the Rolling Committee 
of the British Iron and Steel Research Association. 

+ Mechanical Working Division, British Iron and 
Steel Research Association. 

t College, Cambridge;* formerly of the 
Mechanical Working Division of the British Iron and 
Steel Research Association. 

§ A method of determination was given by Bland and 
Ford (1948). 
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roll; conversely, the pressure distribution is 
calculated from the displacement distribution 
by applying the equations of the theory of 
plasticity to the strip. The condition to be 
satisfied by the pressure distribution is that, 
after applying the elasticity theory to it to 
obtain the displacement distribution, the same 
pressure distribution is recovered on applying 
the plasticity theory to this displacement dis- 
tribution. This is called the consistency 
condition. 

The first section describes the simplifying 
physical assumptions necessary to apply the 
theory of elasticity in a manageable form and 
the section on elastic equations summarises the 
mathematical technique used. The second 
section develops the equations of plastic flow 
when “homogeneous compression” of the 
strip isassumed. The third section describes the 
technique of obtaining consistent pressure dis- 


me 


u 6=0 


Fic. 2—Co-ordinates and Displacements 


tributions, namely, distributions satisfying the 
consistency condition. Finally, there is an 
example, followed by conclusions, and a dis- 
cussion of the result. 

Physical Assumptions.—The forces acting on 
the roll are shown diagrammatically in Fig. 1, 
the frictional forces in the roll gap being 
neglected. The shape of the roll surface is 
determined by the forces acting on it, in this 
paper no account is taken of temperature 
gradients ; but, even so, the shape cannot be 
found exactly, as a three-dimensional analysis is 
at present impossible. Instead, a section 
through the roll is considered (represented 
diagrammatically by the shaded dise in Fig. 1). 
This is acted on by normal forces where it is in 
contact with the strip, and by shearing stresses 
on its two circular faces. It is assumed that 
this shearing stress is distributed over the 
whole of the face. Since the length of the arc- 
of-contact is small compared to diameter, it is 
possible that the displacements on the arc will 
not be greatly dependent on the distribution of 
the external stresses acting on the section, 
other than those acting on the arc itself—St. 
Venant’s principle. If this is correct the 
shearing stresses can be replaced by another 
stress distribution such that both the resultant 
of the external forces acting on the section and 
their resultant couple are zero. The first sub- 
stitution is to replace the section by a ring and 





Fic. 3—Replacement of Section by Ring 


have a balancing stress distribution over the 
inner surface. The second substitution is to 
replace the section by a semi-infinite plane and 
to consider the balancing force acting at 
infinity. 

In the calculation of the displacements it is 
assumed that there is no lateral expansion or 
contraction of each section ; this is called plane 
strain. This is approximately true if the roll is 
prevented from moving sideways by tangential 
forces acting on the roll necks as shown in 
Fig. 1. An alternative assumption is possible, 
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namely, that there are no normal forces on the 
plane faces of each section—plane stress. This 
would be a better approximation if the roll were 
free to expand laterally. Plane strain is 
assumed in this paper. 

Elastic Equations.—The forces acting on the 
roll determine its shape, but not its position in 
space. Three conditions are nec to fix a 
rigid body in a plane, two for the co-ordinates of 
any point and one for the direction of any line 
in the body. Since the position and shape of 
the roll surface at the exit point are known 
(the slope is horizontal if elastic recovery is 
neglected), they are considered to be unaltered 
by the deformation of the roll. That is, if the 
centre of the roll, before deformation, is taken 
as the origin of polar co-ordinates, and the line 
from the centre to the exit point as 6=0, wu is 
the radial displacement and V the tangential 
displacement, then at the point with co- 
ordinates (R, 0), u=0, V=0, and du/dé=0 
(Fig. 2). 

It has been stated above that the section may 
be replaced by a ring. This is illustrated in 
Fig. 3. The normal stress distribution on the 
outside is given by some function of 0, say, f(9), 


and that on the inside is taken as Ai6). The 


ring is in equilibrium under this system. of 
forces as the distributions are of equal magni- 
tude and each element of force acts through the 
common centre of the rings. The displacements 
on the outer boundary can be calculated by 
using Fourier series (Coker and Filon, 1931) or 
by relaxation methods.|| 

The second substitution replaces the section 
by an infinite plane and takes the radial dis- 
placements as equal to the normal displace- 
ments of the plane. It can be shown that the 
radial displacement at a point (polar co- 
ordinates R, ) on the circumference of the roll 
is approximately equal to 


Pern’) fl 
U=U(¥%)= aE [,(ies5-#) 
ob trae, OD 


where 6 denotes the co-ordinate of the entry 
point, § the co-ordinate of any point on the arc- 
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Fic. 4—Comparison of Radial Displacements Calculated 

on Different Physical Assumptions 
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of-contact, s the normal pressure at 0, v= 
Poisson’s ratio, and H=Young’s modulus. 

Calculations made on the ring assumption 
method for g=1/2 and the infinite plane 
assumption were compared ; the result is shown 
in Fig. 4. The zero here is not taken at exit and 
only one-half of the arc-of-contact is shown. 
The displacements differ by less than 10 per 
cent below 6=0-03 radians and the difference at 
6=0-05 radians (here the exit point) is under 
20 per cent. It is estimated that the results 
have an accuracy of about 20 per cent and that, 
within this limit, the assumption of the inde- 
pendence of the boundary displacements with 
respect to the balancing stress distribution is 
justified. Owing to its greater simplicity 
equation (1) is henceforth used to calculate 
displacements. 

The strip thickness at any point is equal to 
the thickness, if no roll displacements occur, 





|| For this method the author is indebted to Dr. L. Fox, 
of the Mathematical. Division of the National Physical 
Laboratory. 
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minus twice the normal displacements + the 
ends of the element including the point, t/,at jg 
h=het+RO—Qu . . . . (2) 
and the slope, ¢, of the roll surface at the point 
18 
at Big & ' 
“ae ra: ® 
The Plastic Equations.—The ‘‘ homoge:eoug 
compression ”’ equations of plastic flow ar’. now 
developed. It has been shown by Ford (' 948) 
that for most cases of cold rolling these giv the 
same results, to within a few per cent, as the 
more elaborate equations of Orowan. The 
problem here is, given the shape of the roll strip 
boundary, to find the pressure distrib::tion 
over it. 
Consider an element in the roll gap suci: ag 
that illustrated in Fig. 5. The normal t:: the 
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Fig. 5—Element in Roll Gap 


plane of the paper is in the direction of spre:d. 
Let the normal to the ‘‘ curved ”’ sides of the 
element make an angle ¢ with the vertical, the 
distance along the arc-of-contact from exit 
be x, the thickness h, the normal pressure s, 
and the horizontal force per unit width f ; 1 is 
the coefficient of friction and k the yield stress. 

Since the acceleration of the element can be 
neglected, the horizontal forces acting on it are 
in equilibrium, that is 


S—(f+4f)+2sgdx + 2endu=0 
df=2s(o+pu)de=2sR(p+p)dd ~. (4) 


a= RO 


The upper sign refers to the exit side of the 
neutral point, the lower to the entry; ¢ is 
small enough for cos ¢ to be taken as 1 and 
sin gas ¢. The condition of plasticity for small 


¢ becomes 
MMe. 


This enables either s or f to be eliminated from 
equation (4), h, ¢ and 6 being connected by 
equations (2) and (3). The differential equation 
is solved numerically, the conditions at entry 
and exit determining the arbitrary constants. 


or 
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(When no tensions are applied to the strip, as in 
the passes below, s=k and f=0 at entry and 
exit.) The normal pressure distribution corre- 
sponding to a particular roll shape is obtained. 
Technique of Obtaining Consistent Pressure 
Distributions.—Two methods are available for 
obtaining consistent distributions. The first is 
to eliminate u or s from the plastic and elastic 
equations, leaving an equation in s or u. How- 
ever, this equation appears to be incapable of 
solution in a reasonable time and the method 
has been abandoned. The second method is that 
of successive approximation as recommended 
by Orowan (1943), namely, to guess a pressure 
distribution, from the elastic equations to 
calculate the displacement distribution, thence 
from the plastic equations to obtain a new 
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ure distribution, and so on. It is hoped 
that convergence will occur and that not more 
than a few cycles are necessary. A reasonable 
frst approximation will-help fulfil this hope. 

For the first approximation consistent values 
of P and R’ are obtained by the method 
described by Bland and Ford (1948) and, using 
this value of R’, the normal pressure distri- 
bution is calculated with the plastic equations 
as described above. 

In this process of successive approximation 
the length of the arc-of-contact is kept con- 
stant. Consequently, as the arc is rotated 
and deformed, the draft is altered. Therefore, 
either the entry or exit thickness must be 
specified precisely. The entry thickness is 
chosen here. ‘The final value of the exit thick- 
ness (and of the reduction) will be different 
from that originally given. 

An Ezxample.— The consistent normal - 
pressure curve and the roll shape of the arc-of- 
contact will be found for a pass with the follow- 
ing data: entry thickness of copper strip, 
(:0264in ; thickness of strip after previous 
annealing, 0-0526in ; exit thickness of strip, 
(-0123in (varied in the course of calculation) ; 
coefficient of friction between roll and strip, 
0-07; radius of steel roll, 5-00in; Young’s 
modulus of roll=30 x 10° lb per square inch ; 
Poisson’s ratio of roll=0-29; and yield-stress 
curve as in Fig. 6. 

Consistent P and R’ give R’=7-Tin and 
L=0-330in. Taking a circular arc-of-contact 
with radius of curvature 7-7lin, and using 
equations (4) and (5), gives column 2 of Table I. 
With this normal pressure curve and the semi- 
infinite plane approximation, the displacement 


TaBLe ].—Ezample of Consistent-Pressure-Distribution Caleulation 
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maximum difference being about 0-0005in, 
also that the roll surface is actually concave in 
the region of peak pressure. 

Dr. Orowan’s suggestion that roll flattening 
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Fig. 7—Consistent Pressure Distribution and Strip 
c : Thickness Curves 


for large arcs-of-contact and large-diameter 
rolls, produces in effect two rolls of smaller 
diameter is supported by Fig. 7. However, 
this interesting idea should not be taken too 
far ; a double-peaked roll pressure curve is not 
produced nor does the slope of the roll become 
horizontal at any point in the roll gap (other 
than at exit). The single peak of the roll- 
pressure curve seems to show that there cannot 


























Length along | 1. Strip thick- | 2. Pressure dis-| 3. Strip thick- | 4. Strip thick- | 5. Pressure dis-| 6. ee thick- 
are-of-contact | ness, h, inches |tribution (from| ness (from 2), |neas (¢ leduced),|tribution (from| ness (from 5) 
from exit, 2, 1), 8, tons per h, inches h, inches 4), 8, tons per h, inches 
inches square inch square inch 
0 0-0123 35-4 0-0137 0-0132 34-7 0-0131 
0-03 | 0-0124 54-1 0-0139 0-0134 51-5 0-0133 
0-06 0-0128 | 82-3 0-0145 0-0138 76-2 0-0137 
0-09 0-0134 | 123-3 0-0150 0-0144 111-0 0-0145 
0-12 0-0142 | 143-0 0-0158 0-0151 141-2 0-0153 
0-15 0-0152 102-2 0-0164 0-0160 102-2 0-0160 
0-18 0-0165 75-0 0-0172 0-0169 75-7 0-0168 
0-21 0-0180 57-0 0-0183 0-0181 57-4 0-0180 
0-24 0-0198 44-7 0-0197 0-0196 44-8 0-0196 
0-27 0-0218 36-0 0-0216 0-0215 36-0 0-0215 
0-30 09-0240 29-8 0-0239 0-0238 | 29-7 0-0238 
0-33 0-0264 25-1 0- 0264 0-0264 25-1 0- 0264 











of any point on the roll in the roll gap is caleu- 
lated. It is found that to keep the same length 
of arc-of-contact, either the entry or exit thick- 
ness must be altered, so the exit thickness is 
chosen for alteration. New values of strip 
thickness, h, are given in column 3. The initial 
values of h corresponding to the circular arc-of- 
contact are shown in column 1. Thus, one 
cycle has been completed and a comparison of 
columns 1 and 3 shows that the pressure dis- 
tribution is not consistent. 

Repetition of the cycle gives values of h (not 
shown) lying between columns 1 and 3. The 
convergence appearing to be slow and oscil- 
latory, the three values of h so far obtained are 
used to deduce a new h (column 4). . The cycle 
is repeated to give columns 5 and 6. Because 
the consistent value of h probably lies between 
columns 4 and 6, and because these columns 
differ by so little, column 6 is.taken as the 
consistent value of A and column 5 as the 
consistent pressure distribution. 

Conclusions.—The consistent pressure distri- 
bution is plotted in Fig. 7. It has a similar 
appearance to the pressure curve obtained on 
the assumption of a circular arc-of-contact. 
The ‘* bending over” of the entry side of the 
curve near the neutral point is a feature of the 
homogeneous-compression theory. 

The broken curve alongside the strip-thickness 
curve is that strip-thickness curve which would 
be obtained if the curvature were constant and 
the length of the arc-of-contact and the reduc- 
tion in thickness were unaltered. (There is only 
one such broken curve, as it must be horizontal 
at exit). This curve has a radius of curvature 
of 8-26in. It should be noted: that the true 
roll surface is farther in than this circular 
outline near exit, and farther out near entry, the 





be more than two such ‘* Orowan rolls ’”’; three 
rolls would require two peaks to produce con- 
cavities in between. The chain-dotted curve 
represents the strip-thickness curve that would 
be obtained if it were assumed that the roll was 
totally undeformed. 

When the area under the normal pressure 
curve is integrated, a roll force of 22-6 tons per 
inch width is obtained. For the same reduction 
as in this pass (namely, from 0-0264in to 
0-03lin) the consistent value of P, using 
Hitchcock’s formula, was 20-9 tons per inch. 

The difference is 8 per cent; that is, well 
within the possible error of the former calcula- 
tion, which is about 20 per cent. Therefore 
there is no gain in accuracy of calculation of roll 
force to be achieved by using the method of this 
paper rather than Hitchcock’s equation. 

The result of this investigation is disappoint- 
ing, in that a more accurate quantitative result 
could not be obtained. This has two causes. 
If it is assumed that plane strain is a reasonable 
approximation to the state of strain in the roll, 
the type of balancing stress adopted affects the 
displacements to an extent of about 20 per cent, 
and the accurate determination of du/d@ at 
6=0 requires very accurate data. The first 
difficulty requires a further investigation to 
discover which of the two balancing stress 
systems adopted is the better approximation, 
or whether a better distribution exists. The 
limitation here is the amount of computation 
involved ; the theory of elasticity has solved 
the problem in theory for any distribution. 
The accuracy of du/d6 involves the equations 
of plastic flow of the strip. The accuracy of 
consistent distributions is therefore in part 
dependent on the equations of plastic flow of the 
strip. Until the accuracy of these equations has 
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been determined it is difficult to judge whether 
a further investigation of consistent distri- 
butions would be justified. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


COLD-DRAWN SEAMLESS LOW CARBON 
STEEL TUBES FOR HEAT EXCHANGERS 
AND CONDENSERS FOR THE PETRO- 
LEUM INDUSTRY. COLD-DRAWN 
SEAMLESS ALLOY STEEL TUBES FOR 
HEAT EXCHANGERS AND CONDENSERS 
FOR THE PETROLEUM INDUSTRY 


No. 1627 and 1628:1950. These standards 
provide for one grade of low carbon steel tubes and 
two grades of alloy steel tubes for tubular heat 
exchangers, condensers and similar heat transfer 
apparatus, in sizes from }in up to, but not including, 
2in outside diameter. The standards provide 
details of the chemical composition and mecha- 
nical properties required of the tubes, as well as 
laying down methods of test and tolerances. In 
view of the international character of the petro- 
leum industry, careful consideration was given to 
Standards A.179 and A.199 of the American Society 
for Testing Materials, because their suitability for 
use in the petroleum industry and the advantage 
of ensuring interc bility between American 
and British equipment. Price 2s. 





DIMENSIONS FOR STONEWARE PIPES AND 
PIPE FITTINGS FOR CHEMICAL PUR- 
POSES. 


No. 1634: 1950. This standard has been pre- 
pared in order to provide a rationalised range of 
pipes and pipe fittings both for spigot and socket 
ends and with conical flanged ends. Tables are 
given for standard dimensions for the following 
types of fittings: single and double 90 deg. junc- 
tions, single and double 45 deg. junctions, 90 deg. 
bends, 45 deg. bends, equal and unequal tees 
and crosses, together with methods of test for deter- 
mining the accuracy of conical flange fittings. 
Price 2s. 6d. 





MILD.-STEEL CASTINGS OF HIGH MAGNETIC 
PERMEABILITY 


No. 1617: 1949. The British Standards Insti- 
tution has recently published B.S. 1617: Mild 
Steel Castings of High Magnetic Permeability. 
This is one of a series of standards for steel castings 
for general engineering purposes and is intended for 
use where special magnetic properties are required 
for electrical applications. The standard covers 
two grades of castings, for which chemical com- 
positions and mechanical tests are set out. Recom- 
mended values for the magnetic properties are 
included should magnetic testing be required. 
As in other standards in this series, recommenda- 
tions for welding procedure are given in an appen- 
dix. Price 2s. 





TERMS AND DEFINITIONS USED IN SPEC- 
TROGRAPHIC ANALYSIS. PARTI : EMIS- 
SION SPECTROGRAPHY. 


No. 1636: 1950. It is hoped that the issue of 
this standard will correct the lack of uniformity 
in the choice of symbols and terms appearing in 
technical literature dealing with spectrographic 
analysis. Previously published lists of definitions 
intended to cover related fields of optical and 
allied sciences were not considered sufficiently 
detailed to cover practical emission spectrography. 
The standard deals with the terms under the 
headings of photographic photometry and light 
source, and defines some twenty widely used terms, 
such as transmission, exposure, characteristic 
curve, contrast factor, analysis line, line pair, arc 
line and spark line, Price 2s. 
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SAFETY IN INDUSTRY 

CONSIDERABLE sums of money are expended 
each year and much human effort exerted 
to eliminate causes of accident in industry. 
Yet all concerned with industrial manage- 
ment and organisation are well aware that 
a needlessly large number of accidents 
involving loss of life or injury still take 
place each year. Nor do those who are the 
victims contribute alone to the fund of 
human suffering. If, for instance, a load 
falls from a crane to injure a man beneath, 
the slinger, the crane driver, the man who 
periodically inspects crane ropes, the 
foreman of the shop and the works manager 
will all, to some extent, suffer the tormenting 
anxiety that perhaps, in some measure, they 
were responsible. Nor can the economic 
aspects be neglected. In 1948, according to 
the report of the Chief Inspector of Factories 
201,086 notifiable accidents occurred in in- 
dustry in this country. The loss of the working 
time of those involved was certainly serious. 
But there is, too, wherever a major accident 
occurs, a further loss. The occurrence shocks 


all those working in the shop affected. For 
the rest of the day concerned, and possibly 
for some days thereafter, output will suffer. 
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Most of the hazards that exist in industry 
are now wellknown. Their causes have been 
analysed and precautionary methods that 
should prevent accidents have been devised. 
It follows that by far the majority of accidents 
are avoidable. They are, in fact, far more 
often brought about through the negligence 
or foolhardiness of someone who should have 
known better, than through the ignorance 
of someone uninformed. That point was well 
brought out by a small but very instructive 
and interesting exhibition on industrial 
accident prevention which was staged 
recently at Coventry, by the Coventry and 
District Engineering Employers’ Association. 
In that exhibition there were to be seen a 
number of safety appliances and devices and 
forms of safety clothing to meet various 
working conditions. There were also dis- 
played graphic models and _ illustrations 
showing the causes and the means of pre- 
venting the more common forms of accidents. 
They demonstrated very clearly how true 
it is that it is failure of the human element 
that produces accidents. It is rare for an acci- 
dent tooccur through any cause that cannot be 
so explained. It follows as a necessary con- 
sequence that employers and plant manu- 
facturers are usually less to blame for acci- 
dents than are the workers themselves. In 
all branches of industry information on the 
means whereby accidents can be avoided is 
freely and easily available and this knowledge 
is at the disposal of employers and employees 
alike. But despite the existence of this know- 
ledge, despite all the statutory precautionary 
measures an employer of labour is required 
to exercise, and despite the existence of many 
notices prominently displayed, accidents 
still occur. They happen because the final 
link in the chain of safety is provided by 
human beings. Safety officers are employed, 
lectures on safety are given to new entrants 
to industry and continuous appeals are made 
to common sense. But how often they prove 
vain! The foolhardy, careless mortal 
mocking all this effort brings suffering not 
only upon his own head, but on those of 
others too ! 

It is very natural to feel sympathy for the 
victim of an accident. But often it is less 
sympathy that is really called for than dis- 
ciplinary action to bring home to the one 
concerned that it was his own disobedience 
and his own carelessness or his disregard of 
the rules and regulations designed to protect 
him that caused the accident. Further, the 
fact that a worker, by allowing familiarity 
with a machine or process to breed con- 
tempt, or by some foolhardy action taken to 
satisfy a desire to increase his earnings has 
done something that has endangered himself 
may also mean, what is worse, that he has 
endangered others too. It is, of course, not 
always true that it is the fault of the victim 
that an accident happens. But it is almost 
always somebody’s fault. Itis, then, the duty 
of management to find out who was responsi- 
ble for any accident, to regard him, whether 
he be an executive, a designer or a worker as 
a potential danger to others in his present 
position and to find for him some other job 
in which his personal proneness to accident 
or his tendency to cause accidents to others 
will have little scope. Such investigations of 
accidents are already made by some of the 
larger firms. But until all managements— 
of small as well as of large firms—adopt 
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similar methods, the toll of accidents jy, 


industry is not likely to fall. Stat, utory 
precautions and rules and regulation: lajq 
down “‘ by order ” are excellent in their way, 
But if it is the failure of the human elc ment 
that is the usual cause of accidents, ag 
undoubtedly we think it is, there is little 
hope of much improvement to be found in the 
multiplication of rules and regulations or even 
of safety devices. Only when safety officers, 
as a matter of course, come to study the 
individual characteristics of the human 
material within a factory, can there be hove of 
making accidents the exception that ‘hey 
ought to be, rather than a by no means 
uncommon occurrence. 


THE VALUE OF PRODUCTIVITY TEAMS 


A LETTER appeared in The Times last 
Tuesday, signed by a number of those who 
have led productivity teams to America 
under the auspices of the Anglo-American 
Council on Productivity. The contents of 
that letter are summarised in a Seven-Day 
Journal note in this issue. The letter was 
written, apparently, because its signatories 
felt that in a number of industries in this 
country those concerned feel little or no 
enthusiasm for the organisation of similar 
teams. The signatories therefore declare 
their “ profound conviction that the gains to 
British industry from visits such as these 
can be vital and enduring,” and they “ urge 
every industrialist to ensure that each 
industry sends to the United States the best 
team that can be selected.” 

For our part, though we lack the full 
enthusiasm revealed by the letter’s signa- 
tories, we do not question that the visits of 
productivity teams to America can be useful 
to the British industries from which they 
come. For if even they did no more than 
broaden the experience of those that take 
part in them, those visits would, we believe, 
prove profitable. But we have sympathy, too, 
for those British industrialists who remain 
dubious of the value of the work of pro- 
ductivity teams to the industries concerned. 
For it is by no means certain that knowledge 
gained of American methods of production is 
necessarily applicabie to British practice; 
nor is it certain that all methods that 
prove profitabie across the Atlantic will 
also prove profitable here. In the United 
States there has never existed that great 
pool of skilled labour that exists in 
Europe. The American manufacturer has 
thus often been forced by circumstance to 
adopt mechanised methods of production by 
unskilled or partly skilled labour. High capi- 
tal costs have been involved and the price 
of the articles produced has not always been 
low. Indeed, between the wars and since, 
despite American mechanisation, the engi- 
neering firms of this country have found no 
great difficulty in competing on price in 
export markets with American firms over a 
very wide range of goods. There is, in fact, 
we suggest, in relation to the capacity of any 
market to absorb goods, an optimum degree 
of mechanisation which gives the best eco- 
nomic result ; and when two economies are 
compared, one predominantly self-sufficient 
with a large homogeneous home market and 
the other smaller and dependent upon a 
varied oversea trade, it is likely that differing 
optima will rule. Furthermore, the prin- 
ciples of standardisation, specialisation and 
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simplification, very valuable though 
they are, need to be applied with particular 
discretion in a country such as ours, with a 
limited home market and a reputation to 
maintain in the world for advanced technical 
design. For high productivity and rapid 
technical advance do not form an alliance, 
but a conflict. That was a point that became 
familiar enough during the war, when, 
repeatedly, in the interests of achieving a 
high output, further modification and im- 
provement of some munition of war had to 
be checked and equipment that in relation to 
already possible improvements was obso- 
lescent had to be accepted. For these and 
a number of other reasons—notably, for 
instance, the existence of a liaison with 
American firms—some British industrial- 
ists may not unreasonably feel that 
differences between American and British 
conditions are so wide that a study by a 
productivity team of American methods will 
have little relevance in calculating how far 
to carry productive principles under British 
conditions. For the sending of a produc- 
tivity team to America is a costly business. 
Preferably those selected to form.the team 
should first of all tour this country so that 
before sailing they are fully aware (as some 
teams have not been) of methods already 
used in this country. The team must next 
spend several weeks in the United States. 
Lastly, on their return to this country the 
members of the team need to be given plenty 
of opportunity to disseminate the knowledge 
they have gained widely throughout the 
industry. Firms that contribute members to 
such teams are thus for lengthy periods 
deprived of the services of the men con- 
cerned. If they are to acquiesce in that loss 
of labour they need to be fully convinced 
that the return will be profitable. 

It is no doubt the object of the signatories 
of the letter to The Times to encourage a 
greater enthusiasm amongst industrialists to 
organise teams to go to America. Yet we 
doubt, in fact, whether such a letter by itself 
will have much influence upon the indus- 
trialists to whom it is directed. For if the 
several reports of productivity teams that 
have up to date been issued have failed to 
carry home conviction, we do not think a 
mere declaration of faith by the leaders 
of teams is likely to fare very much 
better. The signatories of the letter come 
closer to the point, we think, when they 
write: “‘ Only uncertainty of the benefits 
desired can explain the failure of many 
industries to use this generous form of 
Marshall Aid.” If conviction is to be driven 
home, those who hesitate to send teams to 
America need to be informed, not only about 
American conditions as revealed in the team 
reports, but also as to how far the informa- 
tion gained can be and is being applied in this 
country. Following upon the issue of the 
report of the steelfounders’ team, the first of 
the teams to visit America, a Convention was 
called by the British Steel Founders’ 
Association last November at Leamington, 
at which the report was fully discussed by re- 
presentatives of the industry. Last week a 
similar Convention was held at the same 
place to report progress in implementing the 
report. We look forward with interest to the 
receipt of detailed accounts of what was 
revealed at this second Convention. For we 
suggest that it will only come as a con- 
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sequence of giving wide publicity {to the 
results actually achieved in some British 
industries that other industries now hesitat- 
ing to appoint teams will be converted. We 
hope that similar Conventions will be 
organised to ensure that the findings of other 
teams are similarly disseminated and that the 
results obtained in those industries will 
similarly be reported back and made public. 


en 


Sir George Nelson, President 
of the BEAMA 


Str GEoRGE NELSON, who has had a long 
experience of the work of the British Electrical 
and Allied Manufacturers’ Association, having 
served as a member of Council since 1932, as 
chairman in 1947 and 1948 and as vice-president 
for 14 years, has been unanimously elected 
president of the Association. He thus becomes 
the third president of the Association, in succes- 
sion to the late Lord Ampthill and the late 
Earl of Derby. Traditionally, the office of 
president carries no executive responsibility, 
which remains in the hands of the chairman of 
the council of the Association. Sir George, who 
was born in 1887, and is an Old Centralian, is 
best known as chairman and managing director 
of the English Electric Company, Ltd. His 
association with this organisation began in 1930, 
when he was appointed managing director ; 
three years later he was elected chairman and 
under his guidance the scope and volume of the 
company’s activities grew rapidly, particularly 
during the war, when its products included 
large numbers of tanks and aeroplanes. The 
immediate value of Sir George’s contribution in 
these spheres of activity was emphasised by 
his membership of the heavy bomber group 
committee of the Air Ministry from 1939 
onwards, and of the United Kingdom’s tank 
mission to Canada and America in 1942. Since 
1941 Sir George has been a member of the council 
of the Society of British Aircraft Constructors. 
His interests extend into many branches of the 
engineering industry; he is chairman of 
Marconi’s Wireless Telegraph Company, Ltd., 
and associated companies and subsidiaries of 
the English Electric group. He was recently 
appointed a director of Lloyds Bank. Outside 
of industry and commerce, education, especially 
technical education, has always been one of Sir 
George’s keenest interests. He is on the general 
executive boards of the National Physical 
Laboratory, and has been a member of the 
governing body cf Queen Mary College of the 
University of London since 1945, being awarded 
an Honorary Fellowship in 1947. During 1946- 
47 he was president of the Union of Educational 
Institutions and he has been a member of the 
government committee on higher education 
and of the advisory council of the Board of 
Trade. As a member of the City and Guilds of 
London Institute, he assisted its council in 
the executive and technological committees. 
Included among his wider activities are his 
membership of the Town and Country Planning 
Council and of the National Geographical 
Society of Washington. 





Report of the Building 
Productivity Team 


THE productivity team from the British 
Building Industry, which last year visited the 
U.S.A., at the suggestion of the Anglo-American 
Council on Productivity, has just issued its 
report. This report, which is illustrated with 
numerous photographs and diagrams, examines 
in great detail the organisation, constructional 
techniques and psychology of the industry in 
America. The team included representatives, 
not only of management and labour, but also 
of architects and quantity surveyors. Its 
six weeks’ tour ranged from Boston in the 
north to Washington in the south and as far 
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west as Chicago—the part of the U.S.A. in 
which conditions are most nearly comparable 
with those in Britain. From a comparison of 
work on various site operations, the team 
concludes that the output per man-hour on 
similar site operations is about 50 per cent 
higher in America than it is in Britam. This 
is due primarily to the greater speed at which 
the operatives work and the ready supply of 
materials to craftsmen. Another fact influenc- 
ing productivity in America is the existence 
of @ reserve of unemployed workers. As full 
employment is accepted policy in this country 
some new incentives will have to be found— 
for example, a system of payments by results 
—which, because of other factors in the Ameri- 
can economy, do not find favour there. The 
British operative must, like the American, 
states the report, realise that his standard of 
living is linked to the efficiency of the industry 
and depends on his personal contribution. 
Present living standards, low as they are 
compared with those in America, are in danger 
unless every member of the industry plays his 
part in eliminating waste of effort, improving 
organisation and building up a high rate of 
productivity. The report does not confirm the 
belief that, in spite of higher wages, building 
costs in U.S.A. are only slightly higher than 
here. At the old exchange rate of four dollars 
to the pound it is calculated that costs vary, 
according to the type of building, from about 
55 to 80 per cent above those in Britain. From 
figures obtained it is estimated that unit rates 
average about 80 per cent more in the U.S. 
The cost of materials is slightly higher. The 
average hourly rate of wages is put at rather 
more than four times the standard rate in 
Britain. The craftsman’s rates in the cities 
visited, excluding painters, range from 2-25 
dollars for carpenters in Boston and Buffalo 
to 3-20 dollars for bricklayers and plasterers 
in New York, and the labourer’s rate from 1-45 
to 1-85 dollars, though the averages for the 
whole country would be lower. The labourer’s 
rate averages 65 per cent of the craftsman’s 
rate, compared with over 80 per cent in 
Britain. The main impression which members 
of the team brought back from their tour was 
that of the spirit of initiative and co-operation 
which animates all sections of the American 
industry. There is, they report, a general 
belief in the need for experiment and pro- 
gress, and this, with the direct material incen- 
tives to self-advancement and the penalties 
for failure to keep abreast of the times, accounts 
for the speed and efficiency of construction. 
Examples of such speed were the fixing of 
700 tons of steelwork in three and a half days 
on @ State hospital contract and the erection 
of the framework and floors of two storeys of a 
skyscraper block in one week. 





Propelling Machinery for 
Naval Ships 


In view of the need for research concerning 
future neval requirements, the Admiralty has 
placed a contract with Yarrow and Company, 
Ltd., to investigate, in association with the 
English Electric Company, Ltd., in what 
direction machinery designs for naval vessels 
should be developed. It is stated that the 
investigation will cover a wide field, including 
a world survey of existing designs. The 
Admiralty has announced that it will maintain 
close co-operation with Yarrow and Company, 
Ltd., and the English Electric Company, Ltd., 
throughout the investigation. It states also 
that the Canadian Government, which is build- 
ing a certain number of warships, has decided to 
adopt a British design for - anti-submarine 
frigate machinery. Yarrow and Company Ltd., 
has received an order from Canadian Vickers, 
Ltd., for the supply of a set of machinery for 
one of the frigates, the hull of which is to be 
constructed in Canada. Other warships for 
the Royal Canadian Navy will be supplied with 
similar machinery to be built in Canada. The 
main turbines and condensers will be of English 


Electric design. 
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The Iron and Steel Institute 


No. I 


— annual general meeting of the Iron 
and Steel Institute was held at the offices 
of the Institute, 4, Grosvenor Gardens, 
London, 8.W.1, on Wednesday and Thurs- 
day, April 26th and 27th. 

Sir Andrew McCance, F.R.S., opened the 
meeting with a welcome to the members 
and the many guests who had come from 
foreign countries. Presenting the Report 
of the Council and the accounts, he said that 
for a number of years the membership had 
steadily increased and at the end of Decem- 
ber last the total was 92 per cent above the 
low-water mark of 1941. A year ago, he 
indicated, they were approaching the top 
of the curve and, as the report showed, 
the membership at the end of 1949 was 
almost exactly the same as at the end of 
the year before. With the elections at this 
meeting, the total would probably be 4700. 
Whatever was the position at home, there 
was still a fruitful field for expansion for 
membership from overseas and he asked 
all members to do everything possible to 
increase the membership. 

The report and accounts were adopted 
without discussion. 

The President then presented the Bessemer 
Medal. for 1950 to Mr. James Mitchell, 
for his distinguished contributions to the 
technical development of the iron and steel 
industry in Great Britain. In doing so, 
he said that Mr. Mitchell had been associated 
with the iron and steel industry almost from 
the day he completed his training at the 
Royal Technical College, Glasgow. Since 
then he had been actively engaged in the 
tube section of the industry and he would 
always be associated in the industry with 
the revival of basic bessemer steel making 
in this country from pig iron made from 
home ores. When his company decided 
to transfer their activities to Corby they 
took a great step forward and one which 
required determination and qualities above 
the average. In that work Mr. Mitchell 
had taken the major share and the award 
of the Bessemer Medal was well deserved 
by him. It was also a matter of great 
personal interest to himself that one of his 
last duties as president should be to present 
this medal to Mr. Mitchell, whose personal 
friendship he had enjoyed for many years. 

Mr. Mitchell, expressing his appreciation 
of the award of the Bessemer Medal and of 
the manner in which the President had re- 
ferred to himself, said there were two 
things he would like to say, which had had 
a very great bearing on whatever he had 
been able to do. From the beginning of his 
life he had been able to follow the path and 
to do work which he wanted to do and in 
which he had been intensely interested. 
The other great gift of fortune was that she 
attracted his steps towards the great com- 
pany with which he had been associated 
for so many years. 

The President then made the following 
presentations :— 

Sir Robert Hadfield Medal for 1950 to 
Mr. G. D. Elliot (Appleby-Frodingham Steel 
Company) for his contributions in practice 
and theory to the development of blast 
furnace operation; the Carnegie Silver 
Medal for 1949 to Mr. N. H. Polakowski, for 
his paper on “The Compression Test in 
Relation to Cold Rolling”; the Williams 


Prize for 1949 to Dr. D. F. Marshall and Mr. 
H. C. White (Park Gate Iron and Steel Com- 


pany, Ltd.) for their paper on “‘ The Con- 
version to Oil Firing of the Open Hearth 
Furnaces at Park Gate Works,” and the 
Ablett Prize for 1949 to Mr. E. L. Diamond 
(British Standards Institution, formerly of 
British Iron and Steel Research Association) 
and Mr. A. M. Frankau (British Iron and Steel 
Research Association), for their paper on 

** Present Methods of Open Hearth Furnace 
Charging.” 

The following changes in the Council 
were announced :— 

Mr. H. Tasker (President of the Institute 
of Metals), in place of Sir Arthur Smout ; 
Professor H. W. Swift (President of the 
Sheffield Society of Engineers and Metal- 
lurgists), in place of Mr. B. W. Doncaster ; 
Dr. J. White (President of the Sheffield 
Metallurgical Association), in place of Mr. 
A. Roebuck; Mr. E. J. Heeley (President 
of the Manchester Metallurgical Society), 
in place of Dr. D. Binnie ; Dr. S. J. Kennett 
(President of the Liverpool Metallurgical 
Society); Mr. C. A. C. Williams (Chairman 
of the Engineers Group). 

The following Vice-Presidents and Members 
of Council retired and as there have been 
no other nominations they were re-elected : 
Vice-Presidents: Mr. W. B. Baxter, Mr. 
H. H. Burton and Mr. R. Mather ; Members 
of Council: Prof. J. H. Andrew, Mr. N. H. 
Rollason; Mr. R. A. Hacking, Mr. D. F. 
Campbell and Mr. I. F. L. Elliot. 

It was also announced that a Special 
Meeting will be held in Glasgow from Sep- 
tember 12th to 15th next. A Symposium 
on “High Temperature Steels and Alloys 
for Gas Turbines ”’ will be held in London 
on October 18th and 19th next, and in 
connection with this Air Commodore Sir 
Frank Whittle will give the Fifth Hatfield 
Memorial Lecture on ‘‘The Development 
of the Gas Turbine and the Need for Special 
Steels and Alloys,” on October 17th. 

The Autumn General Meeting of the 
Institute will be held in London on Novem- 
ber 15th and 16th next. 

The President said his last duty as presi- 
dent was to induct his successor, Mr. J. R. 
Menzies-Wilson, who had been associated 
with the industry for a very long time, 
not only directly but also through his father 
and grandfather also. His association with 
Messrs. Stewarts and Lloyds was well 
known and at the present time he occupied 
the very responsible position of managing 
director to that very large and successful 
concern. 

Mr. J. R. Menzies-Wilson, taking the chair, 
said he very much appreciated the honour 
done him in electing him President of the 
Institute. One of his first duties was to 
propose a very sincere vote of thanks to 
Sir Andrew McCance, who had been Presi- 
dent for two years. When he took office 
one of his main objects was to try and get 
the Institute on a sound financial basis 
and they had heard from the Hon. Trea- 
surer how successful Sir Andrew had been. 
The vote of thanks was cordially given. 

The President then gave his Presidential 
Address, of which we reprint the following 
extracts. 


INTRODUCTION 
From 1900, world production of crude steel 
has increased fivefold until it is to-day about 


150 million tons per year. In considering 
the future development of the steel industry 
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certain factors must be taken into account. 
Steel may be replaced by other materials, 
and in fact it has already been superse: led 
for certain uses. But, so far as can he 
foreseen, there will probably continue to be 
many pu ag for which steel is part cu. 
larly suitable. In addition, the quality of 
steel is nore constantly improved and ‘his 
has the effect of reducing the weight of 
steel required to do the same amount of 
work. Another point to be considered jis 
the present unevenness in the produci ion 
and consumption of steel throughout he 
world. If the less advanced countries cn. 
tinue to develop technically as quicily 
during the next fifty years as they heve 
over the past fifty years, a greatly increa:ed 
world demand for steel will be created, 
and this will, of course, affect the whole 
question of the supply of ore. 

The volume of minerals so far extracted 
is an infinitesimal fraction of that which 
is believed to exist in the earth. In recent 
years, however, the rate of extraction |.as 
been rapidly increasing, and the amount 
won over the past fifty years greatly excerds 
the total previously extracted. The real 
problem is not so much shortage of minerals 
as the fact that the rate of discovery of 
minerals may not keep pace with the rate 
of use. 


ORE SUPPLIES 


Most ore discoveries in the past have 
been outcrops or extensions of outcrops, 
but the stage has now been reached when 
almost all the more easily worked and 
accessible deposits of ore have been dis- 
covered and are being worked to a greater 
or lesser extent. The gradual exhaustion 
of these deposits will make it necessary to 
consider, in the near future, the obtaining 
of ore from more distant and less conveni- 
ently situated areas. It is possible to esti- 
mate approximately what quantities are 
available in other known deposits, but it 
is often difficult to obtain accurate infor- 
mation about the quality and the ultimate 
cost of extraction of the ore. 

It is already evident that even in the 
more convenient areas the cost of extrac- 
tion is likely, in time, to increase substantially. 
This refers, not to increases in price, which 
accompany the fall in the value of money, 
which now seems to be inevitably asso- 
ciated with the passage of time, but to an 
increase in the real cost relative to other 
commodities. In the less accessible and 
convenient areas to be developed in the 
future, the cost will naturally be higher. 
In most cases there would be a large expen- 
diture on railways and harbours, for example, 
and on the provision of necessary services 
which are not available locally. The actual 
cost of extraction may not be abnormal 
but the cost to the consumer is greatly 
increased by the cost of transport as, for 
example, in the newly discovered iron ore 
deposits in Labrador. 

The work of exploration for hidden 
reserves, necessary to justify the opening- 
up of mining operations in a new area, 
demands an outlay beyond the resources 
of most independent undertakings. There 
are, undoubtedly, still many small deposits 
which can be found and brought into use 
with a relatively small expenditure, but 
the discovery of new, large bodies of ore 
will ultimately become necessary and will 
be a slow and expensive process. 


Discovery or NEw Deposits 


Most countries are now aware of the need 
to carry out extensive geological surveys 
if they are to keep pace with the increasingly 
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high demand for minerals. Improved explora- 
tion techniques, such as, for example, the 
aerisl use of the magnetometer, will help to 

-1 up the discovery of deposits as yet 
unknown ; and the increasing cost of extract- 
ing ore from known deposits, combined with 
thei: gradual exhaustion, will provide the 
incentive for exploration. 

The question whether a particular deposit 
discovered by survey shall be developed 
will be decided ultimately by economic 
considerations, taking into account the 
quality of the ore and its value to the 
iron producer. In very broad terms, the 
cost of converting the ore to molten iron 
comprises: (1) extraction from the ground 
(2) transport to the site where it is to be 
used, and (3) the actual smelting of the ore 
in the blast-furnaces and, in addition, of 
course, the requisite charges in each opera- 
tion for depreciation of the plant and for 
maintenance. 

Items (1) and (2) need little elaboration, 
but (3) is much more complex, depending 
as it does on the iron content of the ore, the 
reducibility of the ore to the requisite iron 
composition and the need for the addition 
to the burden of silica or lime. A burden 
to which it is unnecessary to add any non- 
ferruginous material has a substantial advan- 
tage, other things being equal, over a burden 
to which substantial quantities of lime or 
silica have to be added, as these substances 
have to be melted at an additional cost 
without any return in iron. 

It may add point to these remarks if it 
is stated that in some of the modern plants 
in this country the cost of coke manufactured 
on the site has quadrupled in the last fifteen 
years, owing almost entirely to the rise in 
price of coal. 

Tron OrE Resources tn GREAT Britain 

The bulk of the ore in Great Britain is 
much lower in iron content than the ore 
which is available from abroad, but its 
relatively low cost, due to its accessibility, 
makes its use economic, particularly where 
it can form a self-fluxing burden. Further- 
more, it is a commodity which is not affected 
in cost by external factors. 

The iron ores in Britain occur generally 
in two forms: (1) Hematite, and (2) strati- 
fied ironstone in the Jurassic System. 
The existing known deposits of hematite 
are now small and lie in the western half 
of the country. Except for one mine in 
Glamorgan the only active workings at 
present are on the north-west coast, and as 
the supply is small the ore is obviously 
reserved for the making of special iron. 

The stratified ironstone series runs from the 
River Tees southwards through Yorkshire, 
Lincolnshire, Nottinghamshire, Leicester- 
shire, Rutland, Northamptonshire, War- 
wickshire, Oxfordshire, Wiltshire and Glou- 
cestershire, to the coast near Weymouth. 
There are three main beds of stratified ore ; 
the Marlstone, the Northampton Sand, and 
the Frodingham Ironstone, but all three 
beds have the common characteristics of 
comparatively high phos phorus and com- 
paratively low iron contents. 

Marlstones.—The marlstones are found in 
the Cleveland district and in two areas in 
the Midlands. The Cleveland district was 
the first major producing area in this country, 
production on a large scale being started 
in 1850, near Eston, but the output from 
this bed, which is now obtained entirely 
by underground mining, has since decreased, 
and to a latge extent it has been replaced 


ry the output from the Northampton Sand 
ed 


Tn the two Midland areas the ore has an 
iron content of 20-28 per cent. The work- 
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able stone generally lies under shallow over- 
burden consisting of clays and tractable 
material which is fairly easy to handle by 
modern methods. 

Frodingham Ironstone.—The Frodingham 
bed in North Lincolnshire is limy in charac- 
ter and has a low iron content of between 
18 and 25 per cent. For the sake of economy 
this ore is worked in the furnaces in con- 
junction with siliceous Northampton Sand 
Tronstone and foreign ore of high iron con- 
tent. Owing to the sudden rise in the 
escarpment the future winning of this ore 
is almost certain to be underground and, 
indeed, some companies have already started 
underground mines. 

Northampton Sand Ironstone.—The North- 
ampton Sand Ironstone bed stretches from 
central Lincolnshire, across Leicestershire, 
Rutland and Northamptonshire. The iron 
content of this ore is greater than that of 
the marlstone and the Frodingham ore, 
being 28-34 per cent as quarried. As its 
name implies, it is on the whole a siliceous 
ore, but its composition varies greatly from 
area to area and within each area. 

FRAGMENTATION 

The estuarine clay over the Northampton 
Sand Ironstone is generally overlaid, when 
the overburden is deeper, by a bed of lime- 
stone, which varies in thickness from a few 
feet up to 130ft, but in the opencast areas 
it rarely exceeds 30-35ft. In some cases 
the bed consists of reasonably friable stone, 
except for a heavy band up to 5-6ft in 
thickness at the base. In other cases the 
whole bed consists of massive limestone. 

One of the major problems of the pro- 
ducer to-day is the preparation of the lime- 
stone by fragmentation. There is no general 
rule on the correct method of treatment, 
as each area has to be considered individually. 

Until eighteen months ago the only ma- 
chines used for the preparation of limestone 
for blasting were percussion and rotary- 
type vertical drills, but recently a new 
method has been introduced in this country, 
using a highwall horizontal auger drill, 
which makes a horizontal hole in the sand 
and clays at the base of the limestone. 
Owing to the jointing of the limestone and 
the fissures, it had not been possible with 
vertical drilling to perfect any method of 
fragmentation, and blocks weighing up to 
15 tons and greater were left to be handled. 
Whilst it was possible, if difficult, to handle 
these blocks with a 9 cubic yard shovel, 
the prospect of handling limestone of this 
size with a dragline presented even greater 
difficulties. 

Some method of treatment was required 
to give better fragmentation of heavy lime- 
stone and, at the same time, so little dis- 
placement that the fragmented limestone 
would provide a reasonably level bed capable 
of carrying a machine weighing, say, 1600 
tons, walking close to the edge of the high 
wall. 

It was decided that the solution would 
probably be found by drilling the holes for 
the explosive charges horizontally in the 
sands and clays at the base of the lime- 
stone. 

Experimental work, now developed to an 
operational scale, has proved this to be the 
case, as improved fragmentation without 
displacement of the limestone, and a conse- 
quent maintenance of the highwall, have 
been obtained. A horizontal drill was intro- 
duced and for the sake of mobility and easy 
operation it was mounted on a small shovel- 
type machine. It was used to put in 6in 
diameter holes in the sands and clays below 
the limestone. 

Under ordinary working conditions it is 
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now possible to drill an 85ft hole in thirty- 
five minutes, as against a time of ten hours 
with a vertical churn drill. This system of 
fragmentation: is revolutionary so far as 
blasting operations are concerned, and experi- 
ments have disproved the earlier theory that 
a satisfactory fragmentation of limestone 
could be obtained only with the explosive 
in contact with the material to be frag- 
mented. 

A system known as buffer blasting has 
been developed to protect the highwall, 
and it is for this reason that the horizontal 
holes are placed at a depth of 80-85ft when 
the actual width of cut to be taken either 
by the shovel or the dragline is only about 
50ft. The whole of the explosive charge is 
placed in the back 50ft of the hole, the 
front 30ft being taken up by stemming. 
It is this development which has made 
possible the maintenance of stability. 

Although the experiments are not yet 
complete, sufficient evidence has been ob- 
tained to show that this method is correct 
for the conditions under which the opera- 
tions are being carried out and it appears 
that the proper charge per hole is approxi- 
mately 1 Ib of explosive for every 5 cubic 
yards of material. 


(To be continued) 





Dinner of the Junior 
Institution of Engineers 


Last Friday, April 28th, the Junior Insti- 
tution of Engineers -held its annual dinner at 
the Connaught Rooms. All the usual customs 
of this Institution were observed and during the 
course of the dinner, Mr. Tookey acting, as 
usual, as honorary toast master, repeatedly 
called upon groups of members to take wine with 
the President. A number of speeches followed 
the dinner. Sir John Hacking, proposing the 
toast of the Institution, pointed out that the 
wartime decision of the Government to reduce 
expenditure upon generating plant, though 
undoubtedly right in the circumstances then 
ruling, had created the existing shortage of plant, 
and that in building up capacity, the B.E.A. 
was handicapped by shortage of labour, capital 
and materials. Mr. Crispin, chairman of the 
Institution replied. Next, Lord Dudley Gordon 
was called upon to propose the toast of ‘‘ Steel.” 
He remarked that those who wished to nation- 
alise the steel industry did not believe the indus- 
try could find the capital to carry out the great 
plan for re-equipment that had been formulated 
by the Iron and Steel Federation. In fact, to 
date, the industry had already spent £240 
million on that plan and had raised the capital 
itself without assistance. Furthermore, the 
industry, each year since the war, had exceeded 
the target output set in the Economic Survey ; 
and for the first quarter of this year output had 
been running at an annual rate of 17 million 
tons. But the Iron and Steel Act was on the 
statute book. He believed workers tended to 
vote for nationalisation in the belief that it 
would protect them from unemployment. In 
fact, of course, the level of employment in the 
industry depended upon the establishment of 
confidence in the minds of customers. In reply, 
Mr. Roebuck, President of the Institution, 
pointed out that steel production and the 
metallurgy of steel were subjects requiring a 
life-long study. He recommended, therefore, 
that. engineers, in buying steel, should not say 
which steel they wanted, but specify the pro- 
perties required. The toast of the guests was pro- 
posed by Mr. P. B. Hebbert, vice-chairman of the 
Institution, and responses were made by Mr. 
Cronin, vice-president of the Institution of 
Civil Engineers, and Mr. Hartley, vice-president 
of the Institution of Mechanical Engineers. 
Proceedings were brought to a close when 
Mr. N. E. Pillinger, vice-chairman of the 
Institution, proposed the toast of the chairman 
and the response had been made. 
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N the first part of this article we described 

the roles of the “ Mighty Antar”’ oil-field 
tractor and trailers, indicated their general 
construction, and followed the drive through 
in some detail from the engine to the gearbox 
unit. We now go on to a full description of the 
rear bogie and the power-assisted steering. 


Rear Bogie 


The drive to the bogie is taken through a 
two-piece propeller shaft with Hardy-Spicer 
couplings having a central steady bearing. 
Apart from its exceptional size, the propeller 
shaft follows normal practice. Illustrations 
which accompany this article show the arrange- 
ment of the rear bogie and the rear axle reduc- 
tion and differential gears. The rear axles 
work in tandem, connected by a short propeller 
shaft. A third differential is an optional fit- 
ment. The two axle units are of generally 
the same design, with a straight-through drive 
on the leading axle. They are of patented 
design, by the Kirkstall Forge, Ltd., of Leeds, 
and the whole bogie was designed and manu- 
factured by Kirkstall to Transport Equipment 
(Thornycroft), Ltd., requirements. 

As already mentioned, the bogie is designed 
to carry 36 tons on its 14-00in by 24in twin 
tyres, and to haul a gross train weight of up 
to 100 tons. Overall the bogie is 10ft 3in wide. 
Our drawings show the axle and spring positions 
when loaded to 36 tons at the tyres. The 
bogie is built for rough conditions and has a 
wide range of articulation; it is possible for 
diagonally. opposite wheels simultaneously to 
have a 15in difference in level. 

All loads and the braking and driving torque 
reactions are taken from the axles to the chassis 
frame through ball-ended radius arms, the 
balls being cupped in a lubricant-impregnated 
material, which dispenses with the need for 
periodical greasing. Bellows encase the cup- 
and-ball assemblies at each point, effectively 
sealing the joint against the entry of moisture 
or dirt. This system of swinging arms is clearly 
shown in our illustrations. Longitudinal 
location of each axle is by a set of three arms, 
one on the top of the casing and two on the 
underside, connecting with the chassis cross- 
member. Lateral location for the axles is 
provided by shorter radius arms connecting 
the top of the axle casing with the chassis side 
member. 

With the system of radius rod location de- 
scribed above the main springs, 5ft 2in long, 
with leaves 5in wide, act as load-carriers only. 
They pivot on a massive central trunnion, 
mounted on large-diameter needle-roller bear- 
ings, which run in a sealed oil bath. The ends 
of the springs bear down on hardened radiused 
steel plates, mounted on facings on top of the 
axle casings, as shown in the side elevation 
reproduced herewith. As already mentioned, 
this drawing shows the bogie loaded and the 
springs flat, but, in fact, though not seen in 
the drawing, the springs are designed to give 
two progressive rates of deflection. The upper 
leaves are set to a sharper curvature than the 
lower ones, so that the upper leaves come into 
action only after a certain amount of initial 
deflection has occurred. 

Frame brackets and hubs are massive steel 
castings, whilst extensive cross-bracing and 
gusset plates for the frame cross-rnembers at 
the rear of the chassis will be noted in the 
photograph we reproduce. 


REAR AXLES 


The axle casings are built up from robust 
steel castings and forgings, with a heavy 
section at the point of maximum stress. Each 
road-wheel is carried separately on ten lin 
diameter studs. The hub bearings are widely 
spaced and a fully-floating arrangement of 
the driving shaft is adopted. The shafts have 


integral flanges and sixteen splines at their 
inner ends. It will be noted that a double- 
This is to avoid 


flanged wheel hub is used. 
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one for each drive shaft, the epicyclic genring 
acting as a full differential gear as we'l as 
giving the final reduction ratio of 2-66 ‘o }, 
By this arrangement spur teeth are used instead 
of the more usual bevel differential gears, and 
a remarkably robust design is achieved. jn 
which a large ratio of reduction is obtainc 1 in 
a small space. The epicyclic gearing for ach 
drive shaft has a floating sunwheel with t ‘iree 
planet wheels. The left-hand annulus or ring 
gear is bolted to the wormwheel; the eft. 
hand planet carrier is splined to the left-1 and 
drive shaft, and the right-hand annulus jg 
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ARRANGEMENT OF REAR BOGIE 


having wheels with large offsets. The brake 
drums are 19in in diameter and 7in wide. 
Particular interest attaches to the double 
reduction final drive gearing. Overall it gives 
a reduction of 14-4 to 1. As our sectional 
view shows, it comprises a worm primary 
reduction and epicyclic secondary reductions, 


splined to the right-hand drive shaft. The two 
sunwheels are integrally made with a common 
floating shaft; it will be noted that their 
numbers of teeth are not equal, the left-hand 
sunwheel having a larger diameter than the 
right. 

Let us assume that the right-hand drive 
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shaft held stationary. Its annulus, planets 
and sunwheel, and also the left-hand sunwheel, 
will then be locked. Rotation of the worm- 
wheel, reacting against the stationary left- 
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a reverse rotation to the left-hand sunwheel, 
and therefore to the right-hand sunwheel, 
which moves with it. The reverse torque in 
the sunwheel shaft is then converted into a 
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SECTION THROUGH REAR AXLE REDUCTION AND DIFFERENTIAL” GEAR 


hand sunwheel, then increases the speed of its 
planet carrier and therefore the speed of the 
left-hand drive shaft, to give a full differential 
action. 

If the left-hand drive shaft is held stationary 
and the wormwheel turned, the drive is taken 
through the stationary planet-carrier to give 


forward torque in the right-hand epicyclic 
train, again with a full differential action. 
The sunwheels on their shaft, in fact, act as a 
differential fulcrum between the driving shafts. 

We learn that extensive testing of these 
axles has shown the gearing to be quiet and 
efficient in operation; a long and trouble-free 











SERVO SIDE OF VEHICLE. 


AND DRAWBAR GEAR OF ‘“‘MIGHTY ANTAR’ 
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TRACTOR 


life is expected, as the design factors of safety 
are high. 


STEERING 


Some form of power assistance for the steer- 
ing is obviously necessary for cross-country 
work on a vehicle of the size of the ‘‘ Mighty 
Antar ”’ tractor. Essential parts of the arrange- 
ment, which is of Thornycroft’s design, are 
shown in one of the drawings reproduced 
herewith. It is very effective in operation and 
has the advantage that a standard steering 
column, steering box and drop-arm are used, 
with no special gear at these points. In fact, 
the power assistance gear, comprising a pair 
of oppositely acting hydraulic cylinders, is 
added to a more or less orthodox steering link- 
age, in the manner described below. The oil 
for operating the cylinders is supplied by an 
engine-driven pump. In the event of any 
failure in the power system the vehicle can 
still be steered in the ordinary way. 

A drop-arm (see accompanying drawing) on 
the steering column side of the vehicle is 
operated in the usual way by the steering gear. 
The drop-arm A is connected by a short push- 
and-pull rod B to a ball-pin C on a second drop- 
arm, or relay lever, D, swinging about the 
point # on the chassis frame. A ball-pin F 
connects the lower end of the relay lever to 
the normal type of draglink G to operate the 
stub-axle swivel arm on the steering column 
side of the vehicle in the usual manner. So 
far, apart from the interposition of the relay 
lever, the function of which is described in 
the next paragraph, the steering system is 
perfectly orthodox, a track rod connecting the 
two swivel arms. It is therefore clear that at 
all times there is a direct mechanical steering 
gear, which in emergency, should the power- 
assistance equipment fail, permits the vehicle 
to be steered manually. 

Reference to the end view in the drawing 
will show that the relay lever D is mouhted 











STEERING ARM SIDE OF VEHICLE. 
ARRANGEMENT OF POWER-ASSISTED STEERING 
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at its upper end on the pin Z with a com- 
paratively large clearance, amounting to some 
0- 040in, between its bush H and the pin. The 
relay lever has pinned to it at an intermediate 
point J two links K, which extend upwards 
and swing about the pin Z# with only a running 
clearance. It is clear, therefore, that the 
push or pull exerted by the rod B, on the initial 
turning of the steering wheel in either direction, 
will react through the pin J to take up the 
clearance in the bush H in a fore-and-aft direc- 
tion. The upper end of the relay lever C is 
connected by a rod L to a hydraulic valve M, 
and the small motion fore-and-aft of the upper 
end of the lever is thus used to operate the 
valve. Motion of the valve causes oil untler 
pressure to be directed to one or other of the 
two oppositely acting hydraulic cylinders 
mounted on the other side of the vehicle, as 
shown in the left-hand view. These cylinders 
are connected to a second drop-arm N, as 
indicated, which operates, through a second 
drag-link, the steering swivel arm on that side 
of the vehicle. It will be appreciated that the 
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relay lever on the steering column side of the 
vehicle functions as a follow-up mechanism ; 
so long as the steering wheel is kept rotating 
in one direction, the clearance in the bush 
of the relay lever is taken up and the power 
cylinder continues in action, but as soon as the 
wheel is released, the power is cut off. 


Front AXLE 


Instead of the more usual I-section, the 
front axle has a bed of rectangular section. 
This section was chosen because of its strength 
to resist the bending moments which are 
exerted in the horizontal plane when a front 
wheel enters a deep pothole at appreciable 
speeds. The usual I-section has a high section 
modulus for resisting bending in the vertical 
plane, but is not economical for the combina- 
tion of forces produced by the surfaces over 
which the tractor will be run. The front 
axle forging is designed to accommodate stub- 
axles for the same size wheels and tyres as are 
fitted to the rear bogie, and are of Kirkstall 
manufacture. 


(To be continued) 


An Industrial Range 


O* a recent visit to the Plessey Company, 
Ltd., Ilford, Essex, we saw examples of a 
range of spur gear hydraulic pumps based on a 
small number of standardised parts which can 
be assembled interchangeably to meet a large 
number of operational and installation’ con- 
ditions. 

One of our illustrations shows the main 
components of a typical 
pump and the other 
shows three sizes of 
pump which form the 
basis of the complete 
range. From these 
three basic sizes of 
pump body a capacity 
range of fourteen pumps 
can be built up—four 
from the largest size, 
and five from each of the 
smaller sizes, the capa- 
city being determined 
by the length of the 
spur gears which are 
in other respects jden- 
tical. The four journal 

i are made in 
appropriate lengths to 
accommodate the vari- 
ous gear lengths in each of the three standard 
body sizes. Apart from the gears and bearings, 
the parts used are common to all the pumps in 
each group. Moreover, by arranging the design so 
that the outlet port of any group fits the inlet 
port of the next lower group, it has been possible 
to reduce correspondingly the total number of 
port adaptor sizes. 

Considerable flexibility is possible in the 
inst&llation arrangements. On each pump five 
porting directions can be obtained by using a 


of Hydraulic Pumps 


straight through port adaptor or an elbow port 
adaptor which can be fitted in any of four 
positions. Any pump can be assembled for 
either direction of rotation, reversibility being 
effected by interchanging the driving and 
driven gears and correspondingly turning the 
mounting flange end’ for end. Arr ents 
can be made for the drive to be taken from the 





PART OF RANGE OF PUMPS 


front, or from the rear ; alternatively, a driving 
extension can be provided front and rear. 
Normally, the drive is taken by a taper shaft, 
fitted with a Woodruff key, as illustrated, but 
if the pump is to driven directly from the crank- 
shaft of an internal combustion engine, the 
driving shaft can be extended and a starting 
dog fitted to allow hand cranking through the 
pump. 

Fundamentally, the pumps are of the con- 
ventional spur gear arrangement, with some 
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interesting refinements designed to ax hieye 
increased efficiency with a minimum of sear, 
To improve the volumetric efficiency, the bear. 
ings are hydraulically loaded axially wit!. the 
object of reducing the end clearance, bet veen 
and bearings, to the minimum nec¢ «sary 
or maintaining a satisfactory oil film. Hy:!rau. 
lic loading is achieved by a high pressure duct 
on the outlet side of the pump, whereb, oi] 
is admitted at high pressure on the oute: end 
of the bearing, forcing it inwards agains: the 
end face of the gears. To avoid ecce itric 
loading of the bearing end face, a low pre: sure 
area is created on the inlet side by a low } res. 
sure duct connecting the end faces of the bea ing, 
The high pressure and low pressure areas 0: the 
outer end face of the bearing are bounde: by 
“O-ring oil seals. The seal separating the 
high and low pressure areas is supported on the 
inner (low pressure) side by a small perfor: ted 
backing plate which can be seen in the illus. 
tration showing the pump components. 

The pump bodies and covers are of aluminium 
alloy, die cast and heat treated. The gears are 
of 3 per cent nickel steel, hobbed, shaved and 
case hardened, the shaft journals and gear 
faces being ground. For the beariffgs two 
materials are in use, depending mainly upon 
availability ; the first is a 20 per cent lead 
bronze with a lead indium coating to provide 
improved running-in conditons ; the alternative 
material is a special aluminium alloy prepared 
from work-hardened billets. It will be seen that 
the pump assembly is inherently free from most 
of the difficulties of bearing alignment, since 


the intersecting cylinder bores are of the- 


same diameter throughout, to accommodate 
the gears as well as the top and bottom 
bearings. 

One of our illustrations shows the components 
of a pump which was dismantled after a “life” 
test of 417,000 loading cycles at a pressure of 
2000lb per square inch, the pressure being sudden- 
ly applied and maintained for two seconds. 
Similar test conditions on another pump were 
reproduced as a demonstration during our 
visit. Another demonstration on a dynamo- 
meter-loaded pump was arranged to show that 
the working pressure of 1500Ib per square inch is 
maintained on the outlet side from full speed 
down to speeds well below 250 r.p.m. 

At 1000 r.p.m., the nominal outputs obtain- 
able from the complete range of fourteen 
pumps varies from 9-4 down to 0-27 gallons 
per minute. The makers claim for these pumps 
volumetric efficiencies ranging from 92 per cent 
to 99 per cent, depending on operating con- 
ditions, a mechanical efficiency of 90 per cent 
and an overall efficiency of not less than 80 per 
cent. 

In addition to operating tipping trucks, 
tractors, fork lifting trucks, machine tools and 
presses, the new range of pumps should find 
many uses in the mechanical handling of heavy 
and bulky materials. 





Books of Reference 


Water Engineers’ Handbook, 1950. London : 
The Colliery Guardian Company, Ltd., 30 and 31, 
Furnival Street, E.C.4. Price 15s.—This handy 
little reference book contains a vast quantity of 
information compiled by the staff of “ Water and 
Water Engineering.” Nearly half of ite contents 
consists of a directory of water undertakings in 
the British Isles (excluding Eire), which gives the 
principal facts, such as sources of supply and total 
capital expenditure, about each undertaking. 
Further information about these undertakings is 
given in tabular form—the populations and area 
served, storage, capacities, hardness of water, ani 
soon. There is a section headed ‘‘ Technical inform- 
ation,” which contains mathematical tables, dimen- 
sions and weights of pipes and hydraulic formule, 
and a list of British Standards applicable to water 
engineering. An alphabetical list of engineers and 
managers is also given, and there is a list of the 
panels of civil engineers set up under the Reservoirs 
(Safety Provisions) Act, 1930. The offices and 
addresses of catchment boards are tabulated, and 
the proposed river board areas (River Boards’ Act, 
1948), are given; the information also includes a 
list of relevant ernment departments, and a list 
of professional institutions and associations. 
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Productivity ‘Team’s Report on 


Drop Forging 


'' the suggestion of the Anglo-American 

Council on Productivity, a specialist team, 
representative of the British drop-forging 
industry, visited the United States of America 
last vear to study factory administration, organ- 
isation, lay-out, methods and operating con- 
ditions. The team was selected by the National 
Association of Drop Forgers and Stampers, the 
Engineering and Allied Employers’ National 
Federation, the Confederation of Shipbuilding 
and Engineering Unions, and the Iron and Steel 
Trades Confederation, and was under the 
leadership of Mr. H. A. Wallace of B. and 8. 
Massey, Ltd. Its yeport, which is unanimous 
has been published this week. In the report, 
the team says, an attempt has been made for 
the first time to bring into direct comparison 
the methods of drop forging in the U.S.A. and 
in Britain. 

In the six weeks from June 16 to July 27, 1949, 
which the team spent in America, thirteen 
works were visited, and the report is based on 
what was seen in those works. Attention is 
drawn, however, to the fact that the American 
drop forging industry consists of 130 indepen- 
dent firms, with a nominal capital of 160 million 
dollars, and that 70 per cent of these firms 
employ less than 200 men each. In size, there- 
fore, many of the firms are comparable with 
United Kingdom concerns in the drop forging 
industry. This, it is suggested, may help to 
correct the impression, which the team believes 
to be current in Britain, that all American 
forges aré mammoth concerns and that the 
small forge does not exist there. A particularly 
useful section of the report is that dealing with 
‘Forge Conditions and Techniques,” as_ it 
records the observations which members of the 
team made of the complete range of operations 
in the forges which dey visited. Additional 
technical information has now been deposited 
with the National Association of Drop Forgers 
and Stampers, and will be made available, on 
request, to all interested parties. 

But the chapter in the report to which most 
attention will be given is undoubtedly that 
which sets out the team’s “Findings and 
Recommendations.’ It discusses the definition 
and measurement of productivity, and, like 
the recent report of the team drawn from the 
British steel-founding industry, underlines the 
need for high productivity in the British drop- 
forging industry, pointing out that ‘ produc- 
tivity is the concern not only of the man who 
works with his hands in the forge, but also of 
the management and those who work in the 
offices.”” At this point in its report, the team 
makes the comment, after comparing American 
and British output, that “in some cases in 
Britain the finish of parts is excessive, having 
regard to the duty to be performed. High 
finish undoubtedly calls for increased expen- 
diture on skilled labour or machines and results 
in high cost.” 

The specific recommendations made in the 
report cover @ short-term policy and a long- 
term policy for the British drop forging industry. 
For the former, the team considers that the 
greatest factor in achieving high productivity in 
America has been the acceptance by both labour 
and management of the principle that every 
blow which the forging unit can deliver should 
he utilised for the performance of useful work. 
it is suggested, therefore, that British drop 
forgers should accept this principle of maximum 
machine utilisation to the full, it being the 
vreatest single contribution towards higher 
productivity with existing plant. A corollary 
of the principle is that the “ hammer man,” 
who alone can obtain maximum utilisation of 
every blow, should be so serviced that he per- 
forms no unproductive work. He must not be 
limited by having to perform the ancillary 
operations of fetching bars or pieces from the 
furnace, passing forgings for clipping and so on, 
all of which operations are better performed by 





a helper or by mechanical handling devices. 
Where the physical effort, expended by the 
hammer man and his crew is so great that it is 
impossible to maintain it continuously for an 
extended period, the introduction of an auxi- 
liary crew is advised to enable the machine to 
maintain maximum production. Some generali- 
sations on incentives then follow, and here 
amongst other matters, the team remarks of 
the American worker that “ the fear of replace- 
ment if he fails to achieve the accepted stan- 
dard is an indirect incentive.” It is recom- 
mended that where higher production is 
achieved in this country with existing plant, 
due to the efforts of the workers, the existing 
piece work prices should be maintained. But 
another point thought worthy of mention is 
that a simple wage system assists high produc- 
tivity by giving the worker a clear picture of 
his earnings, and the team considers that the 
British wage system might well be overhauled 
and simplified. 

Throughout its tour, the team noted with 
approval the high standard of “‘ housekeeping ”’ 
in American forges in contrast with the general 
conditions in British forges, and this is another 
aspect which it is felt should receive increased 
attention here. Even under extreme tempera- 
ture conditions, the report says, the shut-down 
of American drop forges is reduced to a mini- 
mum, owing to the efficiency of ventilation and 
the use of high power “‘ man cooling ” fans in 
the vicinity of hammers. These comparatively 
simple means to prevent exhaustion of the 
worker, it is suggested, should be installed in 
British forges to counteract summer conditions. 
The importance of mechanical handling is also 
noted, attention being drawn to the American 
dictum “ not to put anything on the floor, as 
somebody must be paid to pick it up.” In the 
large American plants, the team saw elaborate 
conveyors in use, but it says that even in the 
smallest shops, where little mechanical handling 
was in evidence, the intelligent use of wheel- 
barrows saved much time and cost. Its recom- 
mendation on this matter is that all firms should 
study the problem of reducing the number of 
times any piece of material has to be handled 
before it leaves the factory. Furthermore, the 
team was impressed by the fact that in American 
forges all tools were ready to hand, and nowhere 
were men seen leaving a producing unit to search 
for tools or dies. Accordingly, it suggests that 
within each British factory tools and equip- 
ment best suited for the various classes of work 
should be standardised, and systematic store- 
keeping arranged. Another American practice 
which is specially noted in the the report is the 
use of larger hammers for particular forgings, 
the advantages being fewer blows to produce 
the forging, less wear and tear on the plant, 
kinder treatment of dies, and higher produc- 
tivity as the forging is completed whilst the 
steel is in its most plastic state. In Britain, the 
report observes, “we are apt to try to get a 
quart out of a pint pot by overloading our plaht. 
Adoption of American ideas on the capacity 
of drop hammers would give an immediate 
potential for higher productivity.” 

Those are the main points of the team’s short- 
term policy. Its recommendations for a long- 
term policy are not dealt with in any great detail. 
They cover buildings and lay-out, plant, mech- 
anical handling, research, co-operation with the 
user and training. In general, the team states, 
the lay-out of most of the American forges 
inspected was greatly superior to that of English 
forges. The shops were spacious and well- 
ventilated, and spaciousness also permitted the 
manipulation of fork lift trucks, &c.,; with 
consequential reduction in handling costs. In 
addition, the grouping of items of plant ensured 
uniflow production, and, with large forgings, 
permitted the whole of the operation to be 
completed without reheating. To achieve 
higher productivity in this country, the team 
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thinks that improved forging plant, capable of 
high rates of production, must be installed 
whenever replacement of existing plant is made. 
A large proportion of hammers in use in Britain, 
it is claimed, are not suitable for high-speed 
production. Replacement of ancillary plant 
should also be made with a view to higher 
production. A further recommendation here 
is that the constructional details of hammers, 
such as the tups, dovetails, and dowel holes 
should be standardised as far as possible. A 
final paragraph in the report touches upon 
education and recruitment: The team found 
that in many American forges the average age 
of the hammer men is high, a fact which is 
causing considerable alarm, and which is 
encouraging many firms to develop educational 
and recruitment policies. Similar policies, the 
team considers, could be followed in this country 
with advantage, as neglect of the matter is 
rapidly causing a scarcity of skilled workers 
in the drop forging industry. 

The team acknowledges that, individually, 
its recommendations, both for short and long- 
term policies, are not revolutionary. But 
collectively, it asserts, if adopted they should go 
a long way towards ensuring high productivity 
inthe British drop forging industry. 





Ship Funnel Design 


A PaPER entitled ‘‘ Funnel Design and 
Smoke Abatement ”’ was read by Mr. E. Ower, 
B.Se.* and Mr. C. H. Burgef before a joint 
meeting of the Institute of Marine Engineers 
and the Institution of Naval Architects 
on April 25th. We summarise below the main 
points put forward by the authors. 

The modern ship with its short, raked stream- 
lined funnels is mainly responsible for the 
trouble which occurs to-day with respect to 
the descent of smoke on to the deck. Many 
cures have been suggested but none are free 
from all objections. The main problem is 
that of the gaseous products. Four variables 
determine the path of the smoke trail, the 
speed of the relative wind, speed of emission 
of the smoke, density of the smoke, and form , 
of su ructure ahead of the funnel. 

en the wind strikes a bluff obstacle 
projecting from a flat surface it is deflected 
upwards and above a certain line the air con- 
tinues to flow smoothly. Eventually the line 
returns to the level of the top of the obstacle 
and falls below it, but this occurs at a dis- 
tance from the front edge equal to several 
times the height of the obstacle. The space 
between the turbulent boundary line and 
the obstacle top is filled with violent eddies. 
The shape of the top edge modifies the course 
of the smooth flow line. Smoke must be 
discharged above the turbulent boundary to 
prevent descent to deck level and to do this 
the funnel must be sufficiently tall or the smoke 
given enough upward momentum. Experi- 
ments have shown that when the ratios between 
the horizontal speed of the relative wind and 
the vertical efflux velocity of the smoke 
equals 1 the axis of the smoke plume is hori- 
zontal and the plume is raised considerably 
when the ratio is 2. 

The shape of the funnel influences the amount 
by which the funnel top must protrude above 
the turbulent boundary. With a cylindrical 
funnel the smoke is sucked down in the low 
pressure zone immediately behind the funnel, 
whereas a streamlined shape around the cylin- 
der gives great improvement with the wind 
ahead. The shape of the funnel-top also affects 
the path of the smoke trail. With yawed winds 
the streamlining of the funnel is no longer 
effective. 

A return to the cylindrical funnel offers the 
cheapest and most effective cure and it is 
suggested that the tops of streamlined funnels 
should be horizontal. Another method is to 
increase the efflux velocity of the gases by 
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reducing the uptake area or by blowing addi- 
tional air out of the funnel. For example, 
with a ship steaming at 20 knots into a head 
wind of 20 knots, the efflux velocity for the 
ratio s/v equals 2 is about 8000ft per minute. 
Taking the volume of funnel gases at 30,000 
cubic feet per minute at 350 deg. Fah., then 
12 h.p. is used with a fanhead of 2-6 w.g. 
At low powers the reduced uptake area method 
is not satisfactory and additional air should 
be blown into the uptake or the air can be 
injected to form a high velocity annulus 
surrounding the natural funnel gases. A French 
patented, shaped funnel is described. It has 
an aerofoil cross-section with a rounded top. 
Other miscellaneous devices are mentioned, 
including deflector plates placed ahead of the 
funnel. These plates were tested by the Admiral- 
ty and proved effective with the wind ahead. 
The introduction of slots and ducts in the fun- 
nel casing has not been successful. Large 
particles of soot and ash dense enough to have 
a high velocity of fall must be either prevented 
from forming or removed before the smoke 
leaves the funnel. 

The second part of the paper deals with the 
experimental technique employed to study 
flow patterns of funnel gases in a wind tunnel 
and to determine the extent of deck contamina- 
tion. The experimental work includes position- 
ing of the funnel and as the tests reveal that the 
worst’ conditions prevail when the ship is 
20 deg. to 30 deg. out of wind, the uptake 
should be as far aft as possible. The air annulus 
method is discussed and it is stated that it is 
not possible to arrive at an empirical formula 
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running gear, including the engine and axles, 
are mounted on a body structure which also 
serves as a chassis frame. Leyland Motors, Ltd., 
now announces the production of another under- 
floor vehicle, the ‘‘ Royal Tiger,’’ which is 
designed to give as much freedom as possible 
to individual body-builders to produce special 
bodywork. To permit special bodywork to be 
used, the “‘ Royal Tiger ”’ series is built with a 
conventional type of chassis frame, but with 
all components, which are for the most part 
interchangeable with ‘‘ Olympic ” components 
and for that reason are not described in full 
here, mounted under the chassis and below 
floor-level. 

The ‘Olympic ’”’ chassis are available in 
three different wheelbases. The models for 
the home market have a wheelbase of 15ft 7in, 
with an overall vehicle length of 30ft, allowing 
room for forty-four seated passengers, all facing 
forward. They can be supplied either 7ft. 6in 
or 8ft wide. These models are also available 
with left-hand controls for the overseas markets 
and, in addition, there are models with wheel- 
bases of 17ft 6in and 20ft 4in, and with a width 
of 8ft, with either right or left-hand controls. 
Each of these classifications includes two chassis, 
one for coach operation and the other for ser- 
vice bus work. Coach and bus chassis differ 
mainly in the length of frame and in the dis- 
position of auxiliary units, such as fuel tank, 
batteries, spare wheel, &c., which are so 
arranged that whilst correct weight distribution 
is maintained, entrances can be varied and 
luggage accommodated. 

As shown in our illustration, the frame has 
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for the design of annular uptakes because of 
dissimilar streamlines in the plane of the 
funnel. Experiments indicate that the width 
of the annulus should not be less than 10 per 
cent of the uptake diameter and that the dis- 
charge velocity depends on funnel height, a high 
funnel requiring a lower discharge velocity than a 
short funnel. An average value for the annulus 
velocity for modern funnels is between one and 
a half times and twice the velocity of the 
relative wind over the ship. 





“Royal Tiger”? Under-Floor 
Bus Chassis 


Our readers will recall that in THE ENGINEER 
for January 27, 1950, the Leyland-M.C.W. 
“* Olympic ”’ under-floor-engined bus was illus- 
trated and described. The “ Olympic ”’ bus is 
of integral construction, that is to say, the 


CHASSIS 


parallel side members, tapering in depth at 
front and rear, and reinforced in the centre. 
It is fitted with outrigger brackets for body 
mounting and as the whole of the frame is 
level with the exception of a slight upsweep 
over the rear axle, it allows the floor to be built 
directly on it. 

All running units are mounted below floor 
level, allowing an uninterrupted floor running 
the full length of the vehicle. Engine, clutch 
and gearbox are of unit construction, flexibly 
mounted amidships. All accessories are placed 
where they are accessible from the sides of the 
bus. The mounting is such that the whole 
unit can be removed, replaced and started up 
in under fifty minutes. An unusual feature is 
the mounting of the air filter on the boxed-in 
outrigger bracket, which acts as a duct to the 
induction manifold. Cooling is effected by a 
radiator in front of the engine, with a close- 
cowled fan driven from the front of the crank- 
shaft. 





May 5, 1950 


Regulations for the Electrical 
Equipment of Buildings 


THE twelfth edition of the Wiring Regule ‘ions 
of the Institution of Electrical Engineers has 
now been published to supersede, as from M wy }, 
1950, the eleventh edition as revised December, 
1943, reprinted with minor amendments ‘945, 
together with the 1946 supplement and the 
revised section 8 issued in 1948. Copies, bound 
in paper, 3s. 6d. (3s. 9d. post free), or bound 
in cloth, 5s. (5s. 3d. post free), are obtai-able 
from the Institution of Electrical Engin ers, 
Savoy Place, Victoria Embankment, London, 
W.C.2. 

In the twelfth edition the regulations | ave 
been completely revised and recast. Acc unt 
has also been taken of numerous comments {rom 
individuals and organisations which have })cen 
received since the publication of the eleventh 
edition in 1939, a number of these proposals 
having already been embodied in the interim 
amendments issued from time to time. A certain 
number of further amendments have now been 
made to take account of changes in practice 
such as the increasing use of aluminium- 
sheathed cables. 

In the main it represents a consolidation and 
restatement of the previous edition and its 
supplements, taking account of numerous 
comments from individuals and organisations. 
The comparatively few changes of substance 
which are incorporated (as summarised below) 
will have the effect of admitting still further 
economies in the design of installations without 
relaxation of the standards of safety which 
observance of the regulations ensures. ‘I'he 
Foreword to the new edition enumerates the 
interim amendments issued since 1939, and 
draws attention to the relationship betweer the 
regulations and the electrical codes of practice 
which are drawn up by a committee convened by 
the Council of the Institution and published by 
the British Standards Institution. 

At the request of the Council, the Wiring 
Regulations Committee is studying the possi- 
bility of issuing a shortened form of the Regu- 
lations for installations in single-family dwellings 
using a single-phase a.c. supply, which it has 
been suggested would be useful to those con- 
cerned only with the work of installation on site. 
A report on the Committee’s findings will be 
presented to the Council in due course. 


Some CHANGES IN THE 12TH EDITION 


The new regulation 2 in the general section 
enunciates the general principles for securing 
safety from fire and shock on which the regula- 
tions as a whole are based, and the new general 
section is thus more comprehensive than in the 
previous edition. The requirement that in 
certain circumstances on a.c. installations no 
fuse, non-linked switch or non-linked circuit- 
breaker shall be inserted in a pole connected 
to earth, has now been extended to corres- 
ponding d.c. installations. 

The regulations for ring circuits are substan- 
tially as issued in the 1946 supplement, but the 
number of 13-ampere socket-outlets permitted 
on @ final sub-circuit having conductors of not 
less than 0-007 square inch cross-section area 
(7/-036in) has been raised from four to six. 
Provision has been made for the installing of 
fixed appliances on ring circuits subject to 
appropriate safeguards, and the application 
of the ring circuit has been extended to include 
other installations where the application of a 
diversity factor can be justified, as well as those 
in private houses and residential flats. A test 
for ring circuits has also been included in 
section 11. 

The 1946 supplement extended the regulations 
to deal with p.v.c.-insulated and sheathed cables, 
and in the 12th edition references to p.v.c. cables 
are included wherever appropriate. The use of 
aluminium in place of lead for cable sheaths 
has also received attention. The requirements 
for cable colours in a.c. and d.c. circuits in 
regulations 309-311, and the regulations in 
section 4 dealing with the installation of joint 
boxes have been simplified. A new table 20 
gives half-hour and one-hour rating factors for 
vulcanised rubber-insulated, paper-insulated, 
and varnished cambric-insulated cables when 
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interinittently loaded, and applies to cables 
paving conductors not smaller than 0-0145 
aqua’? inch (7/+052in) in circumstances where 
it can. be established that.the appropriate time 
ratings will not be exceeded in service. 

Regulation 1006 dealing with earth-leakage 
protection has been completely recast and regu- 
lation 1001 now makes provision for the use of 
“ double-insulated ” portable appliances with- 
out carthing conductor, subject to compliance 
with a British Standard which has been approved 
for the purpose. So far, the only British Stan- 
dard which has been so approved is B.S. 1645, 
about to be issued, on Domestic Vacuum 
Cleaners. 

The 12th edition restores the category “‘ extra- 
low-voltage,” which was included in the 10th 
edition. This is defined as 30 volts r.m.s. a.c. 
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or 50 volts d.c., and circuits and apparatus 
operating at or below these voltages are in 
most circumstances exempted from the require- 
ment of earthing. 

The regulations for controlling the earthing 
of electrical installations to metal water- 
pipes and water-mains, drawn up and approved 
by the Institution of Civil Engineers, the Insti- 
tution of Electrical Engineers, the Institution 
of Water Engineers, the British Waterworks 
Association, and the Water Companies’ Asso- 
ciation, in 1938, have been included, by courtesy 
of the Institution of Civil Engineers, in an addi- 
tional appendix 4. 

The requirements for electrode boilers in the 
new regulations 711 to 714 have been extended 
to deal comprehensively with low-, medium,- 
and high-voltage installations. 


Weir Controllers for Slip-Ring Motors 


N a recent issue* we described the skip winder 
control arrangements at Calverton colliery. 
We have since received particulars of the new 





WEIR LIQUID CONTROLLER AT BABBINGTON COLLIERY 


design of liquid controller which has been 
installed at Calverton as well as other collieries 
in this country. <A typical installation, a 
liquid controller, for a 925 h.p., 3-3kV winder 
motor at Babbington colliery, Nottingham, 
is illustrated herewith. 

An important characteristic of the equip- 
ment is the high resistance ratio between the 
“all out ’’ and “all in”’ positions, a figure of 
6000 to 1 being obtained. The accompanying 
curve shows the percentage decrease in resis- 
tance corresponding to different positions of 
the electrodes. The controller thus provides a 
high value of resistance when reverse current 
braking is required and at the same time 
ensures that there is an ample volume of elec- 
trolyte between the electrodes for starting at 
twice full-load torque. 

One of the photographs reproduced here- 
with shows the controller with its upper side 
covers and the side of the electrode chamber 
removed to show the electrodes. 

The principle of the controller is shown in 
the accompanying diagram, from which it 
will be seen that the moving electrodes travel 
in @ horizontal plane and act like a weir to 
retain or release the electrolyte in the insu- 
lated electrode chambers. These chambers 
are not immersed in the electrolyte, but are 
supported on outdoor type porcelain insula- 
tors mounted on a channel iron framework. 
The lower portion of the controller is of water- 
tight construction and serves as the main 
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reservoir for the electrolyte, while the upper 
portion is provided with easily removable 
covers to give access to the fixed and moving 
electrodes, “‘ tee” hand- 
les being fitted for quick 
release. 

Both the fixed and 
moving electrodes are 
of gunmetal and are cast 
with leaves or blades, 
so spaced that in the 
fully closed position 
(all resistance being 
out) they interleave 
with one another, 
thereby giving a very 
low value of resistance. 
The electrolyte is cir- 
culated by @® pump 
from the lower com- 
partment of the con- 
troller through a sep- 
arate cooler into a com- 
mon header, whence 
it passes through por- 
celain tubes, which 
open into the fixed 
electrode end of the 
electrode chambers. 
Since the electrolyte 
is forced through the 
narrow passages be- 
tween the leaves of the fixed and moving 
electrodes, the heat generated is carried rapidly 
away. Normally a second circulating pump 
is provided to serve as a standby. 

For each phase there is a separate insulated 
electrode chamber, which is only slightly 
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EFFECT OF ELECTRODE POSITION ON 
RESISTANCE 
wider than the moving electrode. The sides 
of these chambers are shaped so that at the 
fixed electrode end they project above the 
electrodes, and remain at this height for about 
one-third of the length of the chamber. They 
then slope down to about 2in in height at the 
other end. At the same time the bottom of 
the chamber is sloped downwards so that the 
space below the moving electrodes gradually 
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increases and is greatest when they are fully 
withdrawn (all resistance being in). 

The moving electrodes are supported on a 
carriage which travels on rails arranged along 
the top of the controller. It will be evident 
from the diagram that as the moving electrodes 
recede, the electrolyte flows from under them 
at an ever increasing rate, until finally its 





CONTROLLER WITH COVERS REMOVED 


depth, and consequently the area of the elec- 
trodes immersed, is at the minimum, thus giving 
the highest resistance value.. Chutes arranged 
at the ends of the electrode chambers lead 
the electrolyte into the lower compartment of 
the controller so that undue splashing is 
avoided. 

As the moving electrodes approach the fixed 
electrodes the reverse action takes place. 
For the first part of their travel the space 
under the moving electrodes is steadily reduced 
until it reaches a constant small value. Fur- 
ther movement of the electrodes produces a 
very rapid rise in the level of the electrolyte 
until it finally flows over the top of the moving 
electrodes, which are then totally immersed. 

The liquid controller is actuated by an oil- 


Resistance In 
———————— 
Side of Resistance Out 
Electrode Chamber sé Maximum 





DIAGRAM SHOWING PRINCIPLE 
OF CONTROLLER 


operated servo mechanism,t which is so de- 
signed that when it is desired to start the winder 
against full load, the driver moves his operating 
lever to the full speed position. This action oper- 
ates the master switch, which closes the stator 
reversing contactors, and the servo mechanism 
rapidly moves the electrodes forward to a 
predetermined position, at which the current 
is sufficient to start the motor. Thence onward 
the rate of acceleration is governed by an adjust- 
able valve, which is set so that starting is 
effected in the time allowed by the duty cycle. 
Up to the point at which the valve functions, 
the driver has full control over the movement 
of the electrodes, which respond exactly to the 
position of his lever, thus enabling reverse 
current braking to be applied gradually as 
required. 

The weir controller, as described above, 
was developed by the General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. The design is stated to be suitable for 
motors of 850 h.p. upwards. 


T Loc. cit. 
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High-Speed Launches for 
Venezuela 


THe first of six high-speed aluminium 
alloy launches, which were. ordered by the 
Shell Caribbean Petroleum Company. Ltd., 
through the Anglo-Saxon Petroleum Company, 


THE 
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Silentbloc mountings, develops 100 h.p. at 
1500 r.p.m., and drives a propeller of 25in 
diameter through. 1-96:1 reduction gearing. 
Steering is effected through twin cast aluminium 
alloy overhung rudders, fitted in line with the 
outer shafts. A Nife battery is supplied for 
engine starting and lighting purposes and it 
can be charged either from the forward engine 
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Ltd., has been completed by the Sussex Ship- 
building Company, Ltd., at its yard at Shore- 
ham-by-Sea. The accompanying photograph 
shows a view of the boat while on trials, 
during which a speed of over 18 knots was 
attained. The launches will be put into service 
on Lake Maracaibo, which is a large stretch 
of water open to the sea on the Venezuelan 
coast. The owners are engaged in drilling for 
oil in the lake, often at a distance of 25 miles 
from the shore base and the launches will 
provide fast transport for the drilling crews 
and gear to the rigs. The boats are of sturdy 
construction, necessary to meet the rough 
weather conditions which are often encoun- 
tered. Experience in the English Channel 
with the first launch has demonstrated that the 
design by Mr. Gordon Lord has produced a 
good sea-boat. 


DIMENSIONS AND GENERAL PARTICULARS 


The launch has an overall length of 53ft, 
a water-line length of 50ft, with a beam of 
13ft, and a maximum draught of 3ft llin. 
The hull, of hard chine design, is of riveted 
construction and completely built of Birma- 
bright aluminium-magnesium alloy. The 
thickness of the bottom and side plating is }in 
and in, respectively, in association with 
angle frames of 2in by 2in by #in, spaced 
15in apart. The increase in the thickness of 
the bottom plating has been made in order 
to withstand pounding stresses. The hull is 
divided into four compartments by three 
watertight bulkheads with a watertight door 
giving access to the forepeak. Accommodation 
for twenty is provided in the forward cabin, 
which comfortably houses the drilling crews 
on forward-facing upholstered bus-type seats, 
mounted on raised flooring to port and star- 
board. Amidships is a roomy wheelhouse 
equipped with Kent clear view screens and 
arranged with mechanical engine controls and 
instrument panel close to the steering-wheel. 
Mounted on the wheelhouse roof are two 150W 
searchlights. Access to the machinery space 
is by @ hatch fitted in a raised trunk and over 
each engine there is a flush hatch for ease in 
shipping the machinery. The open deck space 
aft is available for stowing gear and the after 
peak is equipped as a store in addition to 
housing a fuel tank of 220 gallons’ capacity. 
There is a ship-shore radio telephone. 


MACHINERY 


The propelling machinery comprises three 
water-cooled A.E.C. marine diesel engines 
arranged with the centre engine fitted forward 
of the wing units. Each engine is on 


LAUNCH ON TRIAL 


or a 14kW Stuart Turner emergency lighting 
set. 

The remaining launches are being built at 
several yards. Oneeach will be built at Groves and 
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Burning of Boiler Fuels in 
Marine Diesel Engines 


In December, 1947, Mr. John Lamb gave a ful} 
account of the endeavour to burn boiler fyg| 
with a viscosity range of 1200 sec to 1500 ge 
Red. I at 100 deg. Fah. in marine diesel engines, 
The ship used for the tests was the ‘ Auricula,” 
a 12-knot tanker of 12,250 tons deadweight 
propelled by an eight-cylinder, single-a ting, 
four-stroke Werkspoor oil engine devel: ping 
4000 i.h.p. Since then a number of tankers 
propelled by either Werkspoor, Burmcister 
and Wain, M.A.N. or Doxford engines aye 
been equipped to burn such fuels. The results 
obtained in these ships have induced many 
owners to equip their motorships so that ‘uels 
ranging in viscosity from 40 sec to 1500 see 
can be used. The results of further experience 
at sea with the *‘ Auricula ”’ are given in this 
paper, ‘‘ Further Developments in the Burning 
of Oil Fuels in Marine Diesel Engines ’’* in. 
cluding the burning of boiler fuels with a 
viscosity up to 3000 see Red. I at 100 deg. Fah, 


To make an engine operate satisfactorily 
on 15006 sec fuel does not mean that it wil! no 
longer burn 40/100 sec diesel fuel or any other 


fuel of intermediate viscosity. When equij ped 
in the same manner as the “ Auricula”’ the 
only effect of changing over from boiler fugl 
to diesel fuel or vice versa is to alter slightly 
the revolutions of the engine. This is due to 
the lower specific gravity of diesel fuel and a 
proportionately lower weight of fuel injected 
into the cylinders at each stroke of the pump 
for a given setting, so that the only adjustment 
required when making such a change-over ig 
to advance the speed control lever until the 
revolutions of the engine are normal for the 
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Fic. 1—Fuel Injection Valves from Auricula’s Engine 


Guttridge, East Cowes, and Isaac Pimblott 


and Sons, Northwich, of aluminium alloy 
supplied by I.C.I., Ltd.; two more of Birma- 
bright at James Taylor (Chertsey), Ltd., 


Chertsey, and one by Bilson and Sons, Poole, 
of material by Northern Aluminium Company, 
Ltd. 


————_>——————— 


. New GeneratTine SraTion at Kirkwatu.—A 
new scheme, providing for the construction of a 
diesel generating station at Kirkwall with a capacity 
of about 7000kW, is described in a White Paper 
now published. The scheme will meet thé growing 
demand for electricity in the Orkney Islands. It is 
Constructional Scheme No. 53 of the North of 
Scotland Hydro-Electric Board, which has been 
approved by the Right Hon. Hector McNeil, M.P., 
Secretary of State for Scotland, and laid before 
Parliament. The estimated cost is £281,000. There 
were no objections to the scheme. The Fisheries 
Committee had no recommendations to make and 
the design of the power station, as finally incor- 
porated in the scheme, was accepted by the Amenity 
Committee. Copies of the White Paper are obtain- 
able from H.M. Stationery Office, 134, Castle Street, 
Edinburgh, or through any bookseller, price 1d. 


power that is required to be developed. For 
the best results it may be necessary to begin 
fuel injection slightly earlier. 

The cost to equip a 4000 i-h.p. propelling 
installation whilst under construction is in the 
region of £5000, while the cost to equip existing 
ships in no case should exceed £10,000. 

In August, 1949, the “ Auricula ” completed 
three years’ continuous sea service, during 
which the propelling engine operated for 
approximately 95 per cent of the time on fuels 
ranging in viscosity from 1200 sec to 1500 sec 
Red. I at 100 deg. Fah. 


During these years the “ Auricula ’’ accom- 
plished the following :— 
Distance covered between pilot vessels 217,832 miles 
Average speed at sea .- 11-46 knots 


Time operating at full power... 18,692 hours 


Total rm of revolutions ‘made by 


main en; 141,000,000 
Number o porte visited . 75 
Total = of high viscosity fuel 

consumed 9,009 tons 


The average cost of fuel PER this three- 


* The Institute of Marine Engineers. April lth. 
Summary. 
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year period was : high viscosity fuel 54-1s. per 
ton, and diesel fuel 90-7s. per ton. 

The master of the “ Auricula ” was reported 
to have said: “The ship has given every 
satisfaction and been free from accidents.” 
The engineers who have had experience prefer 
to operate on high viscosity fuel because, they 
say, the exhaust valves do not require to be 
removed so frequently for overhaul and the 
engine runs more quietly than when operating 
on diesel fuel. It has been proved that what is 
commonly termed “‘ diesel knock ”’ is eliminated. 
At no time has the engine of the “‘ Auricula ”’ 
failed to respond instantly to telegraph orders 
from the bridge when operating on heavy fuel, 
even though on occasions the temperature of 
the engine-ro1om at cylinder head level has been 
down to 40 deg. Fah. 

Included is. the paper is the chief engineer’s 
report upon “he performance of the engine in 
the ‘‘ Auric: la.” It draws attention to the 
effect of burn ng high viscosity fuel upon certain 
components @ad the author makes his comments 
upon the points raised. The question of the 
effect of the formation of sulphuric acid was 
mentioned a.d it was stated that experience 
had shown hat the corrosive effect of fuels 
with a high sulphur content was negligible. 


ConD!ITION c¥ Parts A¥rrerR THREE YEARS’ 
SERVICE 


After completing three years’ service on high 
viscosity fuels the main engine parts of the 
* Auricula ”’ likely to be adversely affected by 
operating on such fuels, such as cylinder head 
valves, cylinder liners, pistons, exhaust mani- 
fold and supercharge air spaces, were opened up 
and examined before any cleaning was done. 

In considering the report on the examination 
it should be remembered that while it is the 
practice to operate diesel engines at about 
5 per cent below rated power the engine in the 





Fic. 3—No. I Piston 


“ Auricula ’”? has developed 5 per cent above 
rated power. 

Nos. 2 and 7 air inlet valves were removed. 
The condition of the ground faces of these two 
valves was unchanged after 2228 and 1524 
hours’ service respectively, and after a layer 
of greasy matter had been removed from the 
upper surface of the valve lid and the inner 
surface of the valve seat the valves were refitted 
for further service. 

The passages through which the air passed 
from the supercharge pumps to the air inlet 
valves were thickly coated with greasy matter 
which had obviously originated in the super- 
charge air pumps. In places the matter attained 
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a thickness of fin, which is too much even after 
three years’ operation. This was stopped when 
the formation of sludge in the supercharge 
pumps was eliminated. 

An idea of the condition*of the fuel injection 





Fic. 2—Ezhaust Valve Seat and Lid 


valves when removed will be gathered from 
Fig. 1. All valves had been in use inter- 


mittently since the ship was commissioned, 
and continuously prior to being removed on 
this occasion for the following periods :— 


Valve Hours Valve Hours 
meh... «« 2 Mo... ... 1490 
ee ere | 
Ove «s. .. BO SS re 
No. 4... .... 94123 ROS <.5 as. YO 


All the valves were subsequently tested, all 
needles were found to be perfectly free and fluid- 
tight at 400 lb per square inch. Not only was 
every hole spraying satisfactorily, but in no case 
was there any indication of carbon lining. 

Experience with sixteen ships propelled by 
Werkspoor, Burmeister and Wain, and M.A.N. 
four-cycle engines, burning high viscosity fuel 
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in the manner described in the previous papert 
has proved beyond all doubt that if the fuel 
valves and other factors which have an effect 
upon combustion efficiency are in good order, 
the fuel valve nozzles remain completely free 
from deposit so long as the engine is operating 
at more than three-quarters of its full rated 
power. The deposit which can be observed 
in Fig. 1 occurs only when the engine operates 
for long periods at greatly reduced speeds. 
Moreover, when the engine is again operated at 
full power the deposit burns off in a fraction 
of the time that it takes to build up. 

As in the case of the fuel injection valves, 
the exhaust valves of the “‘ Auricula ’”’ had been 
intermittently in use for three years, and when 
inspected they had been continuously in service 
for the following periods :— 


Valve Hours Valve Hours 
(ae 533 moe... :.2 ae 
, SS, Seer 533 Fae 
Sere | pe Sr. 
No.4-...-... 1584 ee 533 


In every case the internal surfaces of the 
valve housings and both sides of the lids were 
covered with a very thin layer of dry matter 
resembling ash, and in no instance had pitting 
of the ground mitre surfaces occurred. No. 1 
exhaust valve, together with the fuel and air 
inlet valve, was refitted and is still giving good 
service, although the “‘ Auricula’s ”’ engine has 
been operating exclusively on fuel having a 
viscosity of round about 3000 sec Red. I at 
100 deg. Fah. since August, 1949. Fig. 2 
shows a dismantled exhaust valve head and 
seat as removed after operating for 2802 hours 
on 1500 sec fuel. This length of time represents 
seven trips across the Atlantic, and 322,230 
revolutions plus manceuvring in and out of 
seven ports. 

Each of the 650mm diameter liners was 
gauged for wear at three points on their length 





Fic. 4—No. 5 Piston 


and in a fore and aft and athwartships direction 
the mean of all cylinders at the point of maxi- 
mum wear being 1-87mm. When these dimen- 
sions were obtained the ship had operated for 
18,692 hours at full power and made a total 
of 141 million revolutions, so that the wear 
rates per 1000 full power hours and per million 
revolutions are as follows :— 

0-10mm (0-00394in) 
0-0133mm (0-000524in) 


Per 1000 hours ee, ee 

Per million revolutions ... 

The wear rate given is compared with that 

obtained from a similar engine in the ‘“ Elax,” 

which operates on diesel fuel and under similar 
+ Op cit. 
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conditions. This rate amounted to 0-013lmm 
per million revolutions. 

The examination of pistons in August,1949, 
revealed that every ring was free in its groove 
and rotatable with fingers, and that in every 
ease the piston crown was clear of carbonised 
lubricating oil or fuel. The condition of No. 1 
and No. 5 pistons can be seen from Figs. 3 and 4, 
and these pistons are typical of the condition 
of the remaining six pistons. No. | piston had 
been in continuous service for 1704 hours and 
No. 5 piston for 12,140 hours. 

A section of the paper is devoted to experi- 
ments made to assess piston ring wear and 
another section discusses cylinder liner and 
piston ring material. Cylinder lubrication is 
enlarged upon, including the point and timing 
of injection, and the physical properties are 
given of a cylinder oil which has proved satis- 
factory. Cylinder liner wear is also dealt with, 
points of maximum wear are recorded, and the 
measurements taken on a liner of an experi- 
mental engine are given. In addition there is 
table recording results of liner gaugings from 
several four-stroke engines. Several theories 
are put forward as to the cause of ovality, and 
it is noted that the type of piston cooling has 
some influence. Engines with least ovality 
have pistons cooled by oil or water conveyed 
in @ manner which precludes the possibility 
of water splashing on to the liners. Evidence 
points to the telescopic pipe system for con- 
veying cooling water being responsible for 
excessive ovality. The addition of potassium 
bichromate to the cooling water to act as a 
corrosion inhibitor is mentioned, and it is 
suggested that its possible effect on liner and 
piston ring wear is worth considering, together 
with the effect of other inhibitors. 

With the ‘ Auricula” and other ships 
operating successfully on 1500 sec fuel it was 
decided to carry out experiments to cover all 
fuels used at sea, i.e., fuels having a viscosity 


of from 40 sec to 6560 sec. The experimental - 


engine at St. Peter’s Works, Newcastle-on- 
Tyne, was used in the endeavour to burn fuel 
of 3000 sec, and the paper gives details of these 
tests. The success achieved was sufficiently 
satisfactory to proceed with a test under 
service conditions, and the “‘ Auricula ”’ sailed 
burning fuel with a viscosity of 2920 sec Red. I 
at 100 deg. Fah. The results from the examina- 
tion of parts of the engine after the first voyage 
were such that the vessel has begun a second 
voyage with instructions to accept fuel not 
exceeding 3500 sec viscosity. 

The author states the main reasons for the 
success of the diesel engine fuel experiments, 
describes the fuel treatment and the perform- 
ance of the purifiers. The ash content of fuels 
is reviewed and it is stated that at present 
50 per cent of the ash content is being extracted. 
Since the experiments many tests have 
been carried out to determine the best purifying 
temperature, and the results of these tests are 
summarised in the paper. The amount of 
sulphur in the fuel is discussed and the author 
makes it clear that he would accept fuel with a 
sulphur content up to 5 per cent in view of the 
results obtained with the “ Auricula,” in which 
the engines have suffered no damage after 
operating for years on fuel with up to 3 per cent 
sulphur. The yellow substance observed at an 
exhaust manifold in the “ Auricula” was at 
first thought to be sulphur, but analysis dis- 
closed this to be vanadium pentoxide. 

The serious consequences of incomplete 
combustion are stressed and the various causes 
of the formation of carbon deposits on fuel 
valves discussed. The injection force and the 
amount of needle lift are mentioned ; this lift 
in the case of the “ Auricula ” was increased 
to 14mm from Imm. The paper quotes the 
case of the engine of the “ Dromus ”’ to illus- 
trate how the deposit can be formed on the fuel 
valve, and goes on to describe the endeavours 
made to overcome the trouble. Photographs 
show the effect of machining the cap nuts. 

The author refers briefly to two-cycle engines 
and gives details of the trials of a Doxford 
engine using fuel of 1500 sec and also operational 
data collected on a voyage of the “ Paludina.” 
A final section deals with the preheating 
arrangements of fuels. 
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Rubberised Asphalt Roads 


THE addition of small quantities of natural 
rubber to asphalt is said to enhance considerably 
the qualities of the wearing surface of a high- 
way, and the first experimental length of sur- 
facing of this type is at present being laid at 
Lambeth. This method has recently attracted 
considerable interest amongst highway engi- 
neers in the United States, and is being investi- 
gated under the auspices of the British Rubber 
Development Board, Market Buildings, Mark 
Lane, London, E.C.3. 

Powdered rubber, made direct from natural 
latex, is incorporated in the asphalt to the 
extent of 0-25 per cent of the finished carpet 
(5 per cent to 7 per cent of the bitumen con- 
tent). No change is involved in normal paving 
specifications, the rubber grains generally being 
added to the aggregate, just after the aggregate 
enters the mixing chamber of the asphalt 
plant, before introducing the bitumen to the 


mix. 

The resulting surface is said to possess a 
longer life and to require less maintenance than 
@ corresponding surface without rubber. One 
of the main improvements is that the coeffi- 
cient of friction of the surface is increased, thus 
reducing the likelihood of skidding. A point of 
particular importance in the United States is 
that the rubberised surface is less vulnerable 
to temperature changes, and is less brittle at 
low temperatures, so that it can withstand the 
severe winter conditions sustained by some U.S. 
highways with comparatively little deteriora- 
tion. The full extent of the benefits has yet to 
be determined by future tests. 

The action of the rubber is not completely 
understood, but it is thought to involve the 
absorption of the lighter hydrocarbons in the 
bitumen, the rubber swelling to five or six 
times its original size in the process. The result 
is that the melting point and softening point 
temperatures are both increased, and the pene- 
tration and flow are lowered, whilst the pheno- 
menon of “ bleeding ”’ is reduced. 

The method has been employed on a number 
of U.S. highways, and in view of the concern 
in that country about the huge expenditure 
on roads, possibilities of economy by its use 
have aroused considerable interest. However, 
the first road to be laid with this type of sur- 
facing was in the Netherlands, and stretches 
of rubberised surfaces from 1200ft to 3 miles 
in length have been laid in Holland, Denmark, 
Sweden, Belgium and France. In one instance, 
a heavily travelled road outside Rotterdam has 
been in use for twelve years and is still in good 
condition. 

The experimental length at Lambeth in 
Acre Lane will be about 450 yards long, and 
will consist of a surface dressing lin thick, 
consolidated to Zin, laid on existing wood blocks 
for maintenance purposes. It will consist of 
three sections, one laid without rubber, one with 
rubberised asphalt mixed with fine aggregate 
only (#in to dust), and one with rubberised 
asphalt with “fines” and gin chippings. 

Only natural rubber is suitable for this 
process, synthetic or reclaimed rubber not 
giving the same results. This fact is of some 
interest economically, since rubber is a very 
important “ dollar export,” andits consumption 
would be substantially increased if this type of 
road surface were adopted to any large extent 
in the United States road construction. The 
process has been investigated in the United 
States under the direction of Mr. H. K. Fisher, 
road consultant to the Natural Rubber Bureau 
at Washington, and the experimental strip 
at Lambeth is being laid by the staff of 
the Borough Engineer, Mr. F. Batterbury, 
A.M.LC.E., in collaboration with Sparkes 
Brothers, Ltd., Feltham, who are preparing the 
rubberised surfacing material. 


a 


ApvisorY CoUNCIL FoR SCIENTIFIC RESEARCH.— 
The Lord President of the Council has appointed 
Professor Sir Ian Heilbron, F.R.S., to be chairman 
of the Advisory Council for Scientific and Industrial 
Research in the place of Sir Geoffrey Heyworth, 
who has resigned owing to the pressure of other 
public duties. 
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French Engineering News 
(From our French Correspondent) 


By the end of 1949 the French merchant 
navy had reached its pre-war size and to-day it is 
working at full capacity. Orders placed are 
now showing an appreciable decrease in price, 
The Syndicat des Armateurs states that eizht 
vessels totalling 190,000 tons will be launched 
between now and the end of the year. 

The launching of the trawler “ Bolle. 
Normand” at Nantes took place recently. 
This vessel is the prototype of a design which 
it is intended to use to reconstruct the fishing 
fleet. Main particulars are: length, 70m id; 
breadth, 10m 80; depth, 6m; hold volume, 
1100 cubic metres; storeroom capacity, 563 
cubic metres; speed, 12 knots. A maximum 
of electric welding was used in the construction 
of the ship which is largely composed of pre- 
fabricated units—only the exterior plating is 
riveted. The flooring of the fish hold consis‘s 
of removable panels. 

* * * 

Information has just been issued on various 
developments planned in the French Univn 
under the Modernisation and Equipment Plan. 
In the Cameroons the railway network will |:c 
extended, thus giving greater communication 
facilities and direct access to Douala Port. 
Modernisation includes replacing of tracks, 
reinforcing of existing bridges, construction of 
new bridges, installation of new lines, equi))- 
ment of stations and moderrisation of signals. 
In Madagascar the plan envisages the expenii- 
ture of 180 million francs for rolling stock, 105 
million for installations and 133 million for 
modernisation work. Annual traffic is expected 
to increase from the present 20,000 tons annually 
to 500,000 tons in 1956-60. In Togo the nei- 
work of 444km will be modernised and 160km 
of 20kg type tra*k will pve replaced by 26kg 
type; 41 million francs will be spent on work 
on the Reunion railways. 

* * * 

A new continuous rolling mill at the Forges 
de Basse-Indre is now under construction. 
The new mill is housed in a building 162m 
long and 87m wide. It is expected to be com 
pleted by the middle of next year and will 
double production at the Forges de Basse 
Indre. 

The Mechanical Industries General Syndi- 
cate Assembly states that conditions governing 
the supply of metal raw materials have now 
become similar to those before the war, and 
questions of price and quality are now the 
deciding factors. 

There was a clear reduction in steel produc 
tion in March, due to the various strikes ; 
475,000 tons of iron and 506,000 tons of steel 
were produced against 634,000 tons and 722,000 
tons respectively in February and 687,000 tons 
and 772,000 tons in January. 

* * * 

At the last meeting of the Nancy Chamber 
of Commerce an account was given of the pro 
gress of the new gasworks which will eventually 
supply the region. When the new works are 
complete, 200,000 cubic metres of gas will be 
available daily and since 100,000 cubic metres 
suffice to meet the needs of Nancy, there will 
be a supply to spare. Sources of gas supply 
are now considerable and include the Saar 
coking plants, those of Carling, and the steel 
coking plants. It is planned to link these 
plants by a main between Sarreguemines and 
the Hagondange region, and by another from 
Nancy to Metz, forming a triangle in which 
all available gas will be collected for redis- 
tribution. 

Owing to lack of credits expenditure by Gaz 
de France for 1948-52 has not been as great 
as envisaged. Instead of 14 milliards annually 
only 3-4 milliards were used in 1948, 7 in 1949, 
and 8 milliards are e ted to be spent in 
1950. Many small plants will be closed as a 
result of the proposed distribution system. 
A large region from Creil to Orleans will be 
supplied by the Alfortville plants and in the 
west the Petit Quevilly coking plant will replace 
many small installations. In the south-west 
twelve plants have been connected with sources 
of natural gas. 
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The T.U.C. and Wages Policy 


The monthly meeting of the General 
Council of the Trades Union Congress was 
held on Wednesday of last week, and a state- 
ment issued after it indicated that there was 
further discussion concerning the T.U.C. wage 
restraint policy. The statement said that the 
General Council had decided that its special 
economic committee should again examine the 
question of wages policy in the light of existing 
circumstances ‘‘ with special reference to con- 
siderations arising from the Budget pro Is.”’ 
It was generally agreed by the Council that the 
policy followed up to the present had been 
invaluable in avoiding the dangers which would 
have been incurred by an inflationary spiral, 
and that it was still necessary to observe 
restraint in any development of that policy. 
The statement added that before the next 
meeting of the General Council the T.U.C, 
Economic Committee would ask for another 
talk with the Chancellor of the Exchequer. 


Changes in Wage Rates 

Statistics which appear in the latest 
issue of the Ministry of Labour Gazette show 
that changes in the rates of wages which were 
reported to have come into operation in the 
United Kingdom in March resulted in an 
aggregate increase of approximately £27,500 
in the weekly full-time wages of 149,000 
workpeople. Among the industries affected 
were heating, ventilating and domestic engi- 
neering installation, the coal distribution trade, 
surgical appliance manufacturing, sawmilling 
and furniture-making. The Ministry of Labour 
says that in the first three months of this 
year increases of wage rates have involved 
an aggregate weekly increase of about £312,600 
for 1,966,500 workers. In the corresponding 
period of 1949 there was a net increase of 
£381,900 in the weekly full-time wages of 

2,942,000 workers. 
The index of rates of wages (June 30th, 
1947=100) stood at 110 for all workers at the 


end of March. It has risen one point since 
June, 1949, 
Trade Disputes 


Stoppages of work arising from indus- 
trial disputes, which were reported to the 
Ministry of Labour as beginning in March, 
numbered 143. There were also twenty-four 
stoppages, which started before March, still in 
progress in the early days of that month. 
In those 167 stoppages 29,500 workers were 
involved, during March, and it is estimated 
that 124,000 working days were lost. The 
coal-mining industry was affected by ninety- 
seven stoppages, which involved 14,200 wor- 
kers and resulted in a loss of 33,000 working 
days. In the engineering industry, ten stop- 
pages of work occurred, involving 1600 wor- 
kers during March and causing an aggregate 
loss of 5000 working days. 

The Ministry’s report comments also on 
the duration of stoppages through disputes 
which occurred in March. Of the 152 stoppages 
which ended during the month, fifty-one, 
involving 4900 workers, lasted not more than 
one day; forty-one, involving 4600 workers, 
lasted two days; nineteen, involving 4600 
workers, lasted three days; seventeen, involv- 
ing 4700 workers, lasted from four to six days, 
and twenty-four, directly involving 5200 
workers, lasted more than six days. 

In the first three complete months of 1950 
it is stated that 381 stoppages of work were 
in progress through disputes. About 65,900 
workers were involved in them, with an 
aggregate loss of 280,000 working days. In 
the corresponding period of 1949 there were 
409 stoppages, which affected 91,500 workers 
and caused an aggregate loss of 242,000 working 
days. 


Non-Ferrous Metals 


At the end of last week, the Ministry 
of Supply announced that it had contracted 
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to buy 96,000 metric tons of virgin aluminium 
from Aluminium, Ltd., of Canada, during 
1950. The total imports of virgin aluminium 
from Canada during the current year were 
thus expected to reach about 136,000 metric 
tons, as about 40,000 metric tons were still 
to be delivered under the 1949 contract. The 
Ministry said that, last year, when 161,000 
metric tons of aluminium were imported from 
Canada stocks rose above the level considered 
necessary and that during this year stocks 
would be reduced to the required level. The 
imports from Canada, together with aluminium 
from European and home production, would 
provide an adequate supply for the United 
Kingdom fabricating imdustry, which used 
181,500 metric tons in 1949. It should be 
noted that Britain’s imports of aluminium 
from Canada are paid for by Marshall Aid 
dollars. 

The Ministry of Supply has also announced 
further increases in the prices of zinc and lead, 
that of good, ordinary brand zinc having been 
advanced by £2 to £97 10s. a ton delivered, 
and the prices of other grades varied accord- 
ingly. The price of good soft pig lead has 
gone up by £2 and now stands at £88 a ton 
delivered. The Minister of Supply was ques- 
tioned in Parliament on Monday last about 
the bulk buying of lead. In his reply he said 
that as the relative abundance of lead might 
prove to be only temporary, he was not at 
present prepared to disturb the existing 
arrangements, which enabled maximum supplies 
of sterling metal to be obtained and the expen- 
diture of dollars and other hard currencies 
to be effectively controlled. The selling price 
of virgm lead in the United Kingdom, the 
Minister added, was no higher than in the 
U.S.A. and the chief Continental countries. 


An Iron and Steel Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 78) Order, 1950, 
which came into operation on May Ist. By 
this order certain maximum prices are amended, 
the principal alterations being an increase in the 
price of basic pig iron and the withdrawal from 
price control of railway coil springs and lami- 
nated railway springs. It should be noted that 
the increased price of basic pig iron represents 
an adjustment within the steel industry itself 
and that no increase in the price of pig iron or 
steel to outside consumers will result from it. 


Pointers to Dollar Markets 


In the latter part of last year a dele- 
gation from the Scottish Council (Develop- 
ment and Industry), under the leadership of 
Lord Bilsland, visited the United States of 
America and Canada to see what steps could 
be taken to increase Scottish export trade to 
the North American continent. The delega- 
tion was also charged with the task of putting 
before appropriate businessmen in the U.S.A. 
and Canada the facilities which Scotland could 
offer to new industrial development in suitable 
fields, and of exploring what organisation the 
Council might itself maintain in those countries 
to promote the objects in view. 

The report which the delegation made to 
the Scottish Council naturally covered much 
the same ground as other reports on North 
American trade prospects, which have appeared 
during the last twelve months. It stressed 
the fact that if increasing sales of Scottish 
goods in North America were to be secured 
and maintained, a great deal of effort, investi- 
gation, redesign and adaptation would be 
required, The report also noted the “ many 
serious obstacles” to be encountered in 
extending Scotland’s trade with the U.S.A. 
and Canada. As part of the action being taken 
to follow up and secure the maximum results 
from the delegation’s tour, however, the Scot- 
tish Council has produced a useful booklet, 
entitled ‘‘ Pointers to Dollar Markets.” It 
includes excerpts from those portions of the 
delegation’s report which dealt with the market- 


ing of Scottish goods, together with other 
information on various points which it is felt 
may be of assistance to actual and poteprtial 
exporters to the dollar areas, 

The Council says that the booklet does not 
claim to be in any way a comprehensive code 
of information about dollar markets; its 
purpose is to draw attention, as quickly as 
possible, to certain factors which are con- 
sidered to be of peculiar interest and value. 
Additional information is readily available 
from the head office of the Scottish Council 
(Development and Industry), 1, Castle Street, 
Edinburgh, 2. 


British Overseas Trade 


The Board of ‘Trade’s monthly 
accounts, which appeared last week, show the 
final figure for exports of United Kingdom goods 
in March as £184,397,875, the highest monthly 
value so far recorded. The value of exports of 
United Kingdom goods in the first quarter of 
this year thus totalled £515,824,928, compared 
with £459,908,211 im the first r of 
1949. Imports during March were valued at 
£221,293,135, bringing the total import value 
for the first quarter to £603,597,890, com- 
pared with £537,911,158 in the first quarter of 
1949. 

It has been estimated, provisionally, that 
by volume exports in March were nearly 
20 per cent above the monthly average for 
1949. Machinery exports again made a dis- 
tinctive contribution to the month’s trading, 
although at £27,433,832 they were approxi- 
mately £1,000,000 below the very high figure 
achieved in January. The quantity of machi- 
nery sent overseas in March, however, was 14 per 
cent above the monthly average for last year. 
Exports of iron and steel increased to 256,000 
tons during the month and were valued at 
£13,289,783, and coal exports totalled 1,483,614 
tons, valued at £5,494,617. Vehicle exports 
accounted for just over one-third of the rise 
for manufactured goods in March. The number 
of new cars sold overseas was 36,608 which, 
the Board of Trade says, was 70 per cent above 
the average for 1949. Car exports to Canada 
totalled the record number of 6,379, and ship- 
ments to the U.S.A., numbering 1067 cars, 
were almost double the 1949 monthly average. 
Exports of commercial vehicles and chassis 
totalled 12,823, which was a figure nearly two- 
thirds above last year’s average, and the number 
of agricultural tractors exported in March was 
the highest for a year. These increases, together 
with a rise in the value of aircraft and parts 
exported, more than offset a reduction in exports 
of ships and boats which, by value, were about 
£800,000 below the average for last year. 


Coal Production 


British coal output last week showed 
a slight decline, compared with the preceding 
week. The amount of saleable coal raised from 
the deep mines was 4,116,900 tons, and with 
274,600 tons from open cast workings, the total 
production for last week was 4,391,500 tons. 
The tonnage of deep-mined coal lost last week 
through disputes is estimated at 31,400 tons, 
a figure considerably above that recorded 
for the preceding week. 

Colliery manpower continues to fall, the 
number of wage earners on the books in the 
week ended April 22nd being 701,800, of whom 
289,500 were face workers. A year ago there 
were 725,800 workers on colliery books, of whom 
298,200 were employed at the face. The matter 
is causing no little concern, and, in a speech 
last week, Lord Hyndley, chairman of the 
National Coal Board, pointed out that with an 
ever upward trend in home consumption, 
current coal production was disappointing, 
especially in view of the importance of the 
export trade. Each week’s delay in improving 
coal output and quality, Lord Hyndley said, 
meant further encroachment on our tradi- 
tional markets by other sources of supply and 
other fuels. 














552 


THE 


ENGINEER 





Notes and Memoranda 


Rail and Road 


Tue “ British Transport Review.”—tThe first 
number of a new publication, known as British 
Transport Review, has just been produced by the 
British Transport Commission. It is intended, 
according to the Commission, to deal with the study 
of “transport problems in the widest sense,” and 
will, it is hoped, be a suitable means of making 
general information as to the policy and progress 
of British Transport available to administrative 
staff and other staff with special responsibilities or 
interests. The new publication is to appear three 
times a year and will be available only to the staffs 
of the British Transport Commission and _ its 
Executives. 

FuEL ALLOWANCE FoR Excursions.—The Mini- 
stry of Transport states that following the announce- 
ment by the Chancellor of the Exchequer that the 
standard ration for private motorists will be 
doubled for the year from June Ist, it has been 
decided that the cut of 12} per cent, made in 1948, 
in the fuel ration for buses and coaches used on 
excursions and tours and private party work, is 
to be restored in full from the same date. In 1949 
half of the 12} per cent cut was restored temporarily, 
and in March this year it was announced that a 
similar restoration was being made for 1950. 
Operators should apply to Regional Transport 
Commissioners for any extra. coupons to which 
they may now be entitled. 

LENGTH oF PuBLtc SERVICE VEHICLES.—Regu- 
lations made by the Minister of Transport permit 
an increase of lft in the maximum length of four- 
wheeled, double-decked buses and of 2ft 6in in 
the case of four-wheeled, single-decked buses. 
Double-decked vehicles registered for the first 
time on or after June 1, 1950, may be 27ft in length 
instead of 26ft, and single-decked vehicles 30ft 
instead of 27ft 6in, as at present. It is stated that 
the new regulations bring into force several minor 
alterations. For example, they confine the pro- 
visions dealing with the three main dimensional 
requirements (length, width and height) for public 
service vehicles fo one code of regulations—the 
Construction and Use Regulations—instead of 
these being partly contained also in the Conditions 
of Fitness Regulations. The regulations are 
entitled the ‘Motor Vehicles (Construction and 
Use) (Amendment) Regulations, 1950, and the 
** Public Service Vehicles (Conditions of Fitness) 
(Amendment) Regulations, 1950.” 


Air and Water 


“ Sarety at Sea” Exnursrrion.—An exhibition 
entitled “‘ Safety at Sea,”’ sponsored by the London 
Transport Executive in collaboration with the 
General Post Office and the Marconi International 
Marine Communication Co., Ltd., was opened 
recently at Charing Cross London Transport Station 
by the Rt. Hon. Alfred Barnes, M.P., Minister of 
Transport. The exhibition, which demonstrates the 
contribution of radio to safety at sea, will be 
open from 10am. to 7p.m. daily, Sundays 
excepted, until Saturday, May 20th, and admission 
is free. 

Suip-To-SHorE TELEPHONIC COMMUNICATION.— 
Ship-to-shore communication by very high-fre- 
quency radio telephony was demonstrated in the 
Port of London on Tuesday, April 25th, to a number 
of interested authorities including G.P.O. officials, 
ship owners, and representatives of the Ministry 
of Transport, the B.B.C., the Port of London 
Authority, Trinity House and Lloyd’s. Two systems 
were demonstrated: one enabled Brocklebank 
Shipping Company’s Marine Superintendent, Lon- 
don, to talk to S.S. “ Masirah ” at Albert Docks 
and to S8.S. “‘Mahout” at Tilbury Docks; the 
second system enabled the captain or crew aboard 
the two ships to make telephone calls to any part of 
the British Isles. The v.h.f. equipment used for 
these demonstrations was developed by Pye, Ltd., 
of Cambridge, and the calls were made through the 
G.P.O.’s recently installed v.h.f. wireless station 
at Shooters Hill. 


Miscellanea 

Toe Oxp CEeNnTRALIANS.—The annual reunion 
and dinner of the Midland Branch of the Old 
Centralians Association are to be held at the 
Imperial Hotel, Temple Street, Birmingham, on 
Friday, May 12th, at 6.30 p.m. Old students of 
the City and Guilds (Engineering) College, South 
Kensington, who are now resident in the Midlands 
and have not been advised of this function are 
invited to communicate with the Branch Secretary, 
Mr. A. A. Blanco, 99, Middleton Hall Road, King’s 
Norton, Birmingham, 30. 





MetaL CONGRESS AND Exposition.—The Ameri- 
can Society for Metals has announced that its 
National Metal Congress and Exposition will be 
held in Chicago from October 19th to 27th next. 
It will include another metallographic exhibit, 
which it is hoped will be of an international charac- 
ter. Details of entry can be obtained from the 
American Society of Metals, 7301, Euclid Avenue, 
Cleveland, Ohio. 


Inpustriat Gas Tursrines.—The Institute of 
Metals announces that the 1950 May Lecture 
will be delivered on Wednesday next, May 10th, 
by Dr. H. Roxbee-Cox, Chief Scientist, Ministry of 
Fuel and Power, on the subject of ‘ Industrial 
Gas Turbines.” The meeting, which will begin 
at 6 p.m., is to be held at the Royal Institution, 
21, Albemarle Street, London, W.1. No tickets 
are required and visitors will be welcomed. 


Opencast Coat.—In a recent Parliamentary 
reply, the Minister of Fuel and Power has stated 
that, from the beginning of operations in 1942, 
until the end of March this year, 56,000 acres of 
land had been requisitioned for the opencast working 
of coal. About 51,000 acres were agricultural 
land, of which 28,000 acres have now been restored. 
The Minister added that if the present programme 
was carried through, 45,000,000 tons of opencast 
coal would be extracted within the next four years, 
but that might necessitate the requisitioning of 
about 30,000 acres of additional land. 


Inpian INTERNATIONAL ENGINEERING EXHIBI- 
TIoN.—According to Indian Trade and Industry, 
invitations have been sent to about forty leading 
engineering and industrial organisations all over 
the world to participate in the Indian International 
Engineering Exhibition, to be held in New Delhi 
in January, 1951. The exhibition will be an adjunct 
to three international conferences, to be held in 
New Delhi next year—the Fourth Congress on 
Large Dams, the First Plenary Session of the Inter- 
national Commission on Canals and Irrigation, and 
a sectional meeting of the World Power Con- 
ference. 


Burtpinc Boarps Jormtr ComMMITTEE.—The 
Building Boards Joint Committee says that for 
some time past it has been considering the widening 
of its sphere of operation by extending its mem- 
bership to all branches of the fibre building board 
industry. The constituent members of the Com- 
mittee are now the Building Board Manufacturers’ 
Association of Great Britain, the Fibre Building 
Board Agents Association, the Insulation, Building 
and Hard Board Association, and the Wallboard 
Importers, Distributors and Merchants Association 
of the United Kingdom. All enquiries will con- 
tinue to be dealt with by the Joint Committee 
at Melbourne House, Aldwych, London, W.C.2. 


Heat REQUIREMENTS FOR Bvuriipines.—The 
Institution of Heating and Ventilating Engineers, 
75, Eaton Place, London, S.W.1, has recently 
published a revised edition of the booklet ‘‘ The 
Computation of Heat Requirements for Buildings,” 
which was first published in 1942, and is an extract 
from the ‘“ Guide to Current Practice,”’ issued by 
the Institution to its members. In the new edition 
@ number of sections have been revised and the 
tables of thermal conductivity and resistivity have 
been revised and extended to include new materials, 
including a number of building materials not given 
in the original edition. The price of this publication 
is 3s., and it may be obtained from the Institution 
at the address given above. 


Toe LiveaR ACCELERATOR AT HARWELL.— 
The Ministry of Supply announced recently that 
a new travelling wave linear accelerator ‘has been 
completed at the atomic energy establishment, 
Harwell. It accelerates particles in a straight line, 
providing a convenient source of neutrons for 
nuclear research, and producing energy levels of 
34 million electron volts. Short and intense 
bursts of high energy electrons are produced at 
one end of the accelerator and accelerated by a 
succession of pulses of 10cm wavelength and 2 
microseconds’ duration. Near the other end of the 
tube the electrons impinge on a heavy metal 
target and produce a corresponding series of bursts 
of gamma rays, most of which are absorbed in 
a tank of heavy water; the heavy hydrogen 
nuclei in the water then break up and emit the 
neutrons. These neutrons are then used as pro- 
jectiles in various measurements of the nuclear 
properties of materials and of the interaction of 
neutrons with the atoms of various elements. The 
basic design of the accelerator was done at Har- 
well, and the development and construction was 
carried out at the Mullard Electronic Research 
Laboratories of Philips Electrical, Ltd. 
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Personal and Business 


D2. R, Harcreaves has joined Tiltman Langley 
Laboratories, Ltd., Redhill, as chief metallurgist, 

Mr. E. J. BatcHELoR has been appointed 
managing director of Brush Coachwork, Ltd,, 
Loughborough. 

Mr. B. G. Crewe, assistant controller of the 
Patent Office, has retired after nearly fifty years’ 
continuous service. 

ALUMINIUM Union, Ltd., The Adelphi, London, 
W.C.2. states that its telephone number has been 
changed to Trafalgar 7878. 

Mr. C. A. P. SouTHWELL, managing director of 
Kuwait Oil Co., Ltd., has been elected president 
of the Institute of Petroleum. 

Mr. T. Watson, sales director of General Refrac- 
tories, Ltd., has been elected president of the 
Silica and Moulding Sands Association. 

MULLARD ELEcTRONIO Propvcts, Ltd. announces 
the formation of a new company entitled Mullard 
Overseas, Ltd., to co-ordinate its export trade from 
the United Kingdom. 

Mr. Jonn Brirron has decided, on account of 
ill-health, to relinquish the secretaryship of United 
Gas Industries, Ltd. Mr. J. W. Baggett has been 
appointed to the office. 

Joun Brooks (Lye) Ltd., states that its address 
has been changed to Hall Street, Wednesfield, 
Staffs., (telephone, Fallings Park 31221; telegrams, 
“ Anvils, Wolverhampton ”’). 

Mr. R. W. Sruarr Myrcnert, A.M.I.C.E., 
A.M.I.Mech.E., has been appointed chief develop- 
ment engineer in the diesel engine division of the 
English Electric Company, Ltd., with headquarters 
at Rugby. 

Power Jacks, Ltd., announces that Norman 
Stanley and Co., 56, Marshall Drive, St. Albans, 
Herts., (telephone St. Albans 5214) have been 
appointed London main distributors for the Newton 
Hydratruck. 

THe ALUMINIUM DEVELOPMENT ASSOCIATION, 
announces that Mr. E. Slayer, managing director 
of Birmid Industries, Ltd., has been elected presi- 
dent and that Mr. Austyn Reynolds, director of 
T.I. Aluminium, Ltd., has been elected vice-presi- 
dent. 

Vokes, Ltd., states that it has established a 
subsidiary company in Toronto, which will be known 
as Vokes (Canada) Ltd. Mr. J. Parkinson, formerly 
sales manager of the parent company, has been 
appointed vice-president and general manager of 
this new undertaking. 

W. TT. Hentey’s TELEGRAPH WorKs Co., 
Ltd., announces the following appointments :— 
Mr. G. E. Rhodes, deputy general manager ; Mr. E. 
J. Vidler, assistant general manager; Mr. F. V. 
Vaissiere, sales manager; Mr. R. B. Hill, chief 
assistant sales manager; and Mr. P. G. Samels, 
assistant sales manager (rubber cables section). 

Mr. W. A. WEAVER, chairman and managing 
director of the Coventry Victor Motor Co., Ltd., 
Coventry, is sailing for Canada in mid-May to make 
a business trip in the provinces and to visit the 
Canadian Trade Fair at Toronto. Mr. A. M. 
Weaver, technical sales director, is also going to 
Toronto to take charge of the company’s stand at the 
Fair. 

Mr. Joun W. Boor has asked to be released 
from his position as joint deputy chairman of the 
British Overseas Airways Corporation, on account 
of the calls on his services by his own business. 
The Minister of Civil Aviation has regretfully 
acceded to the request, and has invited Mr. Booth to 
remain as a part-time member of the board of the 
Corporation. 





Codes of Practice 


The Codes of Practice Committee for Oivil Engineering, 
Public Works and Building and Constructional Work is 
under the aegis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


ENGINEERING AND UTILITY SERVICES 


The Council for Codes of Practice for Buildings 
has now issued, in final form, Chapter VII, ‘‘ Engi- 
neering and Utility Services,” of the Code of Func- 
tional Requirements of Buildings. The chapter 
sets out useful information concerning services for 
most types of buildings, including houses, blocks of 
flats, shops, canteens, restaurants and hospitals. 
There are ten parts to the chapter, each part dealing 
with a specific service. Part F, dealing with the 
provision of artificial light, has already been pub- 
lished separately as an interim document. Each 
part sets out the functional requirements and 
general considerations which ap in to the 
specific service. For more detailed information 
regarding any particular service, however, the 
relevant General Series Code should be consulted. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is the Cate of publication of the plete specification. 

Copies of specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


ELECTRICAL ENGINEERING 


634,815. July 29, 1947.—ImpROVEMENTS RELATING 
ro THE Dynamic BrakInG or INDUCTION 
Morors, Laurence Hudson Ashdown Carr, of 
“ Oakleigh,” Cambridge Road, Hale, and 
Metropolitan-Vickers Electrical Company, Ltd., 
of St. Paul’s Corner, 1-3, St. Paul’s Church- 
yard, London, E.C.4. 

This invention relates to arrangements for the 
dynamic braking of induction motors, of the kind 
in which one winding, usually the stator, is dis- 
connected from the normal three-phase supply and 
excited with direct current while the other winding, 
usually the rotor, is connected in closed circuit with 
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a load resistance, the value of which may be 
adjusted to control the braking torque. Figs. 1 to 4 
are wiring diagrams of alternative braking arrange- 
ments in accordance with this invention. Referring 
to Fig. 1, the electrically actuated means for 
adjusting the load resistance A consists of a 
separately excited d.c. motor B which operates as 
indicated diagrammatically against the action of a 
spring C to adjust the setting of the load resistance. 
A separately excited d.c. generator D is coupled to 
the induction motor E so that it rotates at a speed 
proportional to the speed of the induction motor 
and has an output voltage which is proportional to 
thisspeed. With the output voltage of the generator 
D applied to the d.c. control motor B the displace- 
ment of the resistance will therefore be proportional 
to the speed of the induction motor # and by a 
suitable selection of values the braking torque may 
thus be held constant, for example, at its maximum 
value for all speeds within the range of speed over 
which the control is effective. With this arrange- 
ment the resistance will be adjusted substantially 
to its minimum value in the absence of any input to 
the control motor B—that is, at zero speed—and 
will bo increased against the operation of the spring 
C as the speed rises. To reduce the value of the 
braking torque the value of the load resistarice 
must be raised above that value which gives maxi- 
mum torque. To this end the excitation of the 
generator D is arranged to be controlled by a 
manually operable rheostat F, which is connected 
in series with the field winding G across a source of 
fixed potential H, so that while the voltage of the 
generator D and the displacement of the resistance 
are still proportional to speed, the range over which 
the resistance varies may be adjusted. In an alter- 
native arrangement which is shown in Fig. 2 the 
generator D is excited from a source H of constant 
voltage, its output is applied across a potential 
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divider J and the manually operable control is 
arranged to move a slider K on the potential divider 
so that any desired fraction of the output voltage 
can be applied to the control device. In both the 
above described arrangements, however, the resist- 
ance is biased to its zero position and will therefore 
have to be moved by the control from one extreme 
position to the other when it is desired to begin 
braking. In an alternative form of the invention, 
which is shown in Figs. 3 and 4, this disadvantage is 
removed by biasing the control device such that the 
resistance is normally held at its maximum value 
and opposing the output voltage of the generator D 
to the control device B with a fixed E.M.F., which 
may be obtained as shown from the source H, such 
that there is no input to the control device B under 
the condition of maximum speed and minimum 
braking torque and hence vo displacement of the 
resistance from its maximum position.—March 29, 
1950. 


HEAT EXCHANGERS 


635,188. March 18, 1948.—IMPROVEMENTS IN OR 
RELATING TO Heat ExcHANGERS, Manufacture 
Générale Metallurgique, Société Anonyme, of 
97, Avenue Louise, Brussels, Belgium. 

The present invention relates to heat exchangers 
of the kind comprising tubes on which gills are 
threaded. These gills, which form secondary 
surfaces of the heat exchanger, are fixed on the tubes 
which constitute the primary surfaces py expansion 
of the latter. A gill, according to the invention, is 
illustrated in the attached drawing. In the con- 
struction shown the gill is pierced with holes A, 
through which are threaded the heating tubes B. 
The gill is provided with transverse undulations CO, 
which in between the tubes extend right across the 
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gill while in the part of the gill through which the 
tube passes the undulations stop at a certain distance 
from the holes A, thereby defining plane areas D 
situated around the tubes. Within these plane 
areas there are formed radial undulations FE dis- 
posed around the holes. There is thus obtained an 
assembly which combines elasticity of the transverse 
gills with the symmetry of contact of the radial gills 
with the tubes, but although it was expected that 
owing to this new construction only the fixing of the 
gills to the heating tubes would be improved, there 
has been obtained, in addition, an unforeseen and 
very appreciable increase in the coefficient of total 
transmission of the heat exchanger compared with 
existing types.—April 5, 1950. 


AUTOMOBILE ENGINEERING 


635,191. March 29, 1947. InmpROVEMENTS IN 
Venicte Roap WueEeELs, Alvis Limited, 
Andrew Kemp and Leonard Bradley, all of 
the company’s address, Holyhead Road, 
Coventry, Warwickshire. 

The main object of this invention is to provide 
an improved wheel and brake drum which can be 
produced very economically. According to the 
invention, a wheel, to receive a pneumatic tyre, has 
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a brake drum formed as an integral lateral extension 
of one of two complementary flanged rings secured 
to one another jointly to provide the tyre-receiving 
rim. Preferably the adjacent edges of the rings are 
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radial flanges bolted to a supporting hub flange. 
The drawing shows one arrangement as applied to 
a wheel for a truck. The wheel is formed by two com- 
plementary flanged rings A and B, which jointly 
and equally provide the tyre-receiving rim. The 
adjacent edges of the rings are formed as radial 
flanges, which are secured together by screws and 
nuts and which are also secured to a flange C by the 
same means. The flange is fast with a hub D, 
which is journalled on the stub axle Z fast with the 
adjacent chassis longitudinal F of the truck. The 
ring B has a laterally extending flange G, which 
constitutes an integrally formed brake drum. The 
drawing shows a pair of brake shoes H coacting 
with the brake drum. The means for actuating the 
shoes form no part of the invention.— April 5, 1950. 


SHIPBUILDING AND MARINE 
ENGINEERING 


635,112. December 31, 1947.—ARRANGEMENT OF 
TRANSVERSE AND LONGITUDINAL BULKHEADS 
IN Sues, Ditlev Tom-Petersen, of Dockers- 
lundsvej Nr. 15, Odense, Denmark. 

This invention relates to an arrangement of 
transverse and longitudinal bulkheads in ships in 
which the bulkheads consist of corrugated plate 
having horizontal bending lines defining parts 
alternately parallel witn and oblique to the plane of 
the bulkhead. As shown in the drawing herewith, 
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the corrugations in the two bulkheads A and B are 
displaced relatively to each other in such a manner 
that the vertical parts in the bulkhead A intersect 
or are intersected by the sloping parts in the bulk- 
head B and vice versa. C are longitudinal frames. 
The condition is thus obtained that each two inter- 
secting parts will always be mutually perpendicular 
throughout the entire height of the intersecting line 
between the two bulkheads. As shown, the exten- 
sion of the vertical parts in the vertical direction is 
slightly greater than the vertical projection of the 
sloping parts. Hence the vertical parts of the two 
bulkheads will intersect each other along short 
distances in the neighbourhood of their upper and 
lower extensions, these intersections also being at 
right angles to each other. It is claimed that plate 
adjustment is more easily obtained and welding 
lines are more easily accessiple than in previously 
proposed embodiments.—April 5, 1950. 


INTERNAL COMBUSTION ENGINES 


634,352. October 31, 1947.—Om DituTIon anp 
PrmeR SysTEM FOR INTERNAL COMBUSTION 
Enotes, Bendix Aviation Corporation, of 
401, North Bendix Drive, South Bend, Indiana, 
United States of America. 

According to this invention, a combined oil 
dilution and fuel priming valve for an internal 
combustion engine with a lubrication oil supply 
system and a fuel oil supply system is proviaed, 
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comprising a chamber to receive fuel from the 
supply system with separate outlets for fuel to be 
conducted to the engine for priming purposes, and 
for fuel to be conducted to the lubricating oil system 
for oil dilution purposes. A schematic diagram is 
given herewith. The drawing shows an‘engine A 
of tue type commonly used for aircraft, which is 
provided with an air intake and a fuel supply 
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system, including an induction a B, a 
carburettor C and a supercharger D discharging 
into a supercharger ring or manifold Z with a fuel 
supply pump F’. The lubrication oil system includes 
an oil tank G, anal which oil flows to an oil sump H, 

and an oil pump J, which supplies oil to all bearings 
and pressure parts. Scavenged oil is taken from 
the engine by a scavenge pump K with a suitable 
cooler I provided with a py-pass for cold oil. At 
the right-hand lower corner of the illustration is 
shown the combined oil dilution and primer valve M, 

which is of the electrically operated pattern, with a 
plunger valve worked with a pair of solenoid coils. 

Current is taken through a switch N with contacts O 
and P and a lever Q placed within convenient reach 
of the pilot. Assuming the pilot desires to dilute the 
oil just prior to stopping the engine, to facilitate 
easy starting, he moves the switch lever into engage- 

ment with the contact 0. If he desires to prime the 
engine during cranking he simply moves the switch 
lever into engagement with the contact P. The 

oil dilution and primer valve constitutes a single 

compact unit.—March 22, 1950. 


MISCELLANEOUS 


635,539. May 3, 1948.—ImPROVEMENTS IN APPA- 
RATUS FOR CLEANING Gas, Humphreys and 
Glasgow, Ltd., of Humglas House, Carlisle 
Place, in the City of Westminster, Norman 
Henry Williams, and Wilfred Hartley, of the 
company’s address. 

This invention has reference to cyclone separa- 
tors for removing dust from gas, more particularly 
producer gas while hot. It is normal practice to 
provide a shut-off valve in the gas main from a 
producer and to interpose cleaning means between 
the producer and the shut-off valve. It is the 
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object of the present invention to provide in a 
single unit both a cyclone separator and shut-off 
means, thereby reducing the space occupied by 
these means and simplifying installation. The 
accompanying drawing is a part sectional elevation 
of one arrangement of cyclone separator. A is 
the cyclone dust separating chamber with tan- 
gential inlet B for dust-laden gas and dust outlet 
C. D is the gas discharge chamber or compart- 
ment with a lateral gas outlet Z, and F is the ver- 
tical gas pipe projecting from the chamber A into 
the chamber or compartment D. Around the 
top of the vertical pipe F is a channel G for sealing 
sand and a flat downwardly flanged valve H is 
adapted to make a seal with the sand and to be 
actuated by a spindle J extending through a stuffing 
box K in the roof of the gas discharge chamber 
or compartment. Any suitable means may be 
used to operate the valve. In a modification of 
this arrangement the gas discharge chamber D 
may be spaced above the roof of the dust separating 
chamber, in which case the discharge pipe is 


extended through the roof of the latter and the 
floor of the former. Also there may be other 
variations in the design of the gas chamber D ; 
for instance, the gas outlet HZ may be tangential 
instead of radial. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Building Technicians 
Wed., May 10th.—Building Centre, 9, Conduit Street, 
W.1. Films, A City Reborn,” and ‘ ‘ Heating Research 
for Houses,” 6 p.m, 
Fri., May 12th. —Alliance Hall, Palmer Street, 8.W.1, 
ussion on ‘‘ The Influence of Office Organisation 
on the Quality of Building,” 6.30 p.m. 
Association of Supervising Electrical Engineers 
Wed,., May 10th.—Braprorp Brancu: Midland Hotel, 
Bradford, “‘ Any Questions ?”’ A Discussion on Mem- 
bers’ Problems, 7.30 p.m. 
Electric Railway Society 
Sat., May 6th.—Fred Tallant Hall, Drummond Street, 


N.W.1, “Early Underground ‘Signalling and its 
Developments,” Ve. 8. Lascelles, 3 p.m. 
Incorporated Plant Engineers 
To-day, May 5th.—Bremincuam Branca: Imperial 
Hotel, Temple Street, Birmingham, ‘“ Electrical 


Breakdowns and Their Relation to Planned Main- 
tenance,” H. Westwood, 7.30 p.m. 
Tues., May 9th.—DUNDEE BRANCH: Messrs. Douglas 
Frazer, Arbroath, Film, “ The Wimet Age,” 7.30 p.m. 
Thurs., May 1lth—NEWCASTLE-ON-TYNE BRANCH : 
Turks Head Hotel, Newcastle-on-Tyne, “‘ Pumping 
Equipment,” 7.15 p.m. 
Institute of Industrial Supervisors 
Tues., May %h.—DupLey anv District Section: 
Tech. Coll., Dudley, “‘ Some Aspects of the Operation 
of Production Control,” A. J. Smith, 7.30 p.m. 
Wed., May 10th.—West BroMwicu SECTION : Grammar 
Section, West Bromwich, “The Foreman and the 
oe Act,” P. E. Knowles, 7.45 p.m. 
Thurs., May 1\th.—Leeps Section: Great Northern 
Hotel, Leeds, “ Brains Trust,”’ 7.30 p.m. 
Institute of Marine Engineers 
Tues., May 9th.—85, Minories, E.C.3, ‘‘ Noise in Passen- 
ger Accommodation of Ships,” A, J. King, 5.30 p.m. 
Institute of Petroleum 
Wed., May 10th.—Manson House, 26, Portland Place, 
London, W.1, “ The ——- of Radioactive 
Tracer Technique to the Study of the Movement of 
Oil in Sands,’”’ 8S. E. Coomber, and E. N. Tiratsoo, 
5.30 p.m. : 
Institute of Road Transport Engineers 
Sun., May 7th to Fri., May 12th.—Annual Tour, 1950 ; 
Mon., May 8th: Visit Glasgow Corpn. Transport 
Department ; T'ues., May 9th: Visit Albion Motors, 
Ltd.; Wed., May 10th: Visit Loch Slo 
tric Scheme ; ; Thurs., May 11th: i 
and Son., Lid., Stirling, and British Aluminium Co., 
Ltd., Falkirk ; | Fri., fay 12th: Visit Scottish Oils, 
Ltd., West Calder and Pumpherston Refineries. 
Institution of Chemical Engineers 
Tues., May 9th.—Geological Society, Burlington House, 
W.1, “ Silicones,” J. W. Barrett, 5.30 p.m. 
Institution of Civil Engineers 
Tues., May %h.—Great George Street, Westminster, 
8.W.1, ‘Maintenance Considerations Affecting the 


Design of Railway Structures,” L. E. Hawkins, 
5.30 p.m. 

Thurs., May 11th.—Miptanps Association: James 
Watt Memorial Institute, Great Charles Street, 


Birmingham, 6 p.m, 
Institution of Electrical Engineers 

Sat., May 6th.—N. Miptanp Srupents’ SEorion: 
Yorkshire Electricity Board, 1, Whitehall Road, Leeds, 
Annual General Meeting, 2.30 = 

Tues,, May 9%th.—EpvucaTIon CUSSION CIRCLE : 
Savoy Place, Victoria Embankment, W.C.2, Questions 
Night, 6 p.m. Rapvio S£EoTION : Savoy Place, 
Victoria Embankment, W.C.2, ‘‘ Television Programme 
Planning and the Engineer : The Joint Dilemma,” 
Norman Collins, 5.30 p.m. 

Wed., May 10th,—Rapio anp UTimisaTion SEOTIONs : 
Savoy Place, Victoria Embankment, W.C.2, “A 
Million-Volt Resonant-Cavity X-ray Tube,” B. Y. 
Mills, 5.30 p.m.——S. MipLanps SrupENTs’ Sxc- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, ‘‘ My Visit to the United States 
of America,” J. D. Harmer, 6.30 " 

Thurs., May 11th.—Savoy Place, Victoria Embankment, 
W.C.2, “‘ The Analysis of Action Potentials in Electro- 
myography,” P. Bauwens, 5.30 p.m. 

Institution of Mechanical Engineers 
Kk May 5th.—Storey’s Gate, St. James’s Park, 
W.1, Discussion on “ Education and Training in 
Hopinsociegy Management,” introduced by H. G. 
Nelson, 5.30 p.m. 
Institution of Production Engineers 

Tues., May 9%%h.—BiRMINGHAM GRADUATE SECTION 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, Address by Section Chairman, R, U. 
Brown, 7 p.m.——WOLVERHAMPTON GRADUATE SEC- 
Trion: Tech. Coll., Wolverhampton. “ X-ray of 
Castings,” J. D. Hislop, 7.15 p.m. 

Junior Institution of Engineers 
To-day, May 5th.—39, Victoria Street, Westminster, 
8. 2% Film Evening, ‘‘ The Erecti 
Bridge at Niagara Falls,” and “ dg Fed Bay 
Bridge,” introduced by 8. R. Broderick, 6.30 p.m. 











May 5, 1950 





Mon., May | 8th.—Manchester Geographical Society, us 


St. Mary's Parsonage, Manchester, “ Mainly 
Steel,” A. Roebuck, 7 p.m. 

Wed., May 10th.—SHEFFIELD AND DisrRicr Sr OTION : 
Sheffield Metallurgical Club, 198, West Street, Sheffield, 
Films, “ The Manipulation of Corrosion ani 
Resisting Steels,” “Some Applications of Firth, 
Vickers Stainless Steels, ” J. A. Maewilliam, 7.30 p.m, 

Fri., May 12th. > Societ of Arts, John Adam 
Street, Adelphi, ydro-Electric LD, velop. 
ment, ” Geo rey F. fo S, 7.30 p.m, 

Manchester Geological and Mining Society 

Sat., May 13th.—Visit to Point of Ayr Colliery, Avsemble 
1.30 p.m., followed by “* Reconstruction of Transpor 
Roa ‘Channel by Blasting,” J. Kerr, at Nort Halj 

restatyn. 
Royal Institution of Great Britain 

To-day, May 5th.—21, Albemarle Street, Londou, W,) 
“The Generation and Use of Atomic Pari! Jee," 
M. L, E. Oliphant, 9 p.m. 

Women’s Engineering Society 

Sat., May 6th.—Lonpon Brancu: Visit to a Sowage 

Disposal Works, Surbiton. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit by quoting the appropriate F.D. reference num. 
bers. Photo-copies of the © reports can be made ava ilable 





at cost. 
No. of 
report Title 
F.D. 1091/48 Patent Applications Relating to Clamps 


and Joints for Light Metal Tubes, 
Rods and Profiles Used for Construc- 
tional Purposes, I.G. Farbenindustrie 
A.G., Bitterfeld- Wolfen. 

Theory of Impact Stress, Technische 
He h 


F.D. 2481/48 
hule (Teck 1 University), 








Stuttgart. 

F.D.X. 719 Reports from the Kaiser Wilhelm Lusti- 
tut fiir E.senforschung. Dusseldor’. 

¥F.D.562 /47 Quick Frozen Foods: Verein Deutscher 
Ingenieure (Association of German 
Engineers), Berlin. 

F.D.1100/47 Set of Ferroprints of _ ial Sheet Metal 
Bending Press: Franz Berrentorg, 
Haan /Rhld. 

F.D.981/48 Electrical Contacts and Related Devices : 
A.E.G., Berlin. 

F.D.1061/48 Patent Applications Relating to the 
Manufacture of Conical Protiles: 
I.G. Farbenindustrie A.G., Bitterfeld- 
Wolfen. 

F.D.1111/48 Patent Ap ee Relating to the 
Drying of Light Metal Swarf: 1.6. 
Farbenindustrie A.G., Bitterfeld-Wol- 
fen. 

F.D.1126/48 Metal Thyratron Control—A New Valve 
Technique : Siemens and Halske A.G., 
Berlin. 

F.D.2229/48 Means of Improving the Oiliness of 
Lubricants in Boundary Lubrication 
by the Addition of Sodium Nitrite: 
Luftfabrt ee gia a (Aviation 

titute), Vol 

F.D.2356/48 Minutes of the First Meeting of the 


SSK-Schmierstoff-Kommission (Com- 
mittee for Lubricants): I.G. Farben- 
industrie A.G., Ludwigshafen. 

Flow Sheets and Drawings Relating to 
Butane Se tion, Heat Exchangers, 
Preheaters, Columns, &c.: Friedrich 
Uhde, Dortmund. 

Wear-Resistant Protective Coatings on 
Light Metal Cylinders and Pistons. 
The Sliding and Running-in Behaviour 
of Piston Rings on Hard Chromium 
Surfaces in Light Metal Cylinders: 
Technische Hochschule (Technical Uni- 
versity), Stuttgart. 


The Technical Information Documents Unit (T.1.D.U.) 
has moved to Lacon House, Theobald’s Road, London, 
W.C.1. (Tel: Chancery 4411). Reports, documents and 
other records of German wartime industrial developments 
will continue to be at the disposal of intemnatod British 
firms. T.1.D.U. will also t to d te to 
British industry research reports which have been 
made available by the U.S. Government for this pur- 
pose, to arra or the publication of Selected Govern- 
ment Research Reports, and to act as National Centre 
for the United Kingdom in the O.E.E.C. Documents’ 
Exchange Scheme. 


F.D.2424 /48 


F.D.2484/48 








Launches and Trial Trips 


SrEeRo, motor cargo liner; built by Burntisland 
Shipbuilding Company, Ltd., for E.B. Aaby’s 
Rederi A/S, Oslo; length 408ft 6in, breadth 57ft, 
depth 37ft 6in, deadweight 8800 tons; Hawthorn- 
Doxford oil engine, four cylinders 670mm diameter 
by 2320mm combined stroke, 4400 b.h.p. Trial, 
April. 
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The British Industries Fair 


‘ux British Industries Fair opened at Castle 
Bromwich and at Earls Court and Olympia 
on Monday of this week, and shows every sign 
of being an extremely successful exhibition. 
As recorded in our issue of last week, it is the 
largest exhibition of its kind that has been held 
in this country. The opening of the Fair was 
celebrated on Monday night by a dinner at the 
Mansion House, and the speakers at this 
function included Mr. Attlee, the Prime 
Minister ; Mr. Wilson, President of the Board 
of Trade, and Mr. Bottomley, Secretary for 
Overseas Trade. Mr. Attlee proposed the 
toast of “‘ British Industry and the British 
Industries Fair,”’ and in the course of his speech 
made several observations about the achieve- 
ments and the future of British industry. 
National production had increased, he said, 
both in industry and agriculture, and exports 
had expanded to well over 50 per cent above the 
pre-war level at competitive prices. The dollar 
value of exports to the dollar area had been 
pulled up to its value before devaluation, while 
in terms of sterling it had risen by nearly 
two-thirds. Mr. Attlee added that he would 
like to pay a tribute to those industrialists 
who were active in the dollar market, often 
at the expense of their own immediate 
interests. There were elements of uncertainty 
in the situation, he went on, but he thought 
that there was room for a reasonable and 
cautious optimism. There was a_ steady 
increase in productivity, and the country was 
still full of enterprise and invention. As 
examples, Mr. Attlee mentioned that British 
colour television was now being shown on the 
Continent, and the world’s first gas turbine 
car was being shown at the British Motor Show 
in America. The test of Britain’s ability to 
survive as a great trading nation, Mr. Attlee 
continued, depended on the quality and price 
of her goods. The British Industries Fair was 
an annual demonstration of what we could do 
in those respects. We sought to raise standards 
of living throughout the world, and to make 
available as widely as possible to all peoples 
the material achievements which the Fair 
displayed. 


New Scottish Laboratories of B.C.1I.R.A. 


A LUNCHEON was held in Glasgow on Friday, 
May 5th, to mark the opening of the new 
Scottish laboratories of the British Cast Iron 
Research Association at Blantyre by Lord 
Bilsland of Kinrara. A description of the new 
establishment is given on page 576 in this 
issue of THE ENGINEER. In a speech introduc- 
ing Lord Bilsland, the President of the Associa- 
tion, Mr. P. H. Wilson, said that the foundry 
industry of this country was steadily introduc- 
ing a greater degree of technical control, and 
in this work the Blantyre laboratories, which 
were the only regional unit away from the 
main B.C.1.R.A. establishment, would play an 
important part. Such a self-contained regional 
laboratory involved a large capital investment 
and Mr. Wilson urged all foundries in Scotland 
not only to make full use of its facilities, but 
also to contribute towards its upkeep to a 
greater extent. Lord Bilsland said that 
throughout the past two centuries ironfounding 
had been one of the mainstays of industry in 
Scotland, and, despite the introduction of 
80 many new materials, cast iron was still, 
and would continue to be for many years, a 
major factor in many industries. The output 
of the Scottish ironfounding industry was 
considerably in excess of the national require- 
ments, and it was essential to maintain an 
effective organisation for its marketing outside 
that country. For this reason, said Lord 
Bilsland, it was important to have adequate 
and efficient laboratory facilities to maintain 
and improve the standard of production, and 
in that work the laboratories at Blantyre were 
an important factor. Following Lord Bilsland, 
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Mr. A. D. McKenzie, of the Scottish Iron- 
founders’ Association, spoke about the high 
degree of mechanisation which had taken 
place in foundries during recent years, and 
said how welcome was the vast improvement 
in working conditions. Mr. W. Rennie, the 
next speaker, traced the origin of the labora- 
tories and paid tribute to Dr. J. G. Pearce, 
the director and secretary of B.C.I.R.A., for 
the outstanding work he had done in their 
development. Dr. Pearce spoke of the growth 
of the Scottish laboratories and the steady 
increase which had taken place in their work and 
responsibilities. Both Dr. Pearce and the 
next speaker, Mr. W. Barr, mentioned by name 
a number of the outstanding personalities who 
had played an important part in the foundation 
of the laboratories, and praised the staff for 
its work. All of those who spoke at the 
luncheon urged all ironfounders in Scotland 
to make full use of the laboratory and support 
it in its work to keep the British ironfounding 
industry to the forefront in modern progress. 


European Control of Steel and Coal 


On Tuesday last, May 9th, the French 
Government made known a proposal for the 
unified control of steel and coal production in 
France and Germany. The French Foreign 
Minister, Monsieur Schuman, said that the 
proposal was designed to break the deadlock 
which international affairs. were felt to have 
reached. It postulates placing the entire 
Franco-German production of coal and steel 
under @ common higher authority, within the 
framework of an organisation which can be 
joined by other countries of Europe. Thus a 
common foundation for economic development 
would be provided, and any war between France 
and Germany would become impossible. Pro- 
duction would be offered to the world as a 
whole without preference or exception, thus 
contributing to higher living standards and 
peaceful achievements. The pooling of basic 
production and the institution of a higher 
authority, whose decisions will bind France, 
Germany and other member countries, it is 
said, will provide the foundation of the 
European federation, which is indispensable to 
the preservation of peace. The common higher 
authority will be charged with modernisation 
and improvement, and its principles and under- 
takings will be the subject of treaties between 
the States. A representative of the United 
Nations will be appointed to the authority and 
will make a public report»twice a year. Mon- 
sieur Schuman remarked that the proposal was 
an attempt to end the traditional rivalry of the 
Ruhr and French industry, and by-passed the 
question of the Saar. The possibility of joining 
the organisation, he said, was offered to 
Eastern and Western Europe, as indicated 
by the association of the United Nations with 
the scheme. Besides Germany, he continued, 
the French had in mind particularly the 
participation of the United Kingdom, Benelux 
and Italy. 


The Late Monsieur Maurice 
Travailleur 


WE regret to learn that Monsieur Maurice 
Travailleur, who was associated with marine 
wireless from its infancy, died at his home in 
Brussels on Wednesday, May 3rd, at the age 
of seventy-nine. Monsieur Travailleur, who 
was appointed Electrical Engineer to the King 
of the Belgians in 1897, became a member of 
the board of directors of the Marconi Inter- 
national Marine Communication Company. 
Ltd., in 1900, and remained on the board until 
1906. He was reappointed in 1912 and relin- 
quished his seat in 1917. In 1913 he was 


appointed to the board of the Société Anonyme 
Internationale de Telegraphie sans Fil on the 
fouvdation of that company in 1913. At the 
time of his death he was president honoraire 
of the company. Monsieur Travailleur also 
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held a directorship on the board of Marconi’s 
Wireless Telegraph Company, Ltd., from 1911 
to 1914, and was appointed to the board of the 
Société Belge Radio-Electrique on the con- 
stitution of that company in 1922. His 
enthuriism and activity belied his age and he 
was still a director at the time of his death. 


Machine Tool Trades Association 
Annual Report 


At the annual general meeting of the Machine 
Tool Trades Association, the President, Mr. 
J. B. S. Gabriel, presented the report on 
the activities for 1949. The report, now 
published, states that the Association has 
ensured the recognition of the importance 
of the industry and its value in relation 
to the export drive and industry generally. 
The membership of the Association is stated 
to be 233, which represents the highest 
figure achieved and indicates its represen- 
tative character. Exhibition affairs are men- 
tioned and reference is made to participa- 
tion in the Canadian National Trades Fair, 
where 250 machine tools will be on show. The 
importance of the Canadian market is stressed, 
and the export of machine tools to the value of 
£258,000 in 1949, set against an estimated 
absorption of £9,000,000 per annum, is said to 
indicate the ample scope for the expansion of 
exports to the Dominion. The report goes on to 
say that the Association has also pressed for 
adequate quotas for machine tools in negotia- 
tions concerned with trade agreements with 
many countries. The question of the effects of 
the open general import licence for machine 
tools is being watched, especially with regard to 
reciprocal action by other countries. The work 
of the Production Efficiency Panels is touched 
upon, the reasons for not supporting the estab- 
lishment of a Chair of Machine Tools at Man- 
chester University are given and representation 
on various councils and committees is men- 
tioned. The report closes with a list of officers, 
members of section committees, and also a 
complete list of members. 


British Non-Ferrous Metals Research 
Association 


THE thirtieth annual report of the British 
Non-Ferrous Metals Research Association, 
which was incorporated in 1920, has just been 
published. The report remarks that two events 
of particular importance occurred during 1949. 
First, Sir John Greenly retired from the chair- 
manship last August, after holding that office 
for twelve years, and the growth of the Associa- 
tion during that time, it is said, was in no small 
measure due to Sir John’s chairmanship and to 
the hard work which he had done in that 
capacity for the non-ferrous metals industry. 
Secondly, the present stage of the Association’s 
building programme had been completed during 
the year, so that laboratory and office accom- 
modation suitable for the present scale of the 
Association’s operations and capable of housing 
the present staff efficiently had now been pro- 
vided. The various activities of the Association 
are communted upon in the report, a large part 
of which is devoted to a review of the year’s 
progress in the wide range of research under- 
takings with which the Association is concerned. 
Amongst the many activities listed in this 
section of the report may be mentioned two 
new researches now included in the Association’s 
programme on the grain refinement of cast 
copper-base alloys and the roughness of bright 
nickel electrodeposits. Some interesting re- 
searches which are applicable to many metals 
are being carried out in conjunction with the 
British Iron and Steel Research Association, 
including a theoretical investigation of the 
effects of applied tension upon roll force and 
torque. The report contains a list of the various 
publications of the Association, which are avail- 
able to members, and a list of the officers, com- 
mittees and members of the Association. 
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The British Industries Fair 


No. Il—(Continued from page 530, May 5th) 


WE continue below our description of 
selected exhibits at the British Industries 
Fair. The Fair was opened last Monday, 
May 8th, and will remain open until May 19th. 


FREDERICK PARKER, LTD. 

The familiar range of contractors’ plant 
made by Frederick Parker, Ltd., of Viaduct 
Works, Catherine Street, Leicester, includes 
some interesting examples of the firm’s 





Fic. 17—** MUNI -GIANT*’ CONCRETE MIXER 
—PARKER 


portable plants. One such plant is the 
“‘ Rocksizer”’ unit, which is a complete 
mobile feeding, crushing and conveying 
plant for rock with an hourly capacity of 
25 to 35 tons. 

The unit (see Fig. 18) is mounted on six 
pneumatic or steel wheels and is driven 


by a 70 h.p. diesel engine. It comprises a 
plate apron feeder with hopper arranged for 
receiving stone from mechanical shovels. 
The feeder is ratchet and pawl operated and 
controlled by a lever situated alongside’ the 
main engine clutch. From the feeder the 
stone passes over screen bars set to take out 
the minus 2}in material, which falls on to the 
conveyor belt. This bypassing of the 
primary crusher saves wear on the crusher 
jaws and the bypassed material forms a 
cushion on the conveyor belt for the stone 
which comes from the crusher. If the feed is 
dirty these screen bars can be utilised for 
removing waste material. 

The plus 2}in material passes through a 
24in by 15in crusher, from which the crushed 
stone falls to the conveyor belt below. This 
belt conveyor, which is 20in wide and 
27ft 3in between centres, discharges the 
stone into lorries, stockpiles or, when a 
second unit is incorporated, takes it to a 
screen for separating into various sizes. 

Another typical portable machine is the 
“ Portabin ” mobile elevating, screening and 
storage unit. The unit is mounted on a steel 
chassis with steel or pneumatic-tyred wheels 
and on site is raised upon four jacking legs 
built into the main frame upright members 
to give adequate clearance under the bins for 
loading their contents into lorries. 

In this unit the various components are 
built to standard sizes and various alter- 
natives are available to meet particular 
requirements. In the unit shown a rotary 
screen is driven by an oil engine on the plat- 
form at one end and it has a reject cone in 
which oversize material is removed. Another 
unit is fitted with a horizontal oscillating 
screen fitted with a reject conveyor. 

The material to be screened and stored is 
dredged from a feed boot by a bucket 
elevator and discharged down a chute into 
the rotary screen. A conical screen first 
removes oversize material and dust is taken 
out by a dust jacket fitted with a door and 
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discharging to the side of the plant. The 
remaining material is screened to thro sizeg 
and stored in the bin compartmenis for 
loading into lorries. 

The concrete mixers displayed by the com. 
pany include the “ Mini-Giant,” shown in 
Fig. 17, which has a mixed capacity of 
2 cubic feet and an unmixed capac ty of 
3 cubic feet. It has been designed for use on 
small jobs, where a standard mixer wou!d not 
be economical. Weighing only 54 cw: and 
mounted on pneumatic-tyred wheels, i: can 
be towed by a light road vehicle and 
mancuvred through relatively restiicted 
spaces. The drum is driven through a chain 
by a 1 hp. air-cooled Villiers petrol envine, 
which is enclosed in a sheet metal housing 
and can quickly and easily be withdraw: for 
inspection and maintenance purposes. ‘I'he 
tilting drum is swung on its bearings to be 
emptied or filled on each side of the mac '\ine 
by conveniently arranged handles, and it is 
held in position by a simple latch lock. 


SAMUEL DENISON AND Son, Lrp. 


Of interest on the stand of Samuel Denison 
and Son, Ltd., of Leeds, is the latest design 
of the firm’s model T42 dial indicating testing 
machine, a photograph of which is repro- 
duced in Fig. 19. This machine has a 
maximum capacity of 12,500 lb and is of the 
four-capacity type, having a single circular 
scale on the dial with changing figures. ‘Ihe 
four capacities are full capacity, one-half, 





FiG. 19—-TENSILE TESTING MACHINE—DENISON 


one-fifth and one-tenth of full capacity. They 
are brought into operation by the partial 
rotation of a hand wheel. The machine 
shown has straining speeds of lin or 2in per 
minute and other speeds are available. 

The machine consists of a substantial cast 
iron column, let into one side of which is 
the dial. Its straining gear is driven by a 
single-speed non-reversing geared motor, 
which drives the input shaft of a two-speed 
spur reduction gearbox by a chain and 
sprockets. A worm on the layshaft of the 
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box carries a worm which drives a worm 
whee! through which the straining screw 


es. 

Pho weighing wedge box is suspended 
from the load knife-edge of the main first- 
order knife-edged lever fulcrumed on the 
main column. This lever is coupled to the 
dial through a weighing lever having four 
separate fulcrum knife-edges. Partial rota- 
tion of the capacity-change hand wheel 
brings @ bush bearing into contact with the 
appropriate fulcrum knife-edge through the 
action of a cam. 

The dial consists of a single circular scale 
engraved with the minor markings of the 
chart. The major figures of the four-capacity 
ranges and the corresponding values of the 
minor markings are carried in a disc behind 
a masking plate on which there are sight 
holes. The load on a specimen is indicated 
by a dial pointer, and a second pointer, 
which can be set by hand to zero, indicates 
the maximum load applied during a test. 

In the self-weighing mechanism a knife- 
edge steelyard has two weighing tension 
springs working in opposition. One spring is 
fitted on each side of the fulcrum knife-edge 
and, in addition to ensuring maintenance of 
contact between knife-edge and bearing, gives 
some damping effect. Damping is completed 
by the operation of an oil dashpot. 

Holders supplied with the machine include 
one set of flat serrated wedge grips suitable 
for unp specimens up to jin dia- 
meter or flats up to fin thick and 1fin wide ; 
and a set of vee serrated wedge grips for 
round or square specimens up to yin. 


Wessex Inpustrizs, Lrp. 


Exhibited for the first time among the 
trucks, trolleys and other goods handling 
appliances made by Wessex Industries 
(Poole), Ltd., of West Street, Poole, Dorset, 
is the firm’s new motor truck, shown 
in Fig. 20. This vehicle is made with a 
number of types of bodies and consists 
essentially of @ power unit mounted on a 
single front wheel and coupled by rigid 
members to a two-wheeled chassis. 

The power unit and transmission is carried 
in the t member of the chassis on a turn- 
table, on which it can be rotated through a 
full circle for steering pt by a hinged 
tubular handle. It is fitted with a 1 h.p., 





FiG. 20-MOTOR 


98c.c. Villiers two-stroke petrol engine, 
coupled by a roller chain to an Albion three- 
speed gearbox. The truck has three forward 
speeds of 1, 3 and 6 miles an hour, and by 
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turning the front unit through 180 deg. the 
same speeds are available in the reverse 
direction. Internal expanding brakes oper- 
ate in a 6in diameter cast drum built into the 
forward driving wheel, and a parking brake 
which acts on the two. rear wheels can be 
fitted, if required. 

The fabricated channel and angle chassis 
is designed to carry a variety of standard 
designs of platforms having a 5ft 3in by 
2ft 4in or 3ft 4in wide loading space. The 
normal load carrying capacity is 10 ewt. 


WINGET, LTp. 


A representative selection of contractors’ 
plant, concreting machinery and civil engi- 
neering equipment is shown on the outdoor 
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machines. The first-named of these machines 
has its digging buckets mounted on a large 
rotating wheel and the spoil brought up by 
the buckets is deposited on a transverse belt 
conveyor and deposited on one side of the 
excavating line. The “201” machine is of 
the more familiar boom and bucket line type, 
on which a transverse belt conveyor receives 
the spoil and drops it to one side of the 
trench. 

The “ 200” machine cuts trenches up to 
5ft 6in deep and can be fitted with three sizes 
of bucket to cut widths from 15in to 26in. 
It is a self-propelled unit and its cutting 
speeds, ranging from 2-5in to 20ft per minute, 
can be selected according to the nature of the 
soil and the size of trench to be made. A 





FIG. 21—BOOM.- TYPE TRENCHING MACHINE—WINGET 


stand occupied by Winget, Ltd., of Rochester. 
The main exhibit consists of a section of a 
fully automatic batching plant, such as is used 


TRUCK—WESSEX 


on large civil engineering contracts. 


Prominent among the exhibits are 
“Winget Parsons 200,” wheel type, and 
‘* 201 ” boom and bucket line type, trenching 





*‘crumber ”’ frame attachment mounted at 
the back of the excavating bucket wheel 
sweeps the bottom of the trench clean to 
facilitate the laying of tiles or pipes in the 
excavation. A tile box and chute can be 
fitted to lay tiles as trench cutting proceeds. 
The machine is driven by a Dorman‘‘4 DWD” 
cold-starting oil engine, which develops 
55 b.h.p. at 1500 r.p.m. 

The ‘ 201” machine, which is shown in 
operation in Fig. 21, is also driven by a 
Dorman “4 DWD ” engine and is carried on 
crawler tracks. It cuts trenches up to 
8ft 6in deep and 16in to 24in wide, or with 
side cutters up to 36in wide, at speeds from 
2in to 118in per minute. 

Drive is transmitted from the engine 
through a dry disc plate clutch and a gearbox 
having five forward and one reverse speeds. 
The main gearbox drives the excavating 
wheel, the conveyor, the boom hoist gear and 
the crawler tracks. 

The upper end of the boom is supported 
from the main structure by a pair of pivoted 
arms, a roller at the lower end of the fabri- 
cated boom carriage being arranged to travel 
round the arched main frame. Cables 


attached to each side of the carriage are 
power-operated to raise and lower the boom 
and its carriage. The boom has a telescopic 
extension and is fitted with bucket chain 
idlers which run in phosphor-bronze bearings. 
Bucket line drive is taken through sprockets 
on the boom head shaft, which is driven 


through a band safety clutch. The 
boom and bucket line can be moved across 
the width of the carriage by means of a hand- 
operated gear. 

A troughed-are belt conveyor is used to 
remove the soil brought out of the trench 
by the buckets. When fully extended on 
each side of the machine it discharges at a 
height of 6ft 9in. It is driven through a 
gearbox and has five belt speeds from 43ft 
to 330ft per minute. 


ImpERIAL CHEMICAL INDUSTRIES, LTD. 


Recent developments in the design. of 
molten salt bath furnaces for heat-treatment 
have mainly involved greater mechanisation 
for large throughputs, and the smaller, hand- 
operated furnace has remained almost un- 
changed. For this reason interest attaches 


FiG, 22—SALT-BATH FURNACE AND QUENCHING TANKX-I.C I. 


to a plant which has been introduced by 
Imperial Chemical Industries, Ltd., 2, Buck- 
ingham Gate, London, S.W.1, which is 
designed for handling comparatively small 
batches of work, but which incorporates 
many of the advantages of larger mech- 
anised furnaces. In developing this new 
unit particular attention was paid to 
labour saving, safety and freedom from 
fumes. 

As can be seen in the photograph repro- 
duced in Fig. 22, the furnace and quenching 
tank are totally enclosed in one unit to 
ensure the collection of fume from molten 
bath, quenching tank and the work whilst 
it is being transferred from one to the other. 
A preheater is mounted close to the unit and 
utilises the waste burner gases from the 
furnace. By means of a door and hopper in 
the front of the furnace canopy the operator 
is able to empty a scoopful of work from the 
preheater into a ladle in the furnace pot 
while the furnace remains totally enclosed, 
and all risk of a salt splash is eliminated. 

The work ladle in the furnace and the 
basket in the quenching tank are operated by 
means of large handwheels and gearing from 
outside the canopy. By using this gear 
work is transferred and discharged with very 
little manual effort and with complete pro- 


THE ENGINEER 


tection from splashes. The furnace exhibited 
has a pot 1O}in internal diameter by 15in 
deep, and is heated by town gas, the maxi- 
mum consumption being 480 cubic feet per 
hour. It is of the forced-draught type, 
complete with small blowing fan, and is suit- 
able for working in the temperature range 
700-950 deg. Cent. Means of automatic 
temperature control can be provided, if 
required. The makers state that the plant 
is capable of handling up to about 1 ewt of 
work per hour. 


PNEULEC, LTD. 


A new jarr squeeze strip machine is shown 
for the first time amongst the foundry equip- 
ment on the stand taken by Pneulec, Ltd., 
Mafeking Road, Smethwick, Birmingham. 


This new machine, illustrated in Fig. 23, 
is a development of a smaller size and incor- 
porates a number of improvements. It is 
designed to take boxes up to an area of 660 
square inches, the normal maximum box size 
being 30in by 22in with a pattern draw of 
8in. It has a squeeze piston 18in diameter 
and a jarr piston 8}in diameter. 

The latch rods, dogs and other stripping 
mechanisms used on the smaller machine of 
this type made by the firm are eliminated and 
the new machine, which strips on the return 
downstroke after squeezing, has pneumatic- 
ally operated stripping mechanism. Its 
stripping rails can be adjusted inwards and 
outwards to suit the width of a box and no 
special aprons are required to accommodate 
individual sizes of box. The ends are open 
and stripping is done on the full length of the 
box and the side rails. 

In order to ensure a smooth movement 
without sticking, which is essential when the 
pattern is stripped out of the mould on the 
return downstroke without the use of a 
vibrator, the squeeze piston and hardened 
and ground guide rods are made to a high 
degree of accuracy. It is pointed out by the 
makers of the machine that it can only be 
used economically and to the best effect with 
high-class pattern and box equipment. 
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Smz JAMES FarMeR NORTON AND Uo., 
Lp. 

This year the wiredrawing and strip 
rolling plant exhibited by Sir James Harme; 
Norton and Co., Ltd., Adelphi Ironworks 
Salford, 3, Manchester, includes a four-high, 
3in by 8in by 8in reversing strip rolling mj] 
designed for rolling steel of the class used rag 
saw and razor blade manufacture, up 
to 6in wide and from 0:020in t 
0-003in thick, at 120ft per minute. [po 
obtain the maximum diameter of neck the 
work rolls on this machine are mounted jn 
pressure-lubricated phosphor-bronze bear. 
ings, the backing rolls being carried in s)ecia] 
self-aligning spherical roller bearing assem. 
blies. The steel chocks carrying the rol] 
bearings slide in substantial cast ste] 
housings, both being arranged for independent 


FIG. 23—JARR SQUEEZE STRIP MACHINE—PNEULEC 


or dual adjustment by push-button control 
of the motor-operated headgear. Fully 
universal spindles drive the work rolls from 
the single reduction totally enclosed main 
gearbox. The coiler gearboxes are chaine 
driven from the main gearbox and are 
designed to give forward or back tension, as 
desired. Adequate cooling to the mill is 
effected by a circulating system employing 
pads and sprays. 

Amongst the wire drawing plant exhi- 
bited .is a new four-block straight - line 
reactive non-slip machine, developed by the 
makers. Synchronous speed control of each 
block relative to the elongation of the wire 
is automatic, while any predetermined back 
tension may be imposed during the drawing 
operation. Each block is independently 
driven by a variable-speed a.c. motor 
through a magnetic slip coupling. Enclosed 
pick-off gears fix the approximate wire speed 
of each block, the controlled slip of the 
couplings trimming the speed to suit theo- 
retical requirements. All the variable-speed 
motors are under the control of one master 
induction regulator. The machine itself is of 
clean and robust design. All gears are flood 
lubricated from a circulating oil system, and 
the die boxes and blocks are arranged for 
water cooling. Cupboards are built in at 
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poth ends of the machine for storage of dies, 
tools, &e. 

Another machine on the stand is the well- 
known slip-type nineteen-die T.F.2 wire- 
drawing machine, in which the dies and 
drawing cones are totally submerged in the 
liquor. This machine is equally suitable for 
copper or steel wire and will draw at speeds 
up to 4000ft per minute. 

There are exhibited on this stand various 
products of Wiredrawing Dies (Manchester), 
Ltd., including a full range of diamond dies, 
tungsten carbide dies, plugs, mandrels, 
shaped and section dies. In addition, there 
is a film showing the manufacture of all 
types of dies made by Wiredrawing Dies 
(Manchester), Ltd., and wiredrawing ma- 
chinery made by the parent company, Sir 
James Farmer Norton and Co., Ltd., in 
operation drawing wire. 

THE GENERAL ELEcTRIC ComPpaANy, LTD. 

The exhibits displayed by the General 
Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2, are devoted to 
airport lighting, street lighting, and motors 
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pin passing through two ‘lugs on the shell. 
{t develops three times full load torque at 
starting with a fairly flat speed-torque 
characteristic ; three times full torque being 
maintained up to about 70 per cent of full 
speed. The windings have sufficient heat 
capacity to enable the motor to accelerate 
the heavy cylinder of the carding engine 
without overheating. 

The starter designed for operating this motor 
is depicted in Fig. 24, in which the overload 
relays have been detached to show the 
saturable current transformer which pro- 
vides the required starting conditions. To 
show the effect of the saturable current 
transformer on the tripping and starting 
characteristics, we reproduce in Fig. 26 
curves in which the new starter is compared 
with the normal direct-to-line starter. 

The starter embodies an_ isolating 
switch which has three positions: “off,” 


and ‘‘ forward ”’ are used for normal operation 
and “reverse ’’ to provide reverse rotation 
for grinding the cards. 
against incorrect op- 
eration a padlock is 


To give protection 
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METROPOLITAN-VICKERS ELECYRICAL 
Company, Lp. 

Prominent among the exhibits shown by 
the Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester, 17, is a 
single-phase meter-testing desk, complete 
with its associated equipment—a portable 
precision watt meter (type SWD), a single 
phase precision watt-hour meter (type EC), 
and a stabilised power unit (type 222). 

The meter testing equipment is a self- 
contained installation for checking and cali- 
brating single-phase watt-hour meters up to 
a maximum loading of 500VA. On this 
equipment infinitely fine and smooth control 
can be achieved, of voltage from 0 to 500V, 
current from 0 to 100A, and power factor 
from zero lead, through unity to zero lag. 
Provision is made for a circuit independent 
of the main circuit to enable starting current 
tests to be carried out at currents equal to 
1/200 of the rated full load, while other tests 
are being made on variable load. 

As illustrated in Fig. 27, the test equip- 





FiG. 24—CARDING ENGINE STARTER-—G.E.C. 


and control gear, including special equipment 
for the textile industry. 

An interesting item in the last group is a 
high-torque motor and starter designed to 
overcome the high starting inertia of carding 
engines. The control system is based on the 
provision of aspecial time delay which, 





FiG.§25—HIGH - TORQUE SQUIRREL - CAGE 
MoTOR-G.E.C- 


besides giving normal overload protection 
during running, allows a high starting cur- 
rent to flow for a period up to thirty to forty 
seconds to overcome the cylinder inertia. 
The motor, Fig. 25, is a high-torque 
squirrel-cage, totally enclosed machine rated 
at 14 h.p. at 960 r.p.m., hinge-mounted on a 


provided which can be fastened on a small 
bracket on the side of the case in such a posi- 
tion that the isolator switch handle cannot 
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FIG. 26—CARDING ENGINE MOTOR 
CHARACTERISTICS—G.E.C. 


be moved into the “ reverse ’’ position until 
the lock is removed by an authorised person 
in possession of the key. A mechanical 
interlock is also provided to prevent the case 
from being opened except when the isolator 
is in the “ off ” position. 

The starter is designed to break short- 
circuit currents up to 800 per cent of its 
normal full load current, but it is recom- 
mended that separate short-circuit protection 
should also be provided in the form of H.R.C. 
fuses (B.S. No. 88). 


FIG. 27—SINGLE- PHASE METER-TESTING EQUIPMENT—M.V. 


ment is built in the form of an all-steel con- 
trol desk, finished in two shades of grey, 
fitted with castors, and arranged so that all 
operations can be done conveniently in a 
sitting position. The equipment can be 
arranged for operation on standard three- 
phase, four-wire, 50 c/s supplies, for voltages 
of 346V/200V to 440V/250V. 

Flush-type first grade instruments, an 
ammeter, voltmeter and power-factor indi- 
cator are mounted on the main inclined 
panel. An instrument well, with plate glass 
cover, is provided in the desk top which will 
accommodate a substandard wattmeter, all 
connections being made within the well. 

The voltage circuit on the test desk is 
supplied from a 500VA transformer with five 
secondary sections; three are for 125V, one 
for 115V and one for 63-5V, the last section 
being used to operate the power factor indi- 
cator. An auto-transformer of similar capa- 
city is connected across the 115V to give 
fine control from 0 to 135V. A switch enables 
the three 125V sections to be connected in 
series with the auto-transformer to give fine 
control from 0 to 500V. 

The tapped secondary winding of a 500VA 
transformer supplies the current circuit ; 
tappings are provided for currents of 100A, 
50A, 25A, 10A, 5A and 2-5A at maximum 
voltages of 5V, 10V, 20V, 50V, 100V and 
200V respectively, these values being suffi- 
ciently high to permit a large number of 
meters to be tested in one batch. A variable 
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auto-transformer in the primary circuit of 
the transformer provides for coarse regula- 
tion and a small series rheostat provides fine 
control. 

Power-factor control is arranged for 
the full range from zero power-factor lag to 
zero power-factor lead. Two auto-trans- 
formers are used; they have their sliders 
mechanically coupled and hence operate 
under one control. Since a three-phase 
four-wire supply is used, the output voltage 
of the auto-transformer can be displaced 
vectorially by switch selection to any extent 
relatively to the voltage circuit output 
which is fixed between the red phase and 
neutral. od 

Special provision is made for starting- 
current tests. A current equal to 1/200 of 
rated full load can be applied to 2$A, 5A, 
10A, 20A and 25A capacity meters merely by 
connecting them to a pair of terminals; a 
multi-point switch enables the required 
range to be selected. This circuit is con- 
nected directly to the main supply, so that 
banks of meters may be left running on start- 
ing current, whilst others are being tested 
on variable load. 

A multi-range substandard current trans- 
former, with a 5A secondary, is incorporated 
in the equipment to operate a portable instru- 
ment, as well as the panel ammeter. This 
transformer has current ratios of 100A- 
50A-25A4-10A-5A-2-5A-1-0A-0-5A/5A,. and 
its accuracy is within the requirements of B.S. 
81/1936 for Class AL transformers. The 
primary taps of the current transformer are 
automatically selected when the rotary 
switch selects the secondary taps of the 
loading transformer. 


AvEtInG Barrorp, Lp. 


A comprehensive display of the road- 
making and contractors’ plant made by 
Aveling Barford, Ltd., of Grantham, in the 
outdoor section of the Fair includes the six- 
wheeled shuttle dumper, shown in Fig. 28 
on this page. This dumper, claimed by the 
makers to be the largest built in this country, 
is exhibited publicly for the first time. It 
is a rear-tipping machine with a capacity of 
30,000 Ib and is designed to carry a full load 
in either direction over hard quarry floors or 
rough unmade ground. Two types of body 
are available, one of reinforced construction 
for handling loads of rock up to 27,000 Ib 
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and one of lighter.construction for carrying 
earth up to 30,000 Ib. 

The machine has a six-cylinder, 128 b.h.p., 
Dorman diesel engine driving through a four- 
speed gearbox, the forward speeds being 
34, 6, 10 and 17 m.p.h., and the reverse speeds 
2, 43, 8 and 13? m.p.h. It has a reversible 
driving seat and controls and can be driven 
with equal facility in either direction. A 
two-way steering wheel enables the driver to 
position the machine quickly and easily and 
permits shuttle operation on short hauls 
without need for mancuvring. The body is 
tipped by mechanical means and can be 
held at any desired angle up to 70 deg. 
Return of the body to the travelling position 
is hydraulically controlled. 

The firm is also showing its full range of 
rollers, which apart from the smallest 
machine, are oil-engine-driven, but models 
from 2} to 8 tons weight can be fitted with 
either oil or petrol engines. 

Rollers from 34 tons upwards are fitted 
with a pressure balancing device. This 
device, consisting of a heavy trolley-borne 
weight contained within the main chassis 
members, enables pressure adjustment to be 
made by moving the weight to the forward 
or rearward position. In the forward position 
pressure is equal on all rolls; in the rear 
position maximum pressure is exerted on the 
rear rolls. This feature eliminates the need 
for separate types of rollers for surface 
finishing and for consolidation. 

All rollers are fitted with quick-reverse 
clutches and multi- gearboxes, all 
speeds being available in both forward and 
reverse directions of travel. 


FERRANTI, LTpD. 


Transformers, meters, instruments, domes- 
tic appliances and examples of castings are 
included in the exhibits shown by Ferranti, 
Ltd., Hollinwood, Lancs. 

Among the instruments is a portable 
viscometer 
company in an. effort to meet the needs 
for apparatus suitable for making viscosity 
measurements under industrial conditions 
without sacrificing accuracy. 

The instrument is of the Couette coaxial 
cylinder type. An inner cylinder is suspended 
in jewelled bearings and is free to rotate 
against a calibrated spring. An outer cylin 
der is driven at constant speed by a specially 





FIG. 286-HEAVY-DUTY DUMPER-—AVELING BARFORD 


(Fig. 29) developed by the 
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designed two-phase synchronous motor of 
high torque, and the resulting rotation of the 
liquid exerts a viscous drag on the inner 
cylinder, causing a deflection proportional to 
the viscosity. It is claimed that the <osign 
eliminates the drag (“ end effect’’) on the ends 
of the inner cylinder, which normally com. 
plicates the use of this type of viscometer in 
the lower ranges. 

To measure the viscosity of a liqui:', the 
cylinders are simply immersed in the liquid, 
the motor is switched on and the viscosity 
is read on the calibrated dial at the top of 
the instrument. Should there be any change 
in viscosity due to such causes as chanve in 
temperature, chemical composition or thixo. 
tropy of the liquid, it can be observed 
continuously. 

A rapid means of indication is provided by 
@ pointer and scale which may be calibrated 
directly in viscosity units, allowing the con. 
tinuous indication of viscosity changes of ag 





FiG. 29—-PORTABLE VISCOMETER—FERRANTI 


low as 0-1 centipoise. For the determination 
of the anomalous behaviour of non-Newton- 
ian liquids a wide range of shear rates is 
provided by the combined effect of a quick- 
change 3-speed or 5-speed gearbox and a set 
of three or more interchangeable inner 
cylinders. By these means the range of stan- 
dard instruments may be made to extend 
from a few centipoises to several hundred 
thousand poises. A maximum indicating 
friction pointer is fitted for thixotropic 
liquids. 

The instrument is of robust design. The 
inner cylinder assembly is protected by the 
outer one against all shocks except upward 
thrusts along the spindle axis. The jewelled 
bearing system is so designed that an axial 
shock displacement removes the load from 
the main bearing and a balanced friction- 
seating and spring system provides a safe 
return action. 

The whole of the inner cylinder assembly 
may be clamped to facilitate the speedy 
removal of the cylinders for cleaning. 
Removal can be done by means of quick- 
release attachments to the cylinders. 

A cover affords protection for the driving 
and measuring mechanism, and unit design 


makes the working parts readily accessible 
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for s:rvicing. For works use the light weight 
(approx. 341b) and compact design render 
the instrument portable and easy to handle. 
For laboratory determinations the visco- 
meter can be rigidly mounted on a bench 
stanc. 

Another Ferranti exhibit is the “ servo- 

ck ’—an electronic device of great sensi- 
tivity and speed of response which can be 
used for the continuous automatic control 
of all kinds of processes by correcting any 
deviation from the normal operating con- 
ditions. The basic principle of the “ servo- 
pack ” is that of an electrical null-detec- 
ting, self-balancing system, which, imme- 
diately any change is detected in a given 
set of conditions, always tends to correct the 
discrepancy until the original conditions are 
fully restored. 

The “servopack ” consists of four main 
items: @ detector, an amplifier, a motor and 
a control unit. .The detector can be any 
source of small electrical potential which 
varies when the standard conditions vary :— 
the output of a photo-electric cell, the un- 
balance potential of a bridge circuit, or the 
output of a piezo-electric vibration pick-up, 
for example. 

The form of detector most commonly used 
consists of a lamp and photo-electric cell so 
arranged that any deviation from the stan- 


« 


dard conditions, which it is required should be | 


maintained, causes a change of potential 
to be fed into the “ servopack ” amplifier. 
The amplified signal from the detector causes 
the motor unit to rotate and drive the con- 
trolling mechanism until the original con- 
ditions are restored. Where a photo-electric 
detector is used provision is also made in 
the amplifier for a stabilised voltage supply 
to feed the filament lamp. 

The amplifier unit is designed for con- 
tinuous use under industrial conditions and 
is housed in a metal enclosure attached to a 
wall-mounting frame. When required, the 
unit can be detached from the frame very 
quickly and easily, safety being assured by 
means of interlocking switches which auto- 
matically disconnect the electrical circuits. 

Cables and plugs are supplied for connecting 
the other parts of the “ servopack ” equip- 
ment to the amplifier, which requires a single- 
phase supply at 50c/s. Tappings are sup- 
plied for various nominal supply voltages 
from 95V to 250V, and the circuit allows for 
mains voltage fluctuations of plus or minus 
12} per cent from the nominal value. The 
total consumption is approximately 110VA. 

A velodyne, or small commutator motor 
incorporating a d.c. tachometer generator 
forms the motor unit which provides the 
mechanical power needed to drive the con- 
trolling mechanism for restoring normal con- 
ditions; the d.c. tachometer generator 
feeds back to the amplifier unit a voltage 
proportional to the speed of the motor. This 
feed-back enables the amplifier to be stabi- 
lised and the speed of response to be suitably 
controlled to avoid hunting. 

Operation of the “servopack”’ is deter- 
mined by the control unit in which there are 
four controls: a standby switch immobilises 
the motor only, and can be used for putting 
the “servopack”’ out of commission for 
short periods without having to switch off 
the amplifier; a gain control adjusts the 
overall gain of the amplifier according to the 
requirements of the particular application ; 
a centring control sets the central or stan- 
dard conditions around which the “ servo- 
pack” is required to operate; a stability 
control determines the speed of response and 
stabilises the amplifier, making the servo 
action precise without overswing or hunting. 
A recent example of the application of the 
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“ servopack ”’ occurred in controlling the 
position of a roll of printed paper approaching 
the knives of a multiple slitting machine. 
The paper had been printed in a broad roll 
and it was necessary to slit it accurately into 
a number of narrow rolls each with its own 
printing correctly positioned. To obtain the 
necessary positioning of the paper approach- 
ing the cutters a continuous line one-eighth of 
an inch wide was printed along the main roll. 
The printed line was observed by a photo- 
electric detector, any slight variations being 
communicated immediately to the servo 
motor which drove mechanism to adjust the 
position of the main roll. 


BaitisH STEEL Pirrive Company, Lrp. 


Towering above the other exhibits in the 
outdoor section of the Fair at Castle Brom- 
wich is an 80ft universal raking and rotating 
pile-driving plant, built by the British Steel 
Piling Company, Ltd., 10, Haymarket, 
London, 8.W.1. This machine (Fig. 30) is 
mounted on a rail truck and its maximum 
overall height above rail level is 89ft 6in. 
Ite frame is designed to pitch a 10-ton pile 





FiG. 30—-PILE- DRIVING PLANT—-B.S.P. 


and to mount a 4-ton drop hammer, a 5-ton 
single-acting hammer or a “ 11B3 ” McKier- 
nan Terry hammer. A Spencer Hopwood 
oil-fired boiler provides steam power for the 
unit and its total weight, including a 4-ton 
single-acting hammer, is just over 64 tons. 
The movements, which are all power- 
operated, are as follows :—Backward rake 
to 1 in 3 and forward rake to 1 in 10; an 
overall adjusting movement of 2ft forward or 
back to the base of the superstructure ; 
complete rotation of superstructure through 
full circle ; movement of leaders up or down 
through a maximum range of 2ft; and 
locomotion on the rail wheels, which are set 
at 13ft centres. Except for the vertical 
sliding leader movement, which is controlled 
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by the front, winch drum, all frame move- 
ments are effected through gearing from the 
main drive shaft. 

The treble-drum link motion reversing 
winch on the machine is designed for 3-ton 
drop hammer duty or for a 4-ton single-acting 
hammer, which is shown mounted on the 
leaders. The drum at the base lifts 4} tons at 
145ft per minute and controls the hammer, 
the middle drum takes the same load at the 
same speed and is used for pitching the pile, 
whilst the front drum, which lifts 3 tons at 
180ft per minute, controls the sliding leaders, 
as mentioned above. 

The general aspect of the plant can be 
seen in the photograph reproduced in Fig. 30. 

When the frame is vertical with pile and 
hammer suspended in the leaders (leaders in 
maximum outward position) the load on the 
front rail wheels is 28 tons per wheel and 
on the back wheels 9-5 tons per wheel. With 
the frame raked back to 1 in 3 and the leaders 
in maximum inward position the load on the 
front wheels is 7-5 tons per wheel and on the 
back 30 tons per wheel. Four steady jacks 
are provided as an integral part of the plat- 
form to take the load off the travelling wheels 
when the plant is driving raking piles. These 
jacks must also be used when lifting or 
lowering the superstructure, and when it is 
desired to change the direction of the rail 
track. 


Joun ALLEN AND Sons (OxrorpD), Lp. 


John Allen and Sons (Oxford), Ltd., of 
Cowley, Oxford, has been associated with 
the design and manufacture of trench 
excavating machines for some twenty-one 
years, and typical of the firm’s most recent 
designs are two machines in the outdoor 
section at Castle Bromwich. One of the 
machines is for very heavy duty work cutting 
trenches from 16in to 60in wide to depths up 
to 14ft, and the other for trenches from 13in 
to 2lin wide up to depths of 6ft. 

The smaller machine is driven by a Dorman 
“4DW” or a Gardner “4LW” engine, 
developing 40 b.h.p. at 1000 r.p.m. It is 
mounted on 12in wide crawler tracks and has 
four forward-digging speeds from 2ft 7in 
to 7ft 6in per minute and two travelling 
speeds of 2} and 4 m.p.h. The boom which 
carries the bucket chain is controlled for 
cutting depth by means of double-acting 
hydraulic jacks, which also serve as shock 
absorbers between the main frame and the 
boom whilst the machine is in operation. An 
18in wide transverse belt conveyor receives 
the spoil excavated from the buckets and 
can be set to deposit the spoil on either side 
of the machine. 

The heavy-duty machine is driven by either 
a Dorman “ 4DWD ” or a Gardner “ 5LW”’ 
oil engine developing 50 b.h.p. at 1300 r.p.m. 
It has five standard digging speeds from 4in 
to 35in per minute and by changing sprockets 
a range of twenty speeds up to 169in per 
minute are available. The boom is raised 
and lowered to set the depth of cutting 
through a worm gear and heavy cables 
running over double sheaves. This boom 
can be shifted across the machine to enable 
trenches to be cut close to walls, posts or 
other obstructions. The transverse spoil- 
removing belt conveyor can be mechanically 
traversed across the machine to deposit the 
earth on either side of the trench. 


(T'o be continued) 
——_——————— 


Dressep Granire.—The Board of Trade says 
that recent trade discussions with Finland provided 
for the import in 1950 of “ manufactured granite.” 
Arrangements have now been made for the licensing 
of these imports. Applications for licences should 
be made to the Import Licensing Department of 
the Board of Trade, to_be received by May 31st. 





562 


A Short History 
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of Radio-Activity 


By T. W. CHALMERS, D.So. 


No. VIII—URANIUM-X, THORIUM-X, AND THE ATOMIC DISINTEGRATION 
THEORY 


(Continued from page 533, May 5th) 


N 1898, as we have recorded, the Curies 

discovered that pitchblende contained 
minute traces of two intensely radio-active 
elements, polonium and radium. This dis- 
covery at once raised the question: Was the 
activity shown by uranium entirely due to 
its content of polonium and radium or was 
part of it intrinsic to uranium per se? The 
probing of this simple question soon led to 
discoveries of profound significance. 

The question, it was clear, would be 
answered if it could be determined whether 
uranium, or one of its salts, could by any 
chemical or physical process be prepared in 
an inactive form. If all efforts failed to pro- 
duce it in an inactive form it could be pre- 
sumed with reasonable certainty that some 
part at least of its activity was intrinsic to 
itself. If, however, it could by some process 
or other be prepared in an inactive form the 
presumption would be that it had no intrinsic 
radio-activity and that the process to which 
it had been subjected had leached from it 
the polonium, radium or other intensely 
active ingredient to the presence of which the 
apparent activity of uranium would be 
entirely due. 

The first to study this question was Sir 
William Crookes in 1900. In the course of 
his studies he added ammonium carbonate 
to a solution of a uranium salt. An insoluble 
precipitate. descended from the solution. 
Examining this precipitate by the photo- 
graphic method, Crookes found that, weight 
for weight, it was many times more active 
than the uranium salt from which it had been 
derived. A similar examination of the 
residuum of the solution after the precipitate 
had been removed from it showed that it was 
almost wholly inactive. Studying the two 
fractions chemically, Crookes satisfied him- 
self that the inactive mother solution con- 
tained all or nearly all the original uranium 
and that the very active precipitate was free 
from uranium. 

The treatment accorded to the original 
solution had evidently leached some active 
ingredient from it and had left the uranium 
behind in the mother solution in an inactive 
form. Crookes naturally expected to find 
that the active ingredient concentrated in the 
precipitate would prove to be radium or 
polonium or a mixture of these two elements. 
Examining the precipitate spectroscopically, 
he failed to detect any sign of either element 
in it. This result no doubt surprised him, 
but, accepting it, he decided to refer to the 
active ingredient, until its identity could be 
more clearly established, by the non-com- 
mital name of “uranium-X.” It was not 
intended to imply by this name that the 
active ingredient was some modified form of 
uranium : it meant simply that it was some- 
thing derived ex uranium. 

Shortly afterwards Becquerel carried out a 
similar experiment. To a uranium salt in 
solution he added a barium compound. A 
precipitation resulted. The precipitate, by 
chemical analysis, consisted of barium sul- 
phate. Yet, judged by its photographic 
effect, it was highly active for its weight. 
The mother solution was found to contain 
almost all the original uranium, but it was 
nearly wholly inactive. 

The question therefore seemed to have 
been answered. Uranium could—and quite 


simply, too—be prepared in an inactive form 
and therefore was not to be regarded as an 
intrinsically radio-active element. 

That conclusion, in spite of the evidence in 
its favour, was wrong. Becquerel set his 
two fractions aside and, guided, it must 
seem, wholly by intuition, re-tested them at 
the end of a year. He found that the pre- 
viously very active barium fraction had com- 
pletely lost its activity. The previously 
inactive uranium fraction had fully recovered 
the activity normally characteristic of ura- 
nium. It almost seemed as if the active 
ingredient initially concentrated in the barium 
fraction had, in the course of twelve months 
and without manipulation on Becquerel’s 
part, deserted that fraction and transferred 
itself bodily to the uranium fraction. Such 
an explanation would have appealed to the 
alchemists of former days. But to the 
physicists of the early twentieth century the 
curious facts which Becquerel had disclosed 
provided a spur to further research and very 
soon they reaped a rich harvest of fresh 
knowledge. 

In 1902 Rutherford and Soddy, using a 
thorium, instead of a uranium, solution, 
divided it by precipitation with ammonia 
into two fractions. They then studied the 
activity of each fraction. For this purpose 
they employed the ionisation, instead of the 
photographic, method and were thereby 
enabled to assign definite numerical values 
to the activities. One of the fractions— 
actually the precipitate in this case—was 
found to contain all the thorium and to have 
an activity less than half that normally 
characteristic of thorium. The other fraction 
—the mother solution—was free from 
thorium and when evaporated to dryness left 
a residue which, weight for weight, was 
several thousand times as active as normal 
thorium. 

It appeared, therefore, that thorium, like 
uranium, contained an active ingredient, 
which could be separated from it by chemical 
means and which accounted for most, if not 
all, of the activity commonly assigned to 
thorium. Following Crookes’ precedent, this 
active ingredient was named thorium-X. 

Rutherford and Soddy were aware of 
Becquerel’s discovery regarding the activities 
of his two uranium fractions. They therefore 
set aside their two thorium fractions and re- 
tested them a month later. It was found that 
the activity of the precipitate—or thorium 
—fraction had fully recovered the value 
normally shown by thorium, while that of the 
initially very active thorium-X fraction had 
disappeared. 

The fact that Rutherford and Soddy 
employed the ionisation, instead of the photo- 
graphic, method enabled them to watch and 
measure from day to day the recovery of 
activity in the one fraction and its decay in 
the other. Their actual experimental results 
plotted in the form of twe curves are shown 
in Fig. 11. In passing it is necessary to 
observe that in this diagram the initial 
activity of the thorium-X fraction and the 
final activity of the thorium fraction are each 
assigned the arbitrary value of 100. The 
curves therefore show the activities of the 
two fractions as percentages of their initial 
and final values respectively. They are not 
meant to imply—as we might casually 
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suppose—that the initial activity of the one 
fraction was equal in value to the fing] 
activity of the other. 

Each of the curves, it will be noted, shows 
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FiG. 11—DECAY AND RECOVERY CURVES 
OF THORIUM -X 


an “ irregularity ” during the first two days. 
During the first day the activity of the 
thorium-X fraction rose to nearly 120 per 
cent of its initial value and then started to 
fall steadily towards zero. Contrariwise the 
activity of the thorium fraction fell slightly 
during the first day and then started to 
increase steadily towards its final value. 
Discoveries to be made in the near future were 
to show that these “ irregularities ” were not 
adventitious, but were capable of rational 
explanation. Rutherford and Soddy were, 
however, inclined at first to ignore them. 
Eliminating them, they replotted the curves 
in the form shown in Fig. 12. As thus 
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FIG. 12—-DECAY AND RECOVERY CURVES OF 
THORIUM - X WITH INITIAL * IRREGULARITIES" 
SUPPRESSED 


adjusted, the curves presented some remark- 
able features. 

In the first place each curve was very 
closely the inversion of the other. Secondly, 
the thorium-X fraction lost half its initial 
activity in about four days. The thorium 
fraction recovered half its final activity in 
exactly the same time. Thirdly, the thorium 
fraction recovered its full final activity in 
about twenty-eight days. The thorium-X 
fraction appeared to require the same length 
of time to lose all its activity. Fourthly—and 
most significantly—the form of the curves 
was of the type known to mathematicians as 
“exponential.” In other words the curves 
reproduced the characteristics of anything, 
such as a living organism or a sum of money 
earning interest or the population of a 
country, which grows—or decays—at a rate 
proportional at any instant to the amount 
of it remaining still to grow—or still to decay 
—at that instant. 

Rutherford and Soddy applied the same 
procedure to a uranium solution separated 
into two fractions by Becquerel’s process of 
precipitation by means of barium. They 
again found that the curves representing the 
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decay and recovery of activity in the two 
fractions were very closely the inverse of each 
other and were substantially exponential in 
form. ‘They extended, however, over a longer 
period of time than did those for thorium. 
Thus the activity of the uranium-X fraction 
fell to half its initial value—and the activity 
of the uranium fraction rose to half its final 
value—in about twenty-two days instead of 
about four days. Complete decay and com- 
plete recovery occupied about 160 days 
instead of twenty-eight, as in the case of 
thorium. 

In one important respect the uranium 
phenomenon differed from the thorium. It 
was soon discovered that the activity of both 
thorium and thorium-X was due to the 
emission of a-rays. On the other hand, it was 
found that while the emission of a-rays 
accounted for the activity of uranium, the 
activity of uranium-X was to be ascribed 
wholly or predominantly to its emission of 
prays. The unravelling of this fact cleared 
up much confusion which for a time prevailed 
between the results reported by those who, 
like Crookes and Becquerel, used the photo- 
graphic method of judging the activity and 
by those who, like Rutherford and Soddy, 
employed the electrical or ionisation method. 

Continuing their studies, Rutherford and 
Soddy satisfied themselves that nothing they 
could do could hasten or retard the rate of 
decay or recovery of activity shown by the 
two fractions—whether of thorium or ura- 
nium. The rate was the same in a vacuum 
as in air or any other gas, the same when 
the fractions were raised to a red heat as 
when they were at the temperature of liquid 
air, the same in the open as when the fractions 
were surrounded by a thick layer of lead. 
Chemical treatment of the fractions did not 
affect the rate and neither chemical treatment 
nor the application of heat could restore to 
the decaying fraction any portion of its lost 
activity or deprive the other fraction of any 
part of its recovered activity. 

This indifference to ordinary chemical and 
physical forces provided—quite apart from 
other facts pointing to the same conclusion— 
substantial evidence that the phenomenon 
of radio-activity had its origin, not in the 
interaction of atom with atom, as in ordinary 
chemical and physical phenomena, but in 
some process taking place within the atom. In 
1903 Rutherford and Soddy propounded the 
startling theory that that process consisted 
of the spontaneous disintegration of the 
atom. 

According to the theory of spontaneous 
atomic disintegration, as first conceived, the 
atoms of a radio-active element were subject 
to a process involving their breaking up or 
decay which continued throughout the life of 
the element. Exactly what caused them to 
break up could not be stated, but it was 
evidently something beyond the power of 
man to control, or in any way affect, by any 
known chemical or physical influence which 
he could apply to the atoms. It was, how- 
ever, sufficient to suppose that an atom of a 
radio-active element, after existing in a stable 
condition for some undefined length of time, 
suddenly reached an unstable condition and 
disintegrated. All the atoms in a mass of 
radio-active material did not disintegrate 
simultaneously, although all were equally 
liable to disintegration sooner or later. Pure 
chance, it was to be presumed, determined 
whether a particular atom broke up at any 
particular instant. 

The evidence provided by the study of the 
a and B-rays—so far as that study had pro- 
uressed by 1903—suggested that the atoms 
of all radio-active elements—it might be of all 

elements radio-active or otherwise—con- 
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tained, or were built up of, a collection of a 
and B particles. The number of such particles 
within the atom, it was to be supposed, varied 
from element to element. In any one element 
the number was characteristic of that element 
and determined its atomic weight. The dis- 
integration of an atom could thus be pictured 
as consisting of the rupture of the bond by 
which one of its a or B particles—or one of 
each simultaneously—was united to the 
main body of the atom. Since there were, in 
general, many a and 8 particles in each atom, 
any one atom might undergo successive 
stages of disintegration. The number of 
disintegration stages was, however, limited. 
With each successive stage the residue of 
the original atom approached nearer to a 
permanently stable condition and long before 
all the a and B particles had been shed the 
residue of the atom assumed the form of a 
* stable end product ”’—or at least a form in 
which further disintegration was so infre- 
quent as to be negligible or unnoticeable. In 
this connection it was observed that all the 
naturally radio-active elements had atomic 
weights lying at the top end of the scale. 
Why an atom containing a large number of 
a and £ particles should be liable to disinte- 
gration and why the shedding of a few of 
these particles should endow it with stability 
was an interesting side issue from the theory 
which invited and in due course received close 
attention. 

If the a and B particles liberated by the 
disintegration of the atoms composing the 
mass of a radio-active body succeeded in 
reaching the surface of the body they would 
constitute the a and f-rays which were the 
essential external sign that the body was 
radio-active. Some of the particles might, 
however, suffer collision with the atoms of the 
body before reaching its surface and as a 
consequence be deprived of the energy 
necessary to enable them to escape. Such 
particles would remain within the body and, 
it could be supposed, would be absorbed by 
uniting with some of the already disrupted 
atomic residues. In the case of polonium, 
which was observed to emit only a-rays, any 
B particles liberated by the disintegration of 
its atoms were presumably completely 
absorbed before reaching the surface. 

The origin of the y-rays emitted by most 
radio-active bodies could be explained in 
light of the facts that the y-rays were 
identical in nature with X-rays and that B 
particles were identical with electrons. 
According to Stokes’ theory, advanced in 
1897, an X-ray was propagated through 
space when an electron was deprived of its 
velocity by collision with a target. The 
atoms of a radio-active body provided 
internal targets for the escaping 8 particles. 

If an atom of a radio-active element lost 
an a particle the residue of the atom would 
have a mass equal to the mass of the original 
atom diminished by the mass of an a particle. 
If it lost a B particle its mass would not be 
appreciably altered since the mass of a B 
particle was not much more than 1/2000th 
that. of a hydrogen atom. Rutherford, 
taking the atomic weight of thorium at 237 
and the relative weight of an a particle at 2, 
argued that the atomic weight of the element 
produced as a result of the first stage of dis- 
integration of thorium must be 235. He 
identified this derived element with 
“ thorium-X.” To-day we know that the 
atomic weight of thorium is 232 and that an 
a particle is an atom of helium of atomic 
weight 4. The element derived from thorium 
by a single stage a particle emission must 
therefore have an atomic weight of 228. 

The theory of spontaneous atomic disinte- 
gration as expounded above may appear to 
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rest on an excessive amount of supposition 


and assumption. The overriding question 
which we must consider is, however: Did 
the theory harmonise with the experimental 
facts known to its authors at the time of its 
establishment and with new facts subse- 
quently discovered ? The answer is that in 
all main essentials it did do so—triumphantly. 

To demonstrate the agreement of the 
theory with experimental facts we must note 
that our verbal description of the theory 
embodies all that is necessary for a complete 
mathematical analysis of radio-activity. If 
the results of such an analysis are found to 
agree with experimental fact in all main 
essentials, if they never violently contradict 
experimental fact and if by reasonable 
deduction they indicate certain conclusions 
which are subsequently confirmed by appeal 
to experiment, then we may assume with fair 
assurance that the theory cannot be widely 
wrong. 

It is not our intention to present a detailed 
discussion of the mathematical theory of 
radio-activity as it develops from the spon- 
taneous atomic disintegration hypothesis. 
We may, however, indicate the nature of the 
general considerations on which it is founded. 

Let us consider a two-stage disintegration 
process 

a 

P—+Q—-R 
in which a parent element P gives off 
a particles and becomes transformed into a 
daughter element Q, which in turn gives off 
further a particles and becomes transformed 
into a stable end element R. Assume that 
we are dealing with a radio-active mass 
which initially consists entirely of P, atoms 
of the parent element P. At some later 
instant let the mass as a result of atomic dis- 
integration consist of P, Q and R atoms of the 
three elements respectively. The first point 
to note is that since the disintegration of the 
atoms alters their nature but not their total 
number the sum of P, Q and R must at all 
times be equal to the original number 
P, of P atoms—provided there is no escape or 
removal of any of the atoms from the mass. 

Secondly, if pure chance determines the 
disintegration of the atoms, then in a mass 
consisting of a large number of atoms the 
number of any one kind of atom disintegrat- 
ing per second at any given instant must be a 
constant fraction of the number of that kind 
of atom remaining undisintegrated at that 
instant. Hence, if at any instant there are 
P, Q and R atoms of the three kinds respec- 
tively in existence, the rate of decay of the P 
atoms into Q atoms at that instant will be 
expressed by pP and the rate of decay of the 
Q atoms into R atoms at the same instant 
will be given by gQ. The proportional 
factors p and g are known as the radio-active 
constants of the elements P and Q respec- 
tively. The numerical evaluation of these 
constants comes within the scope of experi- 
mental measurement. Each is found to be 
invariable and characteristic of the element 
to which it relates. From element to 
element, however, their values cover a very 


_ wide range. 


One other fundamental . consideration 
should be noted. The rate of decay of the P 
atoms into Q atoms is a characteristic solely of 
the P atoms. It is not affected by anything 
which may or may not happen to the Q 
atoms after they have been formed. It will 
be the same whether the Q atoms are stable 
or whether, as we have supposed, they decay 
into R atoms. Similarly, the rate of decay of 
the Q atoms is a characteristic of the Q atoms 
and is not affected by what happens to the R 
atoms after they are formed—whether they 
are stable, as we have supposed, or whether 
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there is another stage or several other stages 
of disintegration beyond the second. 

From these considerations it is readily 
possible to arrive at definite expressions for 
the numbers P, Q and R of the three kinds of 
atoms existing at any instant. These 
numbers having been found, a simple process 
enables us to derive from them an expression 
for the radio-activity of the mass at any 
instant. The argument here is as follows :— 

Each P atom which decays into a Q atom 
and each Q atom which decays into an R 
atom liberates an a particle. Hence the total 
number of a particles liberated up to any 
given instant is equal to the number of P 
atoms which have decayed up to that instant 
plus the number of Q atoms which have done 
likewise. The sum of the two numbers having 
been obtained, it is easy to derive the joint 
rate of their decay. That rate will be equal 
to the rate of emission of a particles at the 
given instant and therefore will be a measure 
of the radio-activity of the mass provided we 
agree to accept the rate of emission of a 
particles as a true and complete measure of 
the radio-activity of the mass. 

This proviso has an important practical 
bearing. We know that the ionising action of 
the rays emitted by a radio-active substance 
is predominantly produced by the a-rays. 
Hence Rutherford’s theory of spontaneous 
atomic disintegration may be expected to 
harmonise with experimental facts if_these 
facts rest upon the ionisation method of 
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measuring radio-activity. On the other hand, 
the photographic action of a radio-active 
substance is very largely produced by the 
B-rays. Hence if the photographic method is 
employed as the means of judging the radio- 
activity of a substance, the theory of spon- 
taneous atomic disintegration will not be 
supported to the same extent by experimental 
facts and may even be discordant with them. 

In the early days before the significance 
of this difference was fully appreciated much 
confusion and contradiction prevailed 
between the results reported by workers 
employing the one method and those recorded 
by workers using the other method. An 
extreme instance was provided in the case of 
polonium. Since this element during its dis- 
integration yields only a-rays, the photo- 
graphic method almost implied that it was 
non-radio-active. That it was from the 
first recognised to be a very active substance 
is to be traced to the fact that Madame Curie, 
its discoverer, used the ionisation method for 
the measurement of radio-activity. 

In a later article we propose to return to 
the theory of spontaneous atomic disinte- 
gration. By a simple non-mathematical 
argument it will be shown how the theory 
explains the thorium-thorium-X, and the 
uranium-uranium-X, phenomena described 
above. The same argument will also be 
applied to explain other radio-active pheno- 
mena to which we are about to turn our 
attention. 
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diye first paper to be taken on Wednesday, 
April 26th, was : 


CHARACTERISTICS OF SCRAP IN RELATION 
TO BULK HANDLING 
By E. L. Diamonp, M.So.(Ene.), M.I.Mrcn.E. 
Synopsis 

A very great increase in the rate of supply of 
scrap to large melting or steelmaking furnaces will 
probably be obtainable only by a departure from the 
pan method of loading. An essential preliminary to 
the successful development of alternative methods of 
bulk handling is a fundamental knowledge of the 
relationships between the shape of pieces of scrap 
and the packing and flow of large quantities of 
similar pieces. For the purpose of an investigation 
into these relationships all scrap may be regarded 
as pieces having two principal dimensions perpen- 
dicular to each other, ranging from sheets with a 
length and a thickness, to rods or bars with a length 
and a diameter ; or as combinations or mixtures of 
such pieces. Experiments were carried out on 
quantities of uniform cylinders ranging from thin 
fiat discs to long rods. Simple relationships were 
established between the principal dimensions 
(length and diameter) and (a) the bulk density of 
the pieces when dropped at random into a receptacle, 
and (0b) the ability of the pieces to flow and separate, 
e.g., in discharge from a chute to a receptacle. From 
these experiments are drawn a number of conclu- 
sions which may be used in the control of the segre- 
gation or preparation of scrap suitable for bulk 
handling, and which would give valuable guidance 
in the design of suitable equipment. 


DIscUSSION 


Dr. J. Binnie (Lancashire Steel Corpora- 
tion, Ltd.) drew attention to the assertion 
made in the first paragraph of the paper that 
“the limitation to the speed with which 
groups of large furnaces can be charged is 
the rate at which the scrap can be supplied 
to the chargers.” He remarked that the rate 
at which scrap could be charged was limited 
by the heating up time of the scrap already 
charged. If too much scrap was charged 
there was no real saving in melting down 
time. Quite apart from this consideration, 
it must not be forgotten that an open-hearth 


furnace was fragile and easily damaged. An 
excessive amount of scrap would endanger 
the roof by diverting the flame to the roof and 
there would always be the danger of loose 
serap being pushed through the roof by the 
next delivery to the furnace. This was a 
real danger. There was, therefore, a real 
limit to the rate at which scrap could be 
charged into an open-hearth furnace, and this 
rate was not determined by the limitations 
of the present equipment used in most open- 
hearth furnaces. The author had visualised 
the future when furnace design permitted of 
higher rates of melting; but, even so, the 
warming up and melting of the scrap being 
charged would still determine the rate at 
which it could be fed. The paper stressed the 
desirability of almost complete mechanisa- 
tion in the flow of prepared scrap from 
incoming wagons into the steel furnaces, the 
wagons discharging and feeding on to a 
chute which would pass to a charging pan or 
machine. The author truly pointed out that 
such a scheme would require a higher degree 
of scrap segregation than was now used in 
open-hearth departments. The increased 
mechanisation advocated in dealing with 
scrap must still permit personal supervision 
of all the scrap by sorters, who must always 
be on the lookout for the presence of non- 
ferrous metals mixed with the steel scrap. 

Another danger which opposed the mech- 
anical flow of scrap from wagons to the 
furnaces was the ever-present danger of live 
shells and explosives generally finding their 
way into the furnaces. 

Mr. J. H. Flux (United Steel Companies) 
thought that scrap, as received at most works, 
was so diverse that the author’s selection of 
test material might have been wider. His 
suggestion that surface roughness was only a 
secondary effect and might be safely neglected 
really required experimental confirmation 
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by the use of partly corroded pieces. For 
regular shapes as used in the tests the effect 
of surface roughness would probably bc legs 
pronounced than with actual scrap, but any 
results would indicate the direction and 
degree of deviation between practice and 
assumed theory. The interpretation of the 
results of the aperture tests called for a {ittle 
more explanation. It had been assumed that 
the width of the aperture was independent 
of the width of the container and the hvight 
of the heap above the aperture. But it was 
not quite obvious why the width of the 
aperture should be independent of the 
height. He considered it desirable to ex'end 
the series of experiments to include a rather 
wider variety of shapes and specimens ‘han 
had been the case. Though the author did 
not say so, the general impression from the 
paper was that he had formed the opinion 
that the solution to the problem of increased 
scrap charging rates was scrap preparation, 
followed by orthodox methods, and he seemed 
rather to have ruled out any development of 
novel equipment. 

Mr. R. W. Evans (Steel Company of 
Wales, Ltd.) said that the great difficulty of 
this problem made it all the more necessary 
to recognise at the beginning what were the 
properties of the scrap being dealt with. The 
aperture test pointed to the fact that the 
author considered that the question of bulk 
handling was more important than the 
assessment of the maximum bulk density in 
the charging box. With that, however, he 
must disagree. The great difficulty was that, 
whilst it was relatively easy to get scrap out 
of stock, it was not so easy with particular 
types of scrap to get enough weight in the 
charging box to avoid delay in the charging 
and melting operation. It might be argued 
that the prime consideration in considering 
scrap shape and size should be the form in 
which it would melt fastest in the open- 
hearth furnace, and that, having decided 
that, then the endeavour should be made to 
attain that shape and bulk density. In 
general, he thought steel makers might take 
exception to some of the author’s conclusions, 
for instance, when he stated that a series of 
rods bent at right angles occupied space 
practically the same as that occupied by 
straight pieces. Rods bent at right angles 
were like hooks and tended to catch in one 
another, and a series of bent objects like that 
would give considerably more trouble than 
straight pieces. The most important aspect 
was the question of how to increase the bulk 
density—and he was speaking all the time 
bearing in mind the present methods of 
charging open-heath furnaces. Possibly it 
was at the back of the author’s mind that he 
envisaged a new system of charging alto- 
gether, and if it were possible to use a chute 
as shown on the last page of the paper then 
he was sure that the entanglement capacity of 
scrap must be the most important factor to 
be considered. 

Mr. P. G. W. Hawksley (B.C.U.R.A.) con- 
firmed that scaling up from model tests 
really did work from various tests carried out 
on the design of bunkers. 

Mr. W. B. Baxter (Appleby and Froding- 
ham Steel Company) said that, having had a 
good deal of experience with cold metal 
pressing, he felt that one of the most archaic 
things in the modern melting shop was tlie 
method of charging scrap. If the author had 
done nothing else than draw attention once 
again to this method of charging cold metal 
into the steelmaking furnace, he well deserved 
the gratitude of the Institute. Why on earth 
we were still struggling along with this 
problem of trying to make all sorts of scrap 
go into the steelmaking furnace instead of 





Ma: 


prepa 
putti: 

Th 
cussic 


day @ 
pepe 


PAR! 


By A 


Me 
chang 
treat! 
surve 
rate ¢ 
A sta 
posit: 
cated 
stitus 
A nu 


ane 
Poth 
been 

Th 
resul 
darie 
temy 
melt, 
acco! 
the r 


THE 


By 


have 
in st 
troly 
theo 
over 

















May 12, 1950 


reparing scrap in @ proper manner before 
putting it into the furnace, he did not know ! 
The author replied shortly to the dis- 


ussiOn. 
: When the meeting was resumed on Wednes- 
day afternoon, April 26th, the following four 
papers were presented and jointly discussed : 
THE Oe ae BURNING OF 


pART ILI—THE INFLUENCE OF EXCESSIVE 
REHEATING TEMPERATURES ON THE 
MECHANICAL PROPERTIES AND THE 
STRUCTURE OF ALLOY STEELS 


By A. PREECE, M.Sc., F.I.M., J. Nurrine, B.Sc., 
Pu.D., anp A. Hartizy, B.Sc. 
SyYNopsis 

Mechanical tests have been used to follow the 
changes induced in a range of alloy steels after 
treatment at temperatures up to 1425 deg. Cent. A 
survey has been made of the influence of cooling 
rate on the development of the overheated condition, 
A statistical examination of the effect of steel com- 
position upon overheating temperature has indi- 
cated that carbon and sulphur are important con- 
stituents, but the influence of oxygen is doubtful. 
A number of related problems, such as austenite 
grain growth within the range of overheating tem- 
peratures and the influence of overheating on the 
isothermal decomposition of austenite, have also 
been investigated. 

The conclusions drawn are that overheating is a 
result of some change in composition at the boun- 
daries of the austenite grains existing at the hi 
temperature. Burning occurs as a result of partial 
melting and a subsequent segregation of phosphorus, 
accompanied by the precipitation of sulphides from 
the molten metal. 


THE DETECTION OF OVERHEATING AND 
BURNING IN STEEL BY MICROSCOPICAL 
METHODS 


By A. Pregce, M.Sc., F.I.M., anp J. NuTTINnG, 
B.8o., Px.D. 
SyNopsis 

A review is. given of the etching reagents which 
have been used to detect overheating and burning 
in steel. An investigation of the action of an elec- 
trolytic ammonium nitrate etch is described and a 
theory advanced for its differential action with not 
overheated, overheated, and burnt steel. 


GRAIN-BOUNDARY PHENOMENA IN 
SEVERELY HEATED STEEL 


By T. Ko, B.So., Pa.D., anv D. Hanson, D.Sc. 
Synopsis 


A study has been made of the structure and ten- 
sile properties of carbon steels which have been 
quench-hardened after being heated to very high 
temperatures in the austenitic range. A new metal- 
lographic method of studying overheating has been 
used which shows that, on overheating, sulphide 
inclusions are precipitated at the austenite grain 
boundaries ; these inclusions cannot be seen in an 
ordinary microsection. A subsidiary investigation 
of some specially prepared iron alloys has shown that 
the presence of manganese sulphide is necessary 
for the precipitate to occur. Two effects are found 
when the steel has been heated to temperatures very 
near the solidus: the sulphides are precipitated at 
the grain boundaries in the form of a eutectic, and 
there is a segregation of phosphorus to the preci- 
pitated regions. 

The effect of high austenitising temperatures on 
the tensile properties of martensite has been studied 
on low carbon steels and on an Fe-C-Mn alloy. 
Martensitic in carbon steels containing 0-08, 
0-17 and 0-23 cent of carbon have tensile 
strengths of 73, 95 and 110 tons per square inch 
respectively, and have reductions in area of 40 to 
50 per cent when fine-grained. The ductility de- 
creases with increasing austenitising temperature ; 
in steels heated below the overheating temperature 
this loss of ductility can be recovered by a single 
normalising treatment, but in overheated steels 
little recovery can be achieved except by subjecting 
the material to rather elaborate heat-treatment. 

The theory is put forward that overheating is due 
to the partial precipitation on the austenite grain 
boundaries, at high temperatures of sulphide brought 
into solution during heating ; the precipitation takes 
place when cooling, at a suitable rate, to the over- 
heating temperature. Segregation of phosphorus 
occurs when the solidus/liquidus range of the steel 
(the solidus being lowered by the presence of suplhur 
in solution) is‘entered at very high temperatures. 


A NOTE ON THE OVERHEATING OF STEEL 
By E. C. Rotzason, M.8o., Px.D., F.1.M., anp 
D. F. T. Roserts, B.8o.(Tz0x.) 
SYNOPSIS 
From existing published data on overheating it 
has been concluded that the amount of manganese 
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sulphide present in a steel is an important criterion 
of the pt arom um overheating temperature. A new 
graphical presentation of the data shows that the 
overheating temperature is a function of sulphur 
content and Mn/S ratio, and this helps to elucidate 
anomalous results, 


Discussion 


Mr. J. Woolman (Brown-Firth Research 
Laboratories) found increasing evidence 
brought forward in these papers to show the 
importance of sulphur in this phenomenon, 
and it was gratifying to see confirmation of 
the suggestion which Mr. Kirkby and he put 
forward in their paper in 1946, viz., that 
overheating was due to precipitation on coole 
ing of sulphides at the grain boundaries. 
This deduction was obtained by a process of 
elimination, and Kirkby and himself also 
indicated that the phenomenon might be 
expected to. be influenced by the manganese 
content of the steel. The papers by Ko and 
Hanson and by Rollason and Roberts 
brought more -concrete evidence in support 
of that theory. The papers by Preece and his 
co-workers filled many gaps missing from 
their previous work and threw more light on 
the effects of overheating. Mr. Preece, how- 
ever, still exercised considerable caution and 
was reluctant to support the precipitation 
theory of overheating. His arguments 
against this theory were far from convincing. 
The paper by Preece and Nutting made the 
categorical statement that the change-over 
in the nature of the boundary markings 
(whether black to white or white to black, 
according to the nature of the etchant used) 
was coincident with the initiation of burning, 
but there was no definite evidence that that 
was so. He believed the differences in 
structure were purely etching effects depend- 
ing on the intensity of the precipitation and 
the change of composition near the pre- 
cipitate. After congratulating Dr. Ko and 
Professor Hanson on the experimental tech- 
nique involved in their work, he asked 
whether those authors could say whether or 
not the presence of evidence of fusion by the 
precipitate was coincident or not with the 
change-over in the etched structures. The 
theory put forward by Rollason and Roberts 
about the influence of manganese fitted in 
well with the conception of overheating, but 
it was far from being substantiated by the 
experimental evidence put forward. More- 
over, it should be remembered that other 
factors than manganese and sulphur affected 
the overheating temperature. Kirkby and 
he had shown that aluminium had an appre- 
ciable influence, and other elements might 
also be of importance. If all the factors 
were taken into account, it might be possible 
to obtain more acceptable evidence to 
support the theory or to suggest some slight 
modification of it. 

Dr. J. H. Whiteley said it seemed that, 
reading between the lines of the papers by 
Preece and his collaborators, they really did 
believe that sulphur was the root cause of the 
trouble, but they could not swear to it. Ko 
and Hanson described some round inclusions 
which were not attacked by the etching 
reagents, and the authors considered these 
inclusions to be iron phosphide, because they 
occurred in the specimens containing phos- 
phorus. In this connection he recalled that 
in 1937, in the Special Report to which 
those authors had referred, he himself 
described a similar white inclusion which he 
found in a series of batch samples, and it 
puzzled him a great deal. It was almost 
invariably surrounded by a deeply etched 
area, but the inclusion would not etch under 
certain conditions. Personally, he believed 
the particle was a carbide, and he did not 
think the authors’ tests were sufficiently con- 
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clusive to prove it was a phosphide. It 
seemed to occur in all steels when they were 
cooled quickly and also in batch samples. 
Those same authors also stated that the 
intensity of the sulphide precipitation at the 
grain boundaries depended indirectly on the 
de-oxidising, casting, ing and rolling 
practice, but he had searched through the 
paper and could not find a particle of evidence 
to substantiate that. Therefore he would 
like to know on what grounds they based this 
conclusion. 

Mr. J. Nutting (Cambridge) said that two 
theories had been advanced for the pheno- 
menon of overheating. Professor Hanson 
and Dr, Ko believed in the precipitation of 
sulphides at austenite grain boundaries, 
whilst Professor Preece, Mr. Hartley and 
himself in their paper invoked the help of 
a diffusion process. These two viewpoints 
should be reconciled, as he did not believe 
they were mutually exclusive. Precipitation 
could account for some of the phenomena 
recorded in these papers, and so also could 
diffusion. There was one particularly import- 
ant effect which could not be accounted for 
by the precipitation theory, and that was the 
action of the ammonium nitrate etchant. The 
evidence obtained by Professor Preece and 
himself on the action of the ammonium 
nitrate etchant indicated that the region of 
the pre-existing boundary became passive 
more readily than the bulk of the grain. This 
condition was not likely to arise simply by the 
presence of a precipitate ; some other change 
was required. It might be that during the 
formation of sulphide precipitates at the 
grain boundaries the austenite in the neigh- 
bourhood was depleted with respect to man- 
ganese. This manganese deficiency was 
retained after heat-treatment, giving a purer 
ferrite which became passive more readily. 
At the regions of the massive sulphide 
inclusions formed during solidification of the 
ingot a manganese enrichment of the aus- 
tenite should occur because of sulphur being 
taken into solution. Therefore no white 
boundaries were to be expected around those 
inclusions. Rapid cooling from the high 
temperature prevented the formation of 
sulphide precipitates and the removal of 
manganese from the austenite. As a result 
no white boundaries were found with the 
ammonium nitrate etchant and the steel was 
not overheated. Slow cooling from the high 
temperature allowed the manganese concen- 
tration gradient set up when the sulphides 
formed to be levelled out. After heat- 
treatment the resulting ferrite was homo- 
geneous and the ammonium nitrate no longer 
gave white boundaries. He believed that this 
combination of diffusion and precipitation 
effects could be made to account for most of 
the observed phenomena associated with 
overheating. 

The authors replied shortly. 

The other paper taken on the same after- 
noon was : 

THE EXTENSION OF THE Ar, RANGE WITH 
CARBIDE FORMATION IN MILD STEEL 
DUE TO HIGH TEMPERATURE TREAT- 
MENT < 

By J. H. Wurretey, D.Sc., F.R.I.C. 
SyNopsis 


Isolated areas containing large amounts of 
massive or free carbide seen in two mild-steel ingots 
led to some tests being made on coalescence. It 
was eventually found that when this steel was cooled 
slowly from a very high temperature, the Ar, range 
was widely extended and that the free carbide was 
formed directly from the residual austenite. The 
length of the extended range was determined by the 
temperature of heating above 1200 deg. Cent., and 
the manganese content of the steel. As the latter 
was increased, the end of the transformation was 
progressively lowered until, with 1-5 per cent of 
Mn, it was well below 450 deg. Cent. When speci- 
mens were rapidly cooled to 1200 deg. Cent. and then 
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slowly cooled, the extension was not so great. These 
effects appeared to be confined to mild and low- 
carbon steels. The distribution of the residual 
austenite was always extremely uneven. Some of 
it could persist for very long periods, even below 
550 deg. Cent. When tests were repeated on a sample 
the quantity of carbide produced from the residual 
austenite often varied considerably, and for no 
apparent reason. It is suggested that ferrite is the 
active nucleus in this carbide formation. Lastly, 
the S-curve for the end of the transformation was 
examined. When a mild steel was slowly cooled 
from 1430 deg. Cent., the part above the knee was 
obviously moved well to the right, but below that 
point no appreciable shift was observed. 


Discussion 


Mr. W. Barr (Colvilles, Ltd.) said that a very 
puzzling feature about this phenomenon was 
the irregularity of the distribution, and in the 
introduction to the paper the author stated 
that it was not due in any way to segregation. 
Later, however, the author mentioned the 
possibility of uneven manganese content, 
and personally he found it rather difficult to 
correlate those two statements. The paper 
was a demonstration of certain effects, and he 
found it difficult to discuss it from the point 
of view of its practical implications. He 
wondered, however, whether it had any 
bearing on certain phenomena he had 
observed in work on high-tensile structural 
steels. The effect of grain size at those high 
temperatures decreased the total area of grain 
boundary at which transformation might 
easily be initiated, but he had suspected that 
that effect was not due solely to grain size. 
There was evidence, however, which led to 
the supposition that this was a phenomenon 
which was controlled by the size of the 
austenitic grain. 

Dr. T. Ko said the author’s observations 
might be summarised as follows :— 

(1) The Ar, range of mild steels is widened 
by heating the steel to high temperatures up 
to 1430 deg. Cent. 

(2) The widening effect increases with 
increasing Mn content. 

(3) This effect increases with increasing 
temperature between 1200 deg. and 1430 deg. 
Cent., but is smaller if the specimen is 
rapidly cooled through this range. 

(4) The distribution of austenite was not 
even ; in some grains, upon isothermal trans- 
formation, bainite and austenite are observed 
in the specimens quenched after two minutes 
at 250 deg. Cent., but fully martensitic in the 
others. 

(5) Massive carbide forms from the aus- 
tenite below 650 deg. Cent., sometimes 
together with pearlite. 

He said he had carried out work which 
showed no indication that heating to 1420 
deg. Cent. extended the transformation 
period much beyond ten minutes in plain 
carbon steels containing 0-6 per cent Mn, 
0-5 and 0-8 per cent C, air cooled from the 
austenitic range, after being heated to tem- 
peratures up to 1420 deg. Cent. The wide 
extension of transformation period in Dr. 
Whiteley’s specimen could probably be 
attributed to the heterogeneous nature of the 
steel at the transformation temperature. 
The discrepancy could be explained, quali- 
tatively at least, if we assumed that the man- 
ganese, owing to its higher solubility in 
austenite than in ferrite, became partially 
segregated in the austenite during the slow 
cooling. It was well known that manganese 
was very effective in reducing the rate of 
austenite transformation. This might also 
partially account for the increase in the effect 
’ of widening Ar, range by an increase in the 
manganese content. 

The shifting of the transformation curve by 
high-temperature heating was probably 
caused by an increase in the eutectoid 
austenite grain size after ferrite precipitation. 
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This difference in eutectoid austenite grain 
size would account for the difference observed 
between the slowly and rapidly cooled 
specimens. 

The difference in the fineness of the struc- 
ture was due to an increase in the number of 
ferrite plates in a given volume, after rapid 
cooling through the high-temperature range. 
He tentatively suggested that this increase 
in the number of ferrite plates was caused by 
an increase in the number of sulphide in- 
clusions, which nucleated ferrite precipitation 
from austenite during cooling. Incidentally, 
this might be the explanation of the effect of 
cooling rate through the austenitic range 
during previous heatings, on the austenitic 
grain size. If the theory of sulphide pre- 
cipitation was accepted, then the unevenness 
of the persistent presence of austenite could 
probably be accounted for by the minor 
segregation of sulphide in the steel, in addi- 
tion to any manganese heterogeneities to 
which Dr. Whiteley had drawn attention in 
the paper. Furthermore, the heating and the 
slow cooling from the high temperature 
would reduce the number of sulphide inclu- 
sions and the fineness of ferrite, thus con- 
tributing further to increasing the eutectoid 
grain size and to widening the Ar, range. 

Dr. Whiteley, replying briefly to the dis- 
cussion, said he had only one thing to say to 
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Mr. Barr at present, and that was that he did 
get hold of one sample which he heated to 
about 1300 deg. Cent. and cooled down, and 
it looked as if there was carbide in it, but he 
could not find any. He had expected to find 
it, but the result was negative. He gat|.ered 
that Dr. Ko stated that slow cooling dimin. 
ished the number of sulphide particles pre. 
cipitated. He had used the specimens nen. 
tioned in the paper—the slow and qui:kly. 
cooled ones—and compared them for sul. 
phide particles, using a special etching 
reagent which he had developed, althouzh a 
description of it had not yet been published, 
and even on the finest dot of sulphide this 
reagent showed a white ring round it. In inost 
cases the slowly cooled speciments had twice 
the number of sulphide particles, which he 
had expected. The results showed that slow 
cooling precipitated sulphide and quick 
cooling kept it in solution. He was goiny on 
with this work, but the trouble was that the 
etching reagent to which he had referred did 
not always work, and he was a little afraid of 
putting it forward for that reason. He 
promised to reply to the remainder of Dr. 
Ko’s remarks in writing. 

In the evening a commemorative lecture, 
“Sidney Gilchrist Thomas,” was presented 
by Mr. James Mitchell of which an abstract 
is given on page 572. 


(T'0 be continued) 


A Sheet-Annealing Furnace-Charging 
Machine 


CHARGING machine of 106 tons carrying 
capacity has recently been placed in service 
in the sheet mill annealing department of John 
Summers and Sons, Ltd., at Shotton Steel 
Works in Cheshire. The machine was designed 
and constructed by The Wellman Smith Owen 
Engineering Corporation, Ltd., at that com- 
pany’s Darlaston Works. It serves a battery 
of annealing furnaces and is designed to accom- 
modate two boxes of sheets, each weighing 
53 tons, at a time. It receives the boxes from 
racks situated on the outer side of its runway 
and, after annealing has been completed, returns 
the boxes to the racks for cooling. The con- 
struction and lay-out of the racking frame of 
the machine can be seen in the drawing and 
photographs we reproduce with this description. 
The track on which the machine travels is 
laid at floor level, and consists of two bars 6in 
square spaced at 19ft centres running parallel] 
with the length of the annealing shop. The 
annealing furnaces are on one side of the track 
and the cooling racks on the opposite side. Kick 
rollers bearing on rails attached to the walls 
are placed at both ends of the machine to take 
up end thrust. 

The charging machine consists of a travelling 
undercarriage on which four heavy rails are 
placed at right angles to the main track. These 
rails can be brought into alignment with 
similar rails in the furnaces and on the cooling 
racks, leaving a gap of 2in between the ends. 

The undercarriage is of welded construction 
and is mounted on four steel-tyred wheels. 
Two of the wheels are driven by a 40 h.p. 
electric motor through spur reduction gearing 
and @ cross shaft, giving a travelling speed of 
about 100ft per minute. 

Mounted side by side on the four under- 
carriage rails are two long narrow traversing 
carriages each consisting of a lower member or 
racking frame and a cast steel hoisting frame. 
Each racking frame comprises a steel slab 
carried on six axles fitted in gunmetal bushes 
inserted in the frame. A supporting wheel is 
keyed to each end of the racking frame axles, 
and between the frame and each wheel is fitted 
@ narrow roller, of smaller diameter than the 


wheel, and free to rotate on the axle. These 
rollers carry the hoisting frames, which take the 
form of two long inverted troughs having their 
supporting edges machined to form a series 
of inclined planes. The upper and lower ends 
of their machined surfaces are so shaped that 
the hoisting frames remain stationary on the 
rollers when in either the hoisted or the lowered 
position. 

A machine-cut steel rack bolted underneath 
each racking frame enables the complete 
carriage to be traversed inwards towards the 
furnace or outwards towards the cooling racks. 
When traversing there is no relative movement 
between the hoisting frames and the racking 
frames. 

Close to each end of the main undercarriage 
are two pinions which drive the racks. These 
pinions are driven at the same speed by means 
of bevel gears from a connecting shaft situated 
on the side of the machine opposite to that of 
the travelling gear. The connecting shaft is 
coupled to a two-speed gearbox driven by a 
55 h.p. electric motor. A slip coupling is fitted 
between the motor and gearbox, and traversing 
speeds of 5ft or 30ft per minute according to 
the gears engaged are obtained. 

Horizontal sliding stop pins are carried in 
heavy brackets at each of the four corners of 
the undercarriage. Holes near the end of tlie 
hoisting frames are so disposed that the pins 
can be passed individually through each frame 
to engage another bracket fixed between the 
frames. The holes are elongated to allow 
vertical movement of the hoisting frames with 
the pins inserted. The pins are carried by 
rollers mounted on needle bearings, and are 
actuated by a double-acting hydraulic cylinder. 
Oil pressure is supplied by a pump directly 
coupled to a 4 h.p. electric motor, which can 
only be started when the rack gear change 
lever is in the slow-speed position. 

As the machine is more than 30ft wide, it is 
provided with duplicated control stands for 
the operator, one at each end. In the cycle of 
operations, when the machine has been correctly 
aligned at the cooling side of track, the traverse 
ing carriages are run out in the lowered position 
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RACKING FRAMES OF FURNACE CHARGER 






CHARGING MACHINE FULLY LOADED 





riages are withdrawn to their travelling position 
on the machine. 
All gears, with the exception of the rack 


after which the high-speed traversing gear is 
engaged and the two carriages are traversed 
back to the machine carrying the boxes on the 


and pass underneath the charging boxes, which 
are supported on built-up rails and brickwork. 
The holes in the hoisting frames are then aligned 


with the stop pins, the carriage traversing slow- 
speed gear engaged and the hydraulic pump 


25'- 0” ins. Furnace 










19’- 0” Rail crs. 





32’- 8” 


hoisting frames. 
The machine is then moved into position 


pinions, are totally enclosed and suitable heat 
shields are fitted to protect the carriage wheels. 
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GENERAL ARRANGEMENT OF 


started. When the stop pins have been inserted 
by opening the control valve, horizontal move- 
ment of the hoisting frames is prevented. 
When the traversing motor is restarted the 
racking frames are moved along a distance of 
2lin, and during this movement the hoisting 
frames are lifted 3Zin vertically by the rollers 
underneath their inclined lower edges. This 
lifting movement is sufficient to raise the boxes 
clear of the fixed supports. The stop pins are 
then withdrawn clear of the hoisting frames, 
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FURNACE CHARGER 


opposite the furnace to be charged, and when 
the furnace door has been raised the carriage 
is traversed on to the furnace hearth rails, 
The carriage rack traversing slow-speed gear 
is then engaged, and the stop pins inserted in 
the ho'es in the hoisting frames, allowing the 
racking frames to be again moved 2lin and 
lowering the hoisting frames. The boxes are 
deposited on packing pieces supported by 
brickwork on each side of the furnace rails, 
and after withdrawing the stop pins the car- 





















































Books of Reference 


“The Electrician”? Blue Book, Electrical Trades 
Directory, 1950. Edited by 8S. G. Rattee, A.M.I.E.E. 
London: Benn Brothers, Ltd., 154, Fleet Street. 
Price £2 2s.—Users of this well-known directory 
will find that the task of reference is made easier by 
the fact that the contents of the 68th edition are 
more fully sectionalised under particular headings. 
In the previous edition, all references, including 
personal, manufacturing, contracting, engineering, 
references and numbering, about 12,000 entries, 
were embodied in the alphabetical section of the 
directory. This section has now been subdivided 
into eleven separate sections containing the relevant 
references under the following headings :—manu- 
facturing, engineering and other companies in the 
electrical and allied industries; merchants, ex- 
porters, importers and patent agents; electrical 
installation contractors; wholesalers, factors and 
distributors ; engineers ; electricity supply ; trans- 
port ; institutions, societies, associations and other 
organisations ; colleges, schools and institutes ; 
government departments, research establishments 
and municipal authorities; personal. Apart from 
this subdivision of contents, the information is 
much more detailed and there is an alphabetical 
guide or index to all the sections. The essential 
facts concerning a firm or individual can, therefore, 
be found either by referring directly to the entry in 
the appropriate section, or by turning first to the 
alphabetical guide which serves as an _ index. 
Approximately half of the directory is devoted to 
the classified section which lists the products of the 
electrical industry under alphabetically arranged 
headings and sub-headings. The last section gives 
a list of trade names and patented articles and their 
makers. Because ‘The Electrician’? Blue Book, 
1950, is easy to use it is likely to be well used. 
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Oil-Field Tractors 


and Trailers 


No, Il1I—(Continued from page 544, May 5th) 


MACHINERY AND Prre-Carryimne SEemi- 


TRAILERS 
our first article (April 28th) we mentioned 
that a machinery trailer, for carrying loads 
up to 50 tons, and thirty-five pipe-carrying 
trailers, each designed to support seven” oil 
pipes 93ft long, 30in diameter.and each of 
tons’ weight, are in production at the South 


the construction of the two types of trailer by 
various other drawings. 


Preg-CaRRyiInc SEMI-TRAILERS 
Although the tractor was demonstrated with 
the 50-ton machinery trailer it is with the pipe- 
carrying vehicles that it will chiefly be used 
by the Iraq Petroleum Company, so this part 
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ARRANGEMENT OF PIPE-CARRYING SEMI-TRAILER 


Green Works of Cranes (Dereham), Litd., 
Dereham, Norfolk, for the Iraq Petroleum 
Company. The machinery trailer has been 
completed and was illustrated in the earlier 
article by reproductions of photographs taken 
when the “ Mighty Antar” prototype tractor 





of the equipment will be described first. As 
shown in the arrangement views, the pipes are 
carried on two bolsters with semi-circular 
cradles, the front bolster mounted on a turn- 
table on the tractor and the rear bolster on the 
trailing bogie unit, with the pipes themselves 


Dita esrigroe 
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PIPE-CARRYING SEMI-TRAILER BOGIE 


was on test at Bagshot. Production of the 
pipe-carrying trailers is going ahead at the 
maker’s works and a photograph of the first 
unit to be completed, before its shipment to 
the Middle East, is reproduced herewith. 
For convenient reference we reproduce once 


again the arrangement drawings of the pipe- 
carrying combination of vehicles, and we show 


forming the connecting unit. Four pipes rest 
directly on the cradles, and three more on 

of the lower ones. As already cand hon 4 
when the vehicles are on the return journey, 
without @ load, the trailing bogie can be loaded 
on to the tractor itself, as shown, by swivelling 
the front bolster through 90 deg. and hooking 
the drawbar on to the protective framework 
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(commonly called the “headache rack”) 
behind the driver’s cab. .A crane is nec ossary 
to load the bogie in this fashion, but sho ld no 
lifting facilities be available, it may be sowed 
directly behind the tractor by its draw ar in 
the usual way. 

A safety connecting cable, having « dia. 
meter of fin and made of plough steeleco: :nects 
the front and rear bolsters, It is easily detach. 
able and when not in use can be coile: and 
carried in a tray.- A flexible rubber hose 
carries the two brake air lines and an e' \ctric 
light cable to the trailing bogie. When i:. use, 
this hose is held in position by 2in we bing 
straps passed around the load of pipcs, to 
prevent sagging ; when not required, the hose 
can be coiled and stored away on the vehi: le. 

The trailing bogie frame is entirely of w: lded 
construction, mainly a rectangular steel {:ame 
with cross members for the cradles. Unde: the 
frame is a transverse member to whic}. are 
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ARRANGEMENT OF TURNTABLE 


attached cast brackets supporting a 5in dia- 
meter cross shaft for the wheel suspension. 
There are eight wheels, the same size as 
those on the tractor, with 14-00 by 24in tyres, 
arranged as shown in the illustrations, in two 
groups of four. These wheels have been pro- 
duced by Cranes (Dereham), Ltd., and we are 
informed that the firm is at present the only 
maker of this particular size. Two spare 
wheels and tyres are carried, one on the trac- 
tor and the other on the trailing bogie. They 
are each mounted on an arm, which can be 
raised, and lowered by a screw handwheel 
linkage, so as to eliminate manhandling. 
The towbar on the front of the bogie is of box- 
section, with a forged eye, and is provided 
with a supporting leg, which can be swung 
upwards when not in use and secured in the 
up position by a pin. 

The beam suspension for the wheels is of 
considerable interest. It follows closely in 
general design the type of suspension originated 
by the firm for the war-time tank transporters, 
in which a cross-shaft held in brackets on the 
trailer frame carries two rocking beams bushed 
so as to rock freely. In that design at each end 
of each beam @ short axle is mounted and 
bushed 80 that it can oscillate freely, in a plane 
at 90 deg. to the beam. Each end of the short 
axles carries a wheel, so that there are eight 
wheels in all in two rows of four. 

This design of suspension proved very success- 
ful on rough ground and is embodied in the 
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present equipment, with, however, consider- 
able modifications introduced mainly with o 
view to reducing wear. A drawing repro- 
duce herewith shows the arrangement of the 
new running gear. The method of mounting 
the beams to the cross-shaft is as before, but 
the bushed journals at the beam ends have 
been eliminated and an entirely different axle 
mounting evolved. The main unit of each 
beam now comprises a tubular lower portion 
with a flange at each end and having a boss 
above it arranged at right-angles to take the 
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mounting about an axis at right-angles to 
the length of the tractor, and a limited amount 
of twist is allowed by its rubber mounting on 
the trunnions, as shown. The turntable itself 
is 36in in diameter and has machined on its 
upper surface a circular facing 3in wide, upon 
which the upper half of the turntable rests. 
Radiel members of the lower half connect 
with a hub taking a substantial kingpin attached 
to the upper half, and locating the whole 
assembly. There are phosphor-bronze rubbing 
plates .between the mating surfaces of the turn- 
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ARRANGEMENT OF 


main cross-shaft bushes. This unit is fabri- 
cated from plate and bar, with all joints elec- 
trically welded. In the tubular lower section 
two shafts, projecting from the tube front and 
reat, are each housed on self-aligning roller 
bearings, as shown. A shoulder is provided 
on each shaft to locate it relatively to the large 
outer bearing in one direction, and a large 
nut and lock-nut prevents movement in the 
other direction. In this arrangement the bear- 
ings are situated well apart and give excep- 


table and provision is made for lubrication of 
both the kingpin and the contact surfaces. 

The top half of the turntable is, of course, 
attached to the front bolster, or, in the case 
of the machinery trailer, to the front of the 
trailer. To make the assembly detachable, 
the upper part can be lifted clear after releasing 
a locking fork, the construction of which is 
clearly shown in the drawing. 

The front bolster is a welded frame with 
two cross-members supporting four cradles 
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ARRANGEMENT OF MACHINERY TRAILER SWAN-NECK 


tionally good support to the shafts. The end 
of each shaft is tapered and the short, trans- 
verse axles are fitted to this taper, instead of 
being mounted on bushes, as in the previous 
design. Seals are provided to prevent the 
ingress of dirt to the roller bearings, and pro- 
tection is also given to the main rocker shaft 
bushes. Each shaft can be withdrawn from the 
beam by undoing the bolts securing the outer 
bearing housing to the beam and pulling out 
the shaft complete with its outer bearing. 
It will be appreciated that this arrangement of 
enclosed roller bearings has two main advan- 
tages as compared with the floating bushed 
axle previously used. Wear should be neglig- 
ible and side-play and end-play of the axle 
reduced to a minimum, 


TURNTABLE AND FRONT BoLstER 


One of the drawings herewith shows the 
construction of the turntable mounted on the 
iractor, which serves to support the front bol- 
ster of the pipe-carrying outfit, or the front 
nd of the machinery semi-trailer, described 
below. The lower part o the turntable is a 


steel casting attached to the tractor through a 
Tt can rock on a double trunnion 


sub-frame. 





shaped to receive the pipes, which rest on 
renewable rubber inserts. 


MaAcHINERY SEMI-TRAILER 


The turntable and running gear for the 
machinery trailer is similar to that on the 
pipe-carrying semi-trailers, described above, 
and consequently needs no further description. 
The overall length of the machinery trailer is 
38ft 5in; the space within the well is about 
16ft 10in and the height from the ground to the 
floor 2ft 6Zin. It is designed to carry oil- 
producing and earth-moving machinery, mainly 
excavators, toa total weight of up to 50 tons. 

The trailer may be loaded from the side or 
from its front, after the swan-neck has been 
detached. A drawing we reproduce herewith 
makes this interesting operation clear. The 
swan-néck is detachable from the main trailer 
frame at its lowermost point. It is attached 
to the trailer frame by a turnbuckle and screw 
arrangement and located on it by two large 
** bullet.” pins, as shown. Below the front end 
of the frame are two 20-ton hydraulic jacks, 
on which the trailer front end can be lowered 
to the ground. Load distributing plates are, 
of course, necessary between the jack footings 
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and the ground. Light detachable ramps fit 
on the “bullet” pins when the front end is 
on the ground and are used for end-loading. 
For side-loading two light ramps are provided. 
When disconnected the swan-neck itself, of 
course, requires support, which is given by 
two screw-jacks between the swan-neck and 
the rear of the tractor frame. It is therefore 
simple to support the swan-neck and the trailer 
on their respective jacks, disconnect the trailer, 
drive away the tractor and lower the trailer 
to the ground, leaving its front end free for 
loading. When it is required to couple the 
units together again, the “ bullet” pins act 
as & location and guide. 

The cranked frame of the trailer is of all- 
welded construction, with two large box-sec- 
tion side-members built up from 15in by 4in 
channels connected together by }in plate. 
Three 10in by 34in channel-section members 
are arranged longitudinally between the main 
side-members. For cross-members 12in by 
5in H-section and 12in by 3}in channel-sections 
are used, welded to the longitudinals. 

Clayton Dewandre air-pressure brakes are 
fitted to all the wheels, operating Girling brake- 
shoes in drums 16}in in diameter and 5in wide. 
A land-operated parking brake is in the form 
of a screw handwheel, applying the shoes in 
the rearmort axles only. A spare wheel is 
carried at the rear of the trailer and can be 
handled by a detachable davit and chain 
lifting block. 


(To be continued) 
— 8 Qh 


Joint Summer Meeting 


THE invitation to hold a joint summer 
meeting with the North-East Coast Institution 
of Engineers and Shipbuilders in Newcastle- 
on-Tyne on June 27th, 28th and 29th has been 
accepted by the Institution of Naval Architects 
and the Institution of Engineers and Ship- 
builders in Scotland. A provisional programme 
has been arranged and the meeting will open 
on Tuesday morning, June 27th, at the Literary 
and Philosophical Society, when the Institution 
of Naval Architects and the Institution of 
Engineers and Shipbuilders in Scotland will 
be given a welcome to the City of Newcastle 
by the Lord Mayor and the president of the 
North-East Coast Institution of Engineers and 
Shipbuilders. There will be a presentation 
of the Diploma of Honorary Fellowship of the 
North-East Coast Institution of Engineers and 
Shipbuilders to Admiral of the Fleet, Viscount 
Cunningham of Hyndhope, followed by the 
reading of Institution of Naval Architects 
papers, and later an informal joint luncheon 
for members and ladies at the Station Hotel. 
In the afternoon there will be visits to works or 
shipyards or a trip on the Tyne in the Tyne 
Improvement Commissioners’ launch, “Sir 
William Stephenson.” A conversazione will 
be given by the North-East Coast Institution 
of Engineers and Shipbuilders at the Old 
Assembly Rooms in the evening. On the morn- 
ing of Wednesday, June 28th, an Institution of 
Engineers and Shipbuilders in Scotland paper 
and an Institution of Naval Architects paper will 
be read at the Bolbec Hall. Visits to works or 
shipyards, or an excursion to the Roman Wall 
have been arranged for the afternoon, and in 
the evening there will be a reception by the 
Lord Mayor in the Laing Art Gallery. On the 
last day of the meeting, Thursday, June 29th, 
a North-East Coast Institution of Engineers 
and Shipbuilders paper and an Institution of 
Naval Architects paper will be read at the 
Bolbec Hall, and in the afternoon there will 
be a choice of visits to King’s Colleze, Teesside 
works or shipyards in Co. Durham. 


——_————— 


Burpinec Fium.—We recently attended the 
premiére of the film, ‘ Building Homes,” which has 
been made by John Laing and Son, Ltd., London, 
N.W.7, to show the system of non-traditional 
permanent house construction (known as “ Easi- 
form”? Houses) developed by that company. The 
film is in colour and runs for thirty-four minutes. 
1t may be obtained on loan from John Laing and 
Son, Ltd., free of charge. 
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THE PROMISE OF THE GAS TURBINE 

To judge from experience of two world wars 
a psychological reaction immediately follows 
the end of hostilities. It breeds in all men 
an unjustified optimism about the future. 
Nor are scientists and engineers any more free 
from it than others. During the five years 
since the war ended how many expectations of 
rapid progress, widely held in this country 
in 1945, have been subdued by events! 
In politics the socialists have failed to build 
that idealistic state which they hoped to 
create through legislation; and in the 
technical field engineers have learnt that it 
is going to take very much longer than 
they originally anticipated to develop for 
use in peace new forms of prime movers 
(and many other devices, too), originated 
during the war for wartime purposes. 
The industrial use of nuclear power, for 
instance, no longer seems, as it did in 1945, 
just “round the corner.” Indeed, as each 


year passes, the day when it will come into 
anything like general use apparently recedes 
further and further along the road into a 
The gas turbine, a 


more distant future. 
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success in the air before the war ended, is 
closer to technical and economic success in 
industry. But even for that prime mover 
development has been less rapid than 
the wartime achievements of Commodore 
Whittle led engineers to expect. One firm 
alone, a Swiss one, has so far any experience 
of the operation of gas turbines in industry, 
although many prospective makers and 
research organisations in this country and 
abroad have experimental machines in 
operation. Thus, in presenting the May 
Lecture on “Industrial Gas Turbines” to the 
Institute of Metals last Wednesday, Dr. 
Roxbee Cox had to speak not about the 
achievements of the gas turbine in the 
present but of what it may achieve in the 
future. 

The realms of prophecy are never safe. 
But Dr. Roxbee Cox did not prophecy. 
He related merely what is being done to 
develop the gas turbine and with what 


hopes and aspirations research workers are. 


inspired. His lecture—an abstract of which 
appears in this issue—ranged over a very 
wide field and, indeed, much that he had 
to say was familiar enough to engineers, 
though it may have been less familiar to 
an audience of metallurgists. But, if it 
did nothing else, the lecture did reveal very 
effectively what are those prospects which 
are proving so exciting to those working 
upon gas turbine problems; and if, indeed, 
the more critically inclined may quite 
reasonably question whether all those pos- 
sibilities are likely in the end to prove prac- 
ticable, there can be no doubt—so exciting 
are they—that they ought to be investi- 
gated. Nowhere, for a country with great 
resources of coal but very little oil, are those 
possibilitivts more exciting than in the use 
of gas turbines with coal as a fuel or in 
conjunction with coal fields. The Fuel 
Research Station and the British Coal 
Utilisation Research Association both have 
researches in progress on combustion cham- 
ber design for coal-burning gas turbines. 
One important point has already been 
established. There is, indeed, a major 
technical problem in finding out how to 
deal with the ash, but it is not accompanied 
by a chemical problem comparable with 
that provided by vanadium in residual oils. 
Moreover, as Dr. Roxbee Cox pointed out, 
there are more ways of using coal as a fuel 
than burning it directly in an open cycle 
gas turbine. The fuel can, for instance, 
be first gasified in a producer; or alter- 
natively it can be burnt under an air “ boiler ’’ 
to heat the turbine air. More exciting— 
though further within the realms of the 
insufficiently explored—is the possibility 
now being investigated practically that a 
supply of gas can be secured from seams 
of British coal, so thin as to be otherwise 
unworkable, by underground gasification. 
There is still another application of the gas 
turbine for which its qualities seem almost 
uniquely to suit it. It is the burning of 
methane present in the upcast air from 
gassy mines. That methane seldom occurs 
in concentrations higher than a mere 1 per 
cent. But an air fuel ratio of 100 to 1 
happens to be of the right order for 
a gas turbine. The low concentration of 
gas is therefore a disadvantage only in that 
preheating to 980 deg. Cent. is required to 
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start combustion. Since it seems possible 
that all the power required by our collieries 
might be generated in this way from .pcagt 
methane the research now taking lace, 
which will take a practical form when « gas 
turbine now under construction has been 
completed, is well worth while. 

But it is still as true to-day as it \.s in 
the year when the war ended that the 
gas turbine is a machine of high promis« for 
the future, not yet a machine, like the s' cam 
turbine, secure in the esteem of engincers, 
All the projects for its use, for bur: ning 
methane from upcast shafts or undergr: und 
gasification, for generating peak or base |oad 
power, for using peat as a fuel, for driving 
locomotives to compete with “ steamers,” 
diesels and electrification on the railwiys, 
for propelling ships at sea and lorries and 
cars on the roads still depend for their 
eventual success upon a demonstration that 
the gas turbine can be not only as efficient 
for its purpose as another prime mover but 
as reliable and as long-lasting. Only in the 
air has that demonstration been given. 
Until it has been given it will remain 
possible for doubters to say of gas turbine 
research workers that “dream after dream 
ensues, and still they dream that they 
shall still succeed, and still are dis. 
appointed.” At present far more is 
being spent on gas turbine research than 
can be foreseen as a return by way of profit 
on machines supplied for several years to 
come. That research is supported by the 
Government, large authorities, and the 
larger firms, and by the enthusiasm of such 
men as Dr. Roxbee Cox. But a practical 
demonstration that the acknowledged valu- 
able qualities of the gas turbine can be com- 
bined with that reliability that every engi- 
neer-in-charge requires might well create a 
demand comparable with that which led 
to the very rapid development of the steam 
turbine at the beginning of this century. 
Were such a demand to exist, much more 
than at present might profitably be expended 
on gas turbine research, and projects that 
are now but promises might be proved 
impracticable or brought the more rapidly 
to fulfilment. 


AUSTRALIA'S POST-WAR NAVY 


THe formation of No. 21 Carrier Air 
Group on April 25th (Anzac Day) at the R.N. 
Air Station, St. Merryn, Cornwall, marks a 
further milestone in the rebuilding and 
reorganisation of the Royal Australian Navy 
to meet the change in world conditions since 
the war. The people of Australia now feel 
that even though they lack sufficient num- 
bers and resources to defend themselves alone 
against any prolonged attack by a major 
power, it is none the less their duty to make 
an adequate contribution towards their 
own defence, and the defence of the British 
Commonwealth and Empire. A naval pro- 
gramme is already well under way and the 
Government’s aim is to ensure that the Royal 
Australian Navy should be able to provide 
a task force of aircraft carriers, cruisers 
and destroyers which will be capable of 
operating either by itself or in company 
with the other forces of the Commonwealth 
and its Allies. One light fleet carrier of the 
“Majestic ”’ Class, H.M.A.S. “Sydney,” 
manned by the 20th Carrier Air Group, 
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arrived in Australian waters in May of last 
yea’, and a second carrier of the same class, 
H.M.A.S. ‘‘Melbourne”—to be manned 
by the newly-formed 21st Carrier Group— 
is under construction in this country for the 
Royal Australian Navy and is due to arrive 
in Australian waters in 1952. Both Groups 
consist of two squadrons, one equipped with 
“Sea Fury ” and the other with ‘ Firefly ”’ 
aircraft, and a naval air base has recently 
been commissioned at Nowra, 100 miles 
north of Sydney, to provide the necessary 
training in dummy deck landings, cannon 
and rocket firmgs and other shore-based 
practices. After disembarking the 20th 
Group at Nowra, H.M.A.S. “Sydney” 
will arrive at Portsmouth in July and return 
to Australia in October with the 21st Group. 
Three of Australia’s cruisers were sunk 
by enemy action during the war and she 
now has only the 10,000 ton ‘‘ Australia ’’ 
and “Shropshire” (the latter a gift from 
Britain) and the reasonably modern 6in 
gun “Hobart.” Judged by modern stan- 
dards, the “ Australia ’’ and “ Shropshire ” 
are no longer first-class fighting ships, but 
with their large radius of action they should 
still be of considerable value for Pacific 
operations. In the event, it would seem 
unwise to replace or add to these ships at 
the present time in view of the First Lord’s 
announcement last year that research work 
on the armament intended for our own three 
cruisers under construction will not be 
sufficiently advanced to justify a restart 
on their structural work during the course 
of the next two years. Every effort is, 
however, being made meanwhile to build 
up a strong force of destroyers and apart 
from the five “ Q”’ class and three “‘ Tribals,”’ 
left over from the war, Australia now has 
six modern destroyers, building in her own 
yards—four ‘‘ Daring” and two “ Battle” 
class. One of the latter, H.M.A.S. ‘‘ Tobruk,” 
has already done her sea trials and the 
second, H.M.A.S. “ Anzac,” is fitting out 
at Williamstown (near Melbourne) and 
should soon be ready for service. The 
construction of these six large, modern 
destroyers in Australian shipyards—only 
two less than are now under construction in 
this country—is a remarkable achievement. 
Up to the end of the last war Australia had 
built the hulls and parts of the engines and 
equipment for two small cruisers, a sea- 
plane carrier, three ‘‘ Tribal ” class destroyers 
and several frigates and corvettes, but the 
six ships with their machinery now building 
are not only the largest destroyers and the 
most powerful engines yet built in Australia, 
but the engines and boilers are being con- 
structed entirely by Australian workmen 
and out of Australian materials. Hitherto, 
many important components have had to 
be imported. As in the case of the latest 
R.N, destroyers, aluminium is being exten 
sively used for minor bulkheads, deck- 
houses and mess fittings and the vessels 
are being fitted with all the latest amenities 
—cafeteria, refrigerator units and cold 
water drinking sets, &c. Australia is indeed 
already in a position to provide a marked 
contribution to the shipbuilding resources 
of the Commonwealth. She now has eight 
building yards with a total output capacity 
of 75,000 deadweight tons (carrying capa- 
city) of merchant ships per annum. Vessels 
of up to 12,500 deadweight tons have been 
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and are being built. There is also a.capital 
ship graving dock at Sydney, completed in 
1944, which was used by the British Pacific 
Fleet during the war. All types of ammuni- 
tion and naval shell up to 8in are manu- 
factured by the Munitions Supply Depart- 
ment and mines were made in large numbers 
during the war. 

For a short period between the two wars, 
the R,A.N. established a submarine branch, 
but it was not a great success owing to the 
specialised nature of machinery and equip- 
ment required for submarines. Great impor- 
tance is, however, attached to anti-submarine 
training and in addition to an anti-submarine 
school at Sydney, two (soon to be increased 
to three) R.N. submarines are now per- 
manently based in Australian waters, to 
provide the necessary anti-submarine train- 
ing at sea for both the Royal Australian 
and Royal New Zealand Navies. Empire 
defence requirements have also been kept 
in mind by the provision of an advanced 
fleet and repair base at Lombrun Point. 
in Los Negros Island, in the Admiralty Island 
group of New Guinea, where deep draught 
vessels can be berthed close to the shore. 
The R.A.N. receives £15 million annually 
of the approved five-year defence programme 
and there can be no doubt that Australia is 
acquiring the kind of task force suit- 
able for her own needs and as her contri- 
bution to Empire naval defence. The 
Australian Navy is, moreover, a complete 
organisation, available to be expanded and 
built upon as required when the emergency 
> —— 
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Metallic Creep and Creep-Resistant Alloys. 
By A. H. Sutty. London: Butterworth’s 
Scientific Publications. 1949. Price 25s. 

Dr. SULLY in this book has endeavoured to 
present the point of view of the industrial 
worker and the academic worker in this field, 
and has attempted to bridge the gap between 
them. The book covers seven main topics : 
measurement of creep, creep curve character- 
istics, physical theory of creep, metallurgical 
factors influencing creep, creep of ferrous and 
non-ferrous alloys, and the development of 
creep-resistant materials. ‘‘ Measurement of 
Creep ” covers a consideration of the various 
types of machines and extensometers for 
carrying out tensile creep tests. Mention is 
made of some other tests, but this portion of 
the chapter might reasonably have been 
extended to deal with further varieties of 
tests, such as torsion creep, combined stress 
creep and relaxation, which have been 
appreciably used. 

The author discusses the characteristics 
of the transient, quasi viscous, and tertiary 
regions of the general creep curve, especially 
concerning himself with the use of these 
characteristics in the numerical prediction of 
creep properties. He mentions a variety of 
the semi-empirical equations put forward for 
this purpose. Correlation between short and 
long-period creep tests is considered, and 
mention is made of the experiments of 
Chalmers on microcreep and anelasticity. In 
discussing the physical theory of creep the 
author surveys the merits and limitations of 
the physical theories so far advanced in 
explanation of the various varieties of creep. 
This section should prove particularly useful 
to engineers and-others whose acquaintance 
with fundamental theory may not be very 
great, as a background against which the 
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more practically useful creep characteristics 
of metals may be viewed. The part played 
in creep by a considerable variety of metal- 
lurgical factors such as crystal size, recovery 
and recrystallisation, soluble and insoluble 
impurities, alloy additions and heat-treat- 
ment, is considered. The author here succeeds 
in presenting in relatively cohesive form data 
which is frequently put forward in a hap- 
hazard and factual manner. 

Two further sections deal respectively with 
creep characteristics of carbon, low alloy and 
austenitic steels, cast iron, and various engi- 
neering non-ferrous alloys. Obviously a 
great mass of data is available here, and the 
author has set himself the task of presenting 
the essentials of this information in such a 
manner as to provide a sound introduction 
to those wishing to acquaint themselves in 
detail with creep characteristics of any of the 
particular alloys mentioned. In conclusion, 
the writer anticipates likely trends in develop- 
ment of future alloys required for the con- 
tinually increasing operational temperatures 
and gives his opinion as to the most simple 
and direct means to this end. British and 
American standard specifications for long- 
period creep tests are contained in an 
appendix to the book. 





Stirnrad-Planetengetriebe. By Rexmt Pop- 
Pinca. Stuttgart: Franckh’sche Verlags- 
handlung. 1949. 

Dr. Inc. Poppinea’s book on the kine- 
matics of the simple and compound epicyclic 
gear is in a different class from any other 
known to the reviewer. His discussions of 
the inversions of the single annulus and, later, 
of the double annulus, trains, and his 
handling of the problems of potential power 
involved are both lucid and masterly. His 
many curves showing the variation of line 
velocities, tooth load, potential power, spur 
requirements, &c., with gear ratio will 
undoubtedly serve to clarify the ideas of 
many epicyclic gear designers as to the 
limitations and also the possibilities of this 
form of gear. 

The exhaustive list of references in the 
German language, and his good list of refer- 
ences in English and other languages will 
prove to be invaluable to anyone also writing 
in this field, although little more remains to 
be said on the purely theoretical aspects of 
the field covered by this book. On the prac- 
tical side, however, much remains to be done, 
and it is here that the author is weak. The 
limits of practical possibility for epicyclic 
gears which are quoted by the author fail 
entirely to take account of the revolution 
which his fellow countryman, Herr W. G. 
Stoeckicht, has brought about in the field 
of power transmitted, ratios used and effi- 
ciencies obtained. This revolution has been 
brought about by the study, not of the 
stresses, but of the strains in the epicyclic 
gear, and a thorough theoretical study of this 
aspect of epicyclic gear design is long overdue. 
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Sidney Gilchrist Thomas* 


By JAMES MITCHELL, C.B.E.t 


pera mp and scientific progress repre- 
sents the oft-times puny efforts of man 
to solve problems set by nature with almost 
baffling artfulness. There is no better illus- 
tration of this than the close association 
of iron and phosphorus in the earth’s crust. 
Iron, a metal capable of such extensive use 
by man in his various activities, has been 
provided in truly ample quantities, but in 
association with a material which, unless a 
method for its elimination is found, destroys 
its real usefulness. 

The introduction of the basic process in 
1879 opened up the iron-bearing riches of 
the world and placed the iron and steel 
industry on the broad-based foundation 
which gave it an importance, probably 
second to none, in the process of the develop- 
ment of civilisation. 

Surprisingly little is, in fact, known of 
Thomas as a man, apart from those activities 
devoted to his chief life-work. He seldom 
or never appears, so far as we have been able 
to trace, in the galaxy of remarkable per- 
sonages whose sayi and doings are a 
feature of the autobiographies and memoirs 
of the crowded mid-Victorian stage. Prac- 
tically all that we know of him as a man can 
be gleaned from two volumes by relatives 
(his sister and his cousin) and in numerous 
letters to correspondents which these works 
reproduce. We may picture the physical 
man—spare, with perhaps, later, the stoop 
of the invalid, but with an alert step, a 
kindly eye, and the fine head of the thinker ; 
his portraits suggest the musician or the 
poet. Of abstract characteristics, we know 
that he was industrious to a remarkably 
high degree, with the sense of duty and 
responsibility highly developed, and a capa- 
city for liking and being liked by a wide 
diversity of people. It is on record that he 
appealed to such very different individuals 
as Andrew Carnegie and William Ewart 
Gladstone. There is a repeated suggestion, 
too, in his letters particularly, of a strong 
sense of fun, maybe even of mischief. He 
certainly possessed the truly great man’s 
first essential characteristic of being ironi- 
cally amused at his own apparent impor- 
tance in the sight of others. He can be 
credited with a streak of almost super caution. 
He did not relinquish the small but sure 
competence of his salary as a clerk at the 
Thames Police Court until the first royalties 
from his process became available. 

For our purposes, however, his outstand- 
ing characteristics were his pertinacity, 
patience, and a real ability to lead and inspire 
those with whom he was associated. Attrac- 
tive as it may be to dwell on what must 
have been a very pleasing personality, it 
is his contribution to technical knowledge, 
the methods by which he made it, and the 
implications of these, which still remain for 
us as important to-day. 

For twenty years before 1877, the battle 
of steel, as it would certainly have been 
called in our day, had been waged against 
wrought iron as a structural material, 
with one serious disability on the part of the 
attacker. The steelmaking processes of 
Bessemer and Siemens, whilst they could 
refine iron more quickly and more etono- 
mically than the older puddling process, 

*Iron’and Steel Institute, April 26th. Abstract of 
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failed completely to remove any phosphorus 
present in the original pig iron. Many 
varied and highly ingenious theories were 
advanced to explain this disability. We 
must remember, of course, what, for want 
of a better expression, one may describe as 
the climate of metallurgical thought of the 
time. This climate, as we are now, wise 
after the event, in a better position to appre- 
ciate, included a bank of fog arising from 
existing metallurgical practices. 

In March, 1878, at London, Lowthian 
Bell read a paper before this Institute, 
“On the Separation of Phosphorus from 
Pig Iron.” Working on the reactions of the 
puddling process as they conceived them, 
Bell and various other metallurgists were 
endeavouring to eliminate phosphorus by 
washing processes, the chemical detergents 
being oxide of iron and similar materials. 

The discussion of Bell’s paper focusses, 
in an interesting manner, the metallurgical 
thought of the period. The most interest- 
ing feature of the discussion, however, 
was that it provided the opportunity for 
Thomas to make the first public intimation 
of his own success in solving the great metal- 
lurgical problem of the time. 

At the end of the discussion, which in 
fact underlined the failure of all eminent 
metallurgists of the day to remove phos- 
phorus to the required degree, a young man 
of twenty-seven rose and intimated that he 
had, in fact, achieved this end. Surely this 
must constitute one of the more amusing 
ironies of metallurgical history. 

An eyewitness records :— 

“ |. . I remember distinctly the pitying 
smile of derision and the stony stare which 
pervaded the countenances of the distin- 
guished assemblage. No one thought it worth 
while to refer to Mr. Thomas’s claim or ask 
him ‘ How he did it?’ .. .” 

It has been recorded in several publications 
that the claim was received not with incredu- 
lity but with an attitude much more deadly 
from the point of view of progress; it was 
ignored. This negative procedure, so lethal, 
one understands, to the pursuit of a political 
career, was not, in fact, adopted. Thomas’ 
claim was not ignored, but it was treated 
with bland paternal scepticism, which so 
frequently acts as a spur to younger minds. 
The Institute proceedings report Lowthian 
Bell, in his reply, as saying :-— 

*“* With regard to what Mr. Sidney Thomas 
hoped (author’s italics) to do with the 
Bessemer Converter, he was so much inter- 
ested in freeing iron, and particularly 
Cleveland iron, from phosphorus, that he 
should hail as a public benefactor any gentle- 
man who would come forward and do the 
work more perfectly or more economically 
than he had been able to effect this object 
himself.” 

Bell and the other metallurgical elder 
statesmen of the day did not have long to 
wait to “hail the public benefactor,” as, 
within a year, a paper was presented which 
was to establish the truth of the young 
man’s claim. He had certainly effected the 
object ‘‘ more perfectly ’ and “‘ more econo- 
mically” than was possible by the earlier 
and less satisfactory methods to which they 
had been directing their efforts. 

The paper by Thomas and Gilchrist on 
“The Elimination of Phosphorus” was 
prepared for the Autumn Meeting of 1878, 
which was held in Paris. Time, however, 
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was not available to permit of it being read 
and discussed. It has been suggested that 
because of the postponement of a comniunij. 
cation which, we now know, was of ‘irst 
importance, the Council of the day exhib ited 
politeness rather than prescience, the gre iter 
number of papers taken being by Contin. 
ental authors. We can the more reailily 
accept the charitable view that time a!one 
was the reason for the omission in thai it 
was indeed welcome to Thomas, and, furt ier, 
when the matter was presented in ful! at 
the Spring Meeting of 1879, a complete 
process, commercially proven, was giver to 
the world. 

The original paper recounts the exp: ri- 
mental campaigns with apparatus the lary st 
units of which could not handle more than 
a@ maximum of 12 cwt of iron. It sets cut 
the results which led to the fundamental 
conclusion of the work, best given in the 
author’s own words :— 

“It is on the production of a basic eartiiy 
slag by the additions of large quantities 
of calcareous bases, and without excessive 
waste of linings and metal, and the construc- 
tion of a durable basic-lining, that, we ven- 
ture to think, the economic solution of the 
phosphorus problem depends.” 

The delay at the Paris meeting had one 
further important and probably decisive 
result on the development of the process. 
The preprint of the paper and a meeting with 
Thomas, during a visit to Le Creusot, 
interested Mr. E. Windsor Richards so much 
that he obtained the consent of his directors 
to proceed immediately with trials of the 
process on a works scale at Bolckow 
Vaughan’s plant at Middlesbrough. The 
results of these trials added immeasurably 
to the rapid commercial development of tlie 
process. 

When, in due course, the subject was 
discussed at the Spring Meeting of the 
Institute on May 7 and 8, 1879, the 
meeting took a form which could be described 
without exaggeration as an International 
Symposium. The speakers taking part 
came from almost every country which at 
that time could be regarded as having an 
immediate interest in the solution of the 
phosphorus problem. 

In addition to Thomas and Gilchrist’s 
original paper, an addendum, concerned 
very sereity with the progress of the Middles- 
brough work, was read. There were also 
various other contributions from metal- 
lurgists who had given of thought, time and 
work to the problem. 

We are commemorating to-night the 
Centenary of Sidney Gilchrist Thomas, 
but he would have been the first to admit 
that his name should not stand alone as the 
discoverer of the basic process of steel- 

ing. Essentially, the triumphant estab- 
lishment of the process rested on almost 
inspired. teamwork. Thomas was no strug- 
gling inventor with limited opportunities, 
for the development of his ideas, but the 
leader of a team almost miraculously suited, 
by training and position, to the project in 
hand; Gilchrist, on whom fell the burden 
of the earliest experiments and who, in 
Thomas’ own words, brought to “... un- 
wearied exertions, conspicuous energy and 
ability...” ; Martin, who took such a warm 
and helpful interest in the progress of the 
work at a critical time, and Windsor Richards, 
who perbaps more than = other, brought 
the matter to commercial fruition. The 
acknowledgment of all those services could 
not perhaps be better expressed than in the 
addendum to the original Thomas-Gilchrist 


paper. 
“Tf the results now brought before you 
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seem to possess any value, that value is 
chiefly owing to those to whose discernment 
and energy it is due that the opportunity 
has been given to develop the system under 
favourable circumstances. To Mr. Windsor 
Richards, especially, we are indebted not 
on'y for constant counsel and his invaluable 
personal assistance in bringing the process 
into technical working, but for being in a 
position to lay before you the results of 
blowing Cleveland pig on a_ practical 
scale.” 

The commergial development of the basic 
Bessemer process was rapid in the years 
immediately following 1879. Not unnatur- 
ally, the greatest progress was made on the 
Continent, where the raw materials were 
peculiarly suited to the manufacture of a 
suitable iron. Within three years the pro- 
duction of basic Bessemer steel had risen 
to almost 30,000 tons per month; France, 
Germany, and Austria being the chief 
Continental countries to adopt the process. 
Basic open-hearth developments followed, 
the first basic open-hearth steel of which 
there is any definite record having been 
made at Le Creusot Works in France. In 
September, 1883, the production of basic 
steel by both processes was 60,000-70,000 
tons per month. 

The rapid development of the basic Bes- 
semer process on the Continent and, in 
some cases, its economic survival, can be 
directly attributed to the usefulness, as a 
fertilizer, of the phosphate slags arising 
from the process. omas appears to have 
been one of the first people to realise the 
importance of this matter. Indeed, the 
later years of his life were spent on an 
elaborate experimental programme designed 
to treat the slags to render them suitable 
for fertilizer purposes. German work, how- 
ever, just before his death, demonstrated 
that it was not a chemical, but a mechanical, 
treatment that was necessary. If the slag 
were ground finely enough, direct application 
to the soil produced the desired effects. On 
the Continent, particularly, the credit obtain- 
able from the slag as a fertilizer was fre- 
quently great enough to pay for the con- 
version of pig iron into steel; the cost of 
suitable pig iron was also the ingot cost. 

Before we leave this brief historical sur- 
vey, we must note the significance of the 
way in which Thomas achieved success. His 
discovery was no empirical jeu d’esprit. 
Not for him were the flash of inspiration, 
the bright idea tossed off at an odd moment. 
To a thorough and painstaking technical 
training he added, by study, the accumu- 
lated knowledge of the relevant facts: 
his experimental researches were the logical 
sequence of what his predecessors had done. 
There is, for our encouragement, an inevit- 
ableness about the way he was led to his 
great achievement on the twin foundation 
of his own training and the work of his 
predecessors. 

In the discussion of Thomas’s first paper, 
Stead reported that at Middlesbrough they 
had already achieved nine blows per bottom 
and that it was probable with a little prac- 
tice, ““. . . they might get up to nineteen 
or more blows.” The average bottom life 
in good practice to-day is somewhat over 
fifty blows per bottom. Similarly, with 
linings, well over 200 blows per lining are 
now achieved as standard practice. The 
greatest improvement in this connection, 
however, is perhaps in a greater understand- 
ing of the essential conditions for the satis- 
factory burning of dolomite and the grading 
of that material in the correct size propor- 
tions. These considerations apply whether 
brick or rammed lining is used. Converter 
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size and design have also undergone con- 
siderable changes. From the 8-ton vessels 
of seventy years ago, capacities up to 60 
tons have been employed, although possibly 
the average size is within the range 25-35 
tons. Converter design has also achieved 
increasing importance and has had its effect 
not only on the yield of material but on the 
quality of the product. In general, the 
tendency is towards an internal form which 
will give comparatively shallow bath depths 
for any given nominal capacity. 

It is, however, within recent years in the 
metallurgical control of the operation that 
the greatest advances have been made. A 
recent exhaustive study of the Bessemer 
process by technicians, some of whom com- 
menced the investigation with by no means 
favourable views of the process, led to the 
conclusion that :— 

“In view of the improved control of the 
modern basic Bessemer process as prace 
tised in Britain, many of the old prejudices 
are now without any foundation in fact, 
and that the metallurgist has now to use an 
open mind when choosing between basic 
Bessemer and open hearth steels.” 

In considering, therefore, the application 
of the basic system of steelmaking from 
various types of iron, ially for new 
projects involving the erection of new plant, 
it can be assumed that, where economic and 
other conditions permit, the basic Bessemer 
is an alternative to the open-hearth or any 
other method. 

The factor which, more than any other, 
determines ultimate practice is, of course, 
economics. The numerous variations and 
combinations of plant and practice which 
are possible and practicable under to-day’s 
conditions offer ample scope for the attain- 
ment of the best economics in any particu- 
lar case. A process which is well suited to 
certain conditions may be quite wrong for 
others. There are many parts of the world 
to-day where the existing practice is a sur- 
vival from some since altered set of cir- 
cumstances—not always right even for 
them—and it is the practice in these par- 
ticularly which requires re-examination in 
the light of the latest conditions and know- 
ledge. 

The chief interest of these considerations 
for us here is in the sphere of phosphorus 
content and of phosphorus removal from 
what is to-day termed the metallurgical 
load. The amount of this element present 
in the metallic charge which is to be turned 
into steel may vary from 0-1 to 2-0 per 
cent in different cases and under different 
conditions. Only at the extreme limits of 
this range would it be correct to assert that 
the proper practice is beyond question. 

It will be agreed that when the phosphorus 
does not exceed 0-3 per cent, there is little 
doubt that the steelmaking process which 
will give the best results, both from the 
point of view of resulting quality and econo- 
mics, would be the normal open-hearth 
fixed-furnace practice of to-day, best exem- 
plified rig 2 in the great open-hearth 
shops of the American steel industry. 

At the other end of the possible phos- 
phorus range, say, 1-5-2-0 per cent., the 
basic Bessemer process is the obvious choice, 
although current metallurgical opinion might 
accept this with some reservations. Possibly, 
it would only be where there are other uses 
for mill and uprising finishing process scrap 
that the converter process would be accepted, 
without dispute. 

It is the large number of cases falling 
between these extremes, however, which 
call for re-examination. There is an increas- 


ingly large tonnage of ore to-day giving 
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pig iron with a phosphorus content which 
brings the furnace charge within the limits 
which give a metallurgical load too heavy 
for ordinary open-hearth practice. The 
same result may arise from changes in the 
pig/scrap ratio necessitated by supply or 
other conditions. The basic system in these 
cases has not yet been developed to cope 
with this difficulty, at least, when full 

is given to economics. What then is the 
next step ? 

It is always profitable to re-examine old 
ideas in the light of modern knowledge, 
and this, in effect, is the reason for the 
renewed interest in what may conveniently 
be called washing and duplexing processes. 
We have already seen that, about the time 
of the origin of the basic Bessemer process, 
washing with suitable slags was being 
attempted as a means of phosphorus removal, 
whilst, in recent years, the group of processes 
associated with the name of M. Perrin have 
been applied for a wider range of purposes, 
including dephosphorising, deoxidation and 
the incorporation of various alloying ele- 
ments for special-purpose steels. 

The term duplexing whilst ordinarily used 
to indicate combinations of converter/open- 
hearth, or converter/electric-furnace pro- 
cesses, can be stretched to cover such his- 
torical manouvres as the Bertrand-Thiel 
and Hoesch processes. It could also embrace 
such variations as preliminary mixer refining 
and the large tilting-furnace operations, in 
which one or more slags are made and 
removed with a specific object in view. 

Whilst these variations are practicable 
and, indeed, in some cases, in commercial 
operation, no one of them can be regarded 
as so promising that it provides a general 
answer to the problem. Are we not perhaps 
at the point where combinations of known 
practices and current ideas may not indeed 
be the next stage in the evolution of the 
industry ? After almost one hundred years 
of work on the present lines, may not a 
revolution in our methods be about due ? 
What is needed to-day is another Thomas, 
with his clear-sighted vision and singleness 
of purpose, together with that intense con- 
centration of effort which, when they are 
found in happy combination in a single man, 
can make such changes possible. 

In the research laboratories of the world 
to-day the effect of individual elements on 
pure iron is the aim of assiduous study: 
to make pure iron first and add the essential 
elements in the necessary proportions, 
rather than to accept their presence in 
quantities which we cannot in fact by present 
methods remove. May this not be the 
direction of such a revolution ? 

Consider the aim set out in these words :— 

“It is daily becoming better understood 
that the qualities of steel are influenced, 
in a degree that seems hardly credible, 
by the presence of other substances, in 
addition to iron and carbon, in quantities 
which, in any eyes but those of chemists, 
seem utterly insignificant, but which never- 
theless determine the tensile strength, the 
ductility and other of the most important 
properties of the alloy; and it is probable 
that a time will come when the properties 
of steel will be determined by careful analysis 
with as much ease and certainty as they can 
now be ascertained by the ordinary tests 
of the workshop. The outcome of such 
knowledge would be, of course, an endeavour 
to free iron from all adventitious substances 
in the converter, to reduce it to a state of 
chemical purity, and then to confer upon 
it, by the careful addition of the necessary 
ingredients, whatever qualities might be 
desired.” 
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Apart from the use of the somewhat 
unusual word “ingredients,” unusual at 
least in this connection, there is little to 
suggest that the paragraph was taken from 
The Times of May 20, 1879. It was part of 
a@ comment on the Thomas and Gilchrist 
process and therefore provides a link with 
the time when that particular world was 
young. May we suggest that it falls to us, 
as the heirs of their great contribution, 
to re-examine this approach as a possible 
line of advance for the future ? 

It is perhaps a little humiliating that, 
except in the mechanical tricks of the trade, 
we have not progressed very far along the 
road towards those ideals set out seventy-one 
years ago. 

It is at this point, too, that we must free 
our minds from the idea that only the imme- 
diate enemy is worthy of our attention. 
Thomas slew the Giant, “‘ Phosphorus ”— 
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almost—and, in doing so, wounded, but not 
mortally, his henchman, “Sulphur.” To 
change the metaphor, was it not Campbell, 
the American metallurgist, who once said 
that what the Devil was to Religion, Phos- 
phorus and Sulphur were to the Metallurgy 
of Iron and Steel ? 

Manufacturers of the many modern. steel 
products, destined to stand up to the in- 
creasingly violent outrages of the operations 
of modern mechanised industry, still feel 
that salvation is not yet; and what of the 
host of minor devils who, arising from the 
increasing atavistic use of oft-remelted 
scrap, are becoming more and more the 
concern of the evangelists of the gospel of 
pure steel? Is it too much to hope that, 
in the future, there will arise a great man in 
the succession of Bessemer, Siemens and 
Thomas, who will show us how this ideal 
may be achieved ? 


Industrial Gas Turbines” 


By H. ROXBEE COX 
No. I 


Gas TURBINES FOR GENERATING 
ELECTRICAL POWER 
| grepee-wnd the first modernf gas turbine 
to go into service in a power station was 
the 4000kW stand-by set built by Brown 
Boveri, of Baden, Switzerland, and installed 
in 1938 at Neuchatel. This, like all Brown 
Boveri gas turbines, works on the open cycle. 
In all, this company has received orders for 
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twelve gas turbine sets for electrical power 
generation, and has delivered six of them. 
Some of these run on gaseous fuel, but the 
majority on liquid fuel. The company’s 
greatest achievement so far is the new 
power station at Beznau, in Switzerland, 
where one 13,000kW set and one 27,000kW 
set are installed as base load plant. They 
run on an Anglo-Iranian fuel of 225 sec 
(Redwood 1) viscosity at 100 deg. Fah. This 


* Institute of Metals, May Lecture, May 10th. 
Abstract. 





¢ The modern gas turbine works on the constant- 
pressure cycle. A Holzwarth gas turbine, working on 
the constant-volume cycle (the explosion-type gas 
turbine) was built by Brown Boveri, of Mannheim, in 
1925 for Muldenstein power station. 


is probably the heaviest oil yet used regularly 
in service in a gas turbine. The Escher-Wyss 
company, of Zurich, has concentrated on 
the closed-cycle gas turbine. This com- 
pany’s major work so far is the 12,500kW 
set now being installed in the St. Denis 
power station.near Paris. Sulzer Brothers, 
of Winterthur, have completed a 7500 h.p. 
experimental marine 

set and a 20,000kW 
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C. A. Parsons are also making a 10,000kW 
plant for the National Gas Turbine Estab. 
lishment (Fig. 2). These are all open-cvcle 
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gas turbines. The fourth is a 12,500kW set 
being made by Messrs. John Brown on the 
Escher-Wyss closed-cycle plan to the order 
of the North of Scotland Hydro-Electric 
Board (Fig. 3). This plant will probably 
be the first of the four large sets to run. 
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al set, designed origin- 
ally by Pametrada as 
anopen-cycle machine, 
and recently converted 
by John Brown to the 
closed cycle. Messrs. 
Metropolitan - Vickers 
have made a 2000kW 
open-cycleset on which 
experiments with a 
variety of liquid fuels 
have been done. The 
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generating plants now 
under _ construction 
in this country. Two 
of them, each of 
15,000kW capacity, are to the order of the 
British Electricity Authority, one from 
Messrs. C. A. Parsons, and the other from 
Messrs. Metropolitan-Vickers (Fig. 1). Messrs. 
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The economic load factor at which a power 
station can run is a function of its capital 
cost and its running costs. As these gas 
turbines will run, at any rate to begin with, 
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on distillate fuel, they can only be economic 
for a very low load factor—of the order of 
10 ver cent. 

l: follows that the-yas turbine in Great 
Bri‘ain can only have a very limited appli- 
cation to electricity generation unless it 
can be developed to run on cheap fuel. 
One obvious possibility is residual oil. The 
others, likely to appeal even more to industry 
in this country, are our only indigenous 
fuels, coal and peat. 


REstpUAL Or 


A certain amount of running on residual 
oil lias already been accomplished in Switzer- 
land, but the general problem is still far 
from being solved. Experimental running 





FiG. 4—VANADIUM 


ATTACK 


in this country has clarified the nature of 
the problem. There is no difficulty in burning 
the heaviest residual oil; the removal of 
solid particles from the products of com- 
bustion is a problem which can be solved 
mechanically ; the heart of the matter is to 
neutralise the effects of the corrosive dis- 
persed products of combustion, the most 
intractable of which is vanadium pentoxide. 
Such extended running as has yet been 
achieved is probably with residual oils low 
in vanadium content. In the general case, 
there is no doubt about the severe and rapid 
corrosive action, which is illustrated in 
Fig. 4, and no dependable solution of the 
difficulty has yet been suggested. The 
metallurgist who produces a material for 
combustion chambers, blading and heat 
exchanger tubes which is resistant to 
vanadium attack will make a major contribu- 
tion to gas turbine engineering. 
(T'o be continued) 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
ENGINEERING SOCIETIES’ 
CONFERENCE 


Sir,—Under the above title, your issue of 
April 14th gives details of some of the recom- 
mendations adopted by the adjourned ‘‘ London 
Conference ”’ of September, 1949. It is noted 
that a working party is to study and report to 
the 1951 Conference on the difference between 
a ‘* professional engineer ”’ and a “‘ technician.” 
[ have no doubt that, after two years’ work, 
the working party’s report will make interesting 
reading and be of some academic interest, but 
the maximum effect of the international col- 
laboration of engineers will surely be obtained 
by permitting both “‘ professional engineers ”’ 
and ‘‘ technicians ’’ to make their contributions 
within the orbit of one organisation. 

Over a year ago, when reporting the pro- 
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ceedings of the London Conference of October, 
1948, your editorial drew attention to the 
importance of international engineering col- 
laboration. You were good enough to publish 
a letter from me pleading for some compromise 
between the attitude of our three senior engi- 
neering institutions, which implied that none 
but the ‘ professional engineers ’’ were qualified 
to collaborate on the international plane, and 
the expressed “‘aims and objects” of the 
World Engineering Conference which were 
possibly too all-embracing and might, with 
advantage, have been modified. Unfortunately, 
the position to-day is even worse. 

On the one hand, our senior institutions have 
established a Conference which has attracted 
some of the older engineering societies of 
Belgium, Denmark, France, Holland, Norway, 
Sweden, Switzerland and the United States of 
America. Membership, in the main, is restricted 
to ‘‘ professional engineers.’”” On the other 
hand, the twenty-five national committees 
already affiliated to the World Engineering 
Conference cater for both “‘ professional engi- 
neers”’ and “technicians.” The first Pan- 
American Engineering Congress held in Rio 
de Janeiro in July, 1949, noted ‘“‘ that the 
W.E.C. has played and should continue to play 
a primary part in furthering an efficient inter- 
national co-operation between engineers,” and 
the 600 delegates attending were urged to 
ensure that their respective countries affiliated 
to W.E.C. 

UNESCO has granted “‘ consultative status ”’ 
to W.E.C., and consequently ‘“‘ consultative 
status ’’ is not desired by the “‘ London Con- 
ference,” which has politely told UNESCO to 
keep off the grass. It is interesting to note 
that the engineers of Switzerland and the 
U.S.A. have a foot in both camps by supporting 
the ‘‘ London Conference ” and at the same time 
having national committees affiliated to W.E.C. 

Between these two factions, UNESCO has 
taken the initiative in calling a conference to 
be held in September, 1950, to form a Consulta- 
tive Organisation, which will assist the 
co-ordination of the activities of international 
associations interested in different branches of 
engineering science. If a reasonable com- 
promise between our senior institutions and 
the British section of W.E.C. is impossible, the 
forthcoming UNESCO Conference will provide 
the opportunity for each side to demonstrate 
whether its primary concern is to foster inter- 
national collaboration or the mainten ance of 
professional pride—or prejudice. 

R. E. BLacKBURN 

Pinner, April 21st. y 


WELSH POWER SCHEMES 

S1r,—The contributor of your recent article, 
‘* Opposition to Welsh Power Schemes,” writes 
with a puckish gaiety worthy of a better cause. 
Indeed, many of your readers must have found 
his statement of the case for the opposition, 
as set out in the Protection Committee’s 
pamphlet, more convincing than his attempted 
demolition of their case. As he says, the 
familiar story of bitter opposition to proposed 
great new industrial works is being repeated. 
It needs to be repeated. So much has gone 
and so little is left. The beauty of the south 
Tyne has gone, the Wirral is going, South 
Wales has gone—and it must have been very 
beautiful once—the Peak District is being 
thrown to the lime kilns, the Great Wen sprawls 
further and further into the Home Counties, 
and so on and so on. Too often the Jeremiads 
of the beauty lovers have been proved only 
too true. South of the Border we have left 
only two great mountain sanctuaries of match- 
less beauty—the Lake District and the North 
Wales. These it is the avowed purpose of the 
nation to preserve as expressed in the National 
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Parks Bill. Were it impossible to provide 
rural Wales with electricity by other means 
than water power, it might be necessary to 
try to strike a balance between the gains and 
Josses, but it is abundantly clear that there are 
other means. The new thermal station at 
Connah’s Quay will produce as much power as 
the whole of the proposed new stations ranging 
from the Plinlymon country up to Snowdonia 
and the Conway. Should the engineers build 
another station at, on or near the Wrexham 
coalfield, and give it that monumental grandeur 
that makes the Battersea station South 
London’s chief architectural splendour, I am 
sure there will be little objection from the 
lovers of the countryside. There is a place for 
everything and everything should be in its 
place. Most emphatically, the place for vast 
engineering works is not in the heart of the 
North Wales mountains. 

It is true, as your writer says, that the hand 
of man has already been laid heavily on North 
Wales. So has the hand of the Chancellor 
of the Exchequer been laid on our purses in 
the form of income tax. But in neither case 
should we argue that it is desirable to advance 
from the positive adverb to the comparative 
and superlative adverbs. Heavily, yes. More 
heavily and very heavily, no. If the engineer 
is going to be let loose in North Wales, then 
natural beauty vanishes and vanishes for ever. 
Five power stations, each 100ft long and 70ft 
high, between Penygwryd and Aberglaslyn, 
however well designed, with their attendant 
pipe-lines, however nicely aligned ; the intricate 
pattern of poles, pylons and cables, looping in 
and out of the stations and the stepping down 
stations, and gracing the length of the valleys, 
however delicate their tracery; the con- 
tractors’ roads driven up the side valleys and 
the mountain sides to take the plant to build 
the leats and tunnels and deal with the spoil, 
these things, with the dams and the reservoirs 
and the partial drying up of the natural 
streams, are incompatible with natural beauty. 

Your contributor refers to the Galloway 
scheme, and to Elan and Vyrnwy. These 
works are set in wide, open, rather desolate 
country which was little visited. There is no 
real comparison with North Wales. Nobody 
that has visited these districts with his eyes 
open could imagine that there was any basis of 
comparison. 

There are many points that I should like to 
take up. There is room only for two. The 
opponents of these schemes do not consider it 
in any way proved that water power schemes 
taking twenty years to complete will bring 
electricity to the rural areas sooner than the 
steam stations. Nor do they consider it proved 
that water power will turn out to be cheaper 
than steam power. The B.E.A. are borrowing 
money at 3} per cent. There is little basis for 
comparison in costs between the Galloway 
schemes and the North Wales schemes. The 
former were, in essence, simple, large-scale 
works with little tunnelling and few leats. In 
North Wales 60 miles of tunnels and 30 miles 
of leat are proposed. When all this is completed 
there will not be much change left from the 
£20 million given as the estimated cost. Per- 
haps, Mr. Editor, you could elicit more informa- 
tion on the question of costs from the B.E.A., 
who are singularly uninformative. 

C. S. CHAPMAN 

Hillgrove School, Bangor, 

May 8th. 


——— 


I.E.E. ANNuaL REPoRT AND AccountTs.—Copies 
of the annual report of the Council of the Institution 
of Electrical Engineers for session 1949-50 and of 
the accounts for the year ended December 31, 1949, 
to be presented at the annual general meeting on 
Thureday, May 25, 1950, at 5.30 p.m., can now be 
obtained by members of the Institution on applica- 
tion to the secretary. 
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Scottish Laboratories of the B.C.1.R.A. 


EW Scottish laboratories of the British 

Cast Iron Research Association have been 
opened at Blantyre, Glasgow, to replace the 
establishment previously housed in a building 
covering an area of some 1350 square feet at 
the rear of a school in Falkirk. These labora- 
tories were originally formed by the National 
Light Castings Association—now the British 
Ironfounders’ Association—under the name 
of the Foundry Technical Institute, with the 
object of furthering the study of cast iron and 
the application of technical control methods to 
foundry practice. Equipment for conducting 


oven, titration bench, &c. An island fume 
cupboard at one end of the department has 
four sections round the natural draught 
exhaust uptake. Two of the three glass-walled 
fume cupboards built round the uptake 
are equipped with large hot plates of 
* Hiduminium,” and the third is used as a gas 
generator chamber. At the rear the uptake 
is recessed to accommodate a small electric 
muffle furnace, which is controlled to give 
within plus or minus 5 deg. Cent. of the desired 
temperature range. 

At one end of the chemical laboratory is a 
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The calorific value of solid and liquid fuels is 
determined in a “* Mahler ’”’ bomb calorimete:. 

Plant for tensile, transverse, compress 'on, 
bend, impact and hardness testing is insta. led 
in @ mechanical testing laboratory. ‘‘he 
machines installed include an Amsler 25-ton 
universal testing machine, a 3000 lb Denison 
machine used for strip and wire testing, a 
diamond indenter, and Brinell hardness test ing 
machines. 

Particularly noticeable in all the departme its 
in the new laboratories is the spacious lay-out, 
which gives plenty of room for movement 
when working. All sections have the benefi! of 
excellent natural lighting. 

At the lower end of the laboratories a sp.ce 
of 1350 square feet has been reserved for 
future development purposes. In addition 
to the stores department within the main build. 





CHEMICAL LABORATORY 


chemical analyses and the physical and mecha- 
nical testing of materials was installed and the 
establishment was opened late in 1918. As 
facilities for the education of apprentices and 
apprentice metallurgists were not available 
locally at that time, courses of technical instruc- 
tion were also arranged at the laboratory and 
conducted under the instruction of the super- 
intendent in the evenings during winter months. 
The British Cast Iron Research Association, 
founded in 1921, took over the laboratories 
in 1925, and, by arrangement with the Com- 
mittee of Management and the Foundry Tech- 
nical Institute, the establishment became the 
Scottish Laboratories of the B.C.1.R.A. 

With the transfer of the laboratories to the 
B.C.1.R.A. the original members automatically 
assumed membership of the larger national 
association, and the membership in Scotland 
was open to all classes of ironfounders. In 1944 
the interior of the laboratories was remodelled 
to provide additional office accommodation, 
chemical laboratory, balance room, metallo- 
graphic laboratory, mechanical testing labora- 
tory, and a sands and refractories laboratory. 
In 1948 the introduction of the Joint Iron 
Council scheme resulted in a further increase 
in membership, and it was to provide accom- 
modation for the increasing demands on its 
services that the new premises at Blantyre were 
acquired. 

The new premises which were selected for the 
laboratories consist of a recently erected 5000 
square feet unit in one of the standard estate 
blocks at Blantyre, and the unit has been 
adapted to meet special requirements by 
substantial internal alterations and additional 
building. 

One of the largest laboratories in the new 
establishment is the chemical laboratory, a 
photograph of which is reproduced above. This 
laboratory is particularly well equipped for 
its work, concerned with chemical determina- 
tions, with the usual work benches, an elec- 
trically operated still, hot air oven, drying 


METALLOGRAPHIC LABORATORY 


smaller balance and furnace room and a Spekker 
laboratory. The first of these rooms contains 
the necessary balances for accurate weighing, 
together with a combustion furnace and trains 
for carbon determination as well as a platinum- 
rhodium wound furnace also used for sulphur 
determinations in materials. The Spekker 
photo-electric absorption meter and ancillary 
apparatus in the adjoining department is used 
for the speedy and accurate determination of 
alloy additions and residual elements in cast 
iron, A machine shop at the opposite end of 
the chemical laboratory is equipped with a 
lathe, drilling machine, pedestal grinder, saw, 
and other plant used for the preparation of 
samples for chemical analysis, microscopic 
examination and machining of test pieces. 

On the other side of a central corridor, 
which runs the length of the laboratories, are 
the four other main sections of the establish- 
ment. A metallographic laboratory, shown in 
another of our illustrations, is fully equipped 
for the preparation and microscopic examina- 
tion of samples. Its equipment includes a 
polishing machine, visual microscope and 4 
Vickers projection microscope with a compre- 
hensive range of eyepieces, objectives, light 
filters and polarising apparatus capable of 
producing photographic records of metal struc- 
tures at magnifications of 4 to 1500 diameters. 
Two small dark-rooms built at one side of the 
metallographic laboratory contain the usual 
equipment for this class of work and a 12/15 
Kodak printing machine. 

A sands, fuels and refractories laboratory 
is fitted with a representative group of appa- 
ratus for carrying out physical tests on moulding 
and core sands, core binders, &c., the examina- 
tion of foundry facings and the analysis and 
calorific determination of fuels. In this depart- 
ment mechanical grading is conducted by 
elutriation and standard sieves shaken by a 
**Synex”’ vibrator. It uses a Fischer com- 
pression machine for testing core sands and a 
small electric core-drying stove is installed. 


ing some 2000 square feet of yard space is 
available at the rear of the building for raw 
materials storage. It is proposed to use this 
storage space for further building extensions 
should the need arise. 


———_»>—_——_ 


Reconditioning of the 
“Empress of Scotland ” 


On May 9th the “‘ Empress of Scotland ” 
sailed on her first regular voyage from Liver- 
pool to Quebec. The advent of the third 
“Empress ”’ enables the Canadian Pacific to 
resume the pre-war weekly service from Liver- 
pool in conjunction with the ‘‘ Empress of 
Canada’”’ and “ Empress of France,” which 
are already in service. The Vessel will be calling 
at Greenock so that the once familiar red and 
white checker-board house flag will be seen 
again on the Clyde. As the ‘‘ Empress of Japan,” 
the ship was in service before the war on the 
Pacific Ocean, but she has been completely recon- 
ditioned by her builders, Fairfield Shipbuilding 
and Engineering Company, for her new ser- 
vice. Externally she presents practically an 
unchanged appearance except for the prome- 
nade deck, which has been enclosed for the 
whole of its length. Internally there has been 
a complete transformation and the space origi- 
nally arranged to accommodate a total of 
1115 passengers has been redesigned and now 
affords comfortable quarters for 458 first-class 
and 205 tourist passengers. 

First-class passengers are accommodated in 
two, three and four-berth staterooms, in 
“A” and “ B”’ decks and all are outside rooms. 
The usual range of first-class public rooms are 
situated on the promenade deck. Spacious 
entrance halls are on the promenade, “A” 
and “‘ B”’ decks, on “‘ C ”’ deck there is a dining 
room with a seating capacity of 294, and the 
swimming pool is on “‘D’’ deck level. Tourist- 
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class cabins are all outside rooms, having two, 
three or four berths, and are situated on “ C” 
and ““D” decks. The public rooms range 
from the promenade deck to ‘‘C” deck and 
for entertainments, such as dances and cinema 
shows, the tourist and first-class passengers 
share the Empress room. 

‘he vessel has a length overall of 666ft, a 
beam of 83ft 6in, a depth of 48ft 6in to the 
shelter deck, and a gross registered tonnage of 
26,313. There are eight decks. Modern 
aids to navigation have been installed by the 
Marconi International Marine Communication 
Company, Ltd., and the life-saving equip- 
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ment includes sixteen large lifeboats, two emer- 
gency boats and two motor-boats. The pro- 
pulsion machinery comprises two sets of Par- 
sons single-reduction geared turbines, tak- 
ing steam at a pressure of 450 Ib per square 
inch and a temperature of 750 deg. Fah., 
from six Yarrow oil-fired five-drum 
water-tube boilers. The turbines develop 
30,000 s.h.p. and give to the ship a service 
speed of 203 knots. Electric lighting services 
and power are supplied by four 300kW diesel 
generators installed in the auxiliary engine- 
room and two 600kW steam turbo-generators 
in the main machinery space. 


of Unified Thread Form 


Diagrams and Graticules 


XAMINATION of the thread form of screw 
threads is generally carried out by com- 
paring an enlarged optically projected image of 
the thread with a suitably enlarged 
diagram of the thread form. Depending on 
the design of projector used, the image may be 
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Fic. 1—BASIC FORM OF UNIFIED THREAD 


formed on an opaque screen, on a translucent 
screen, or in the eyepiece of a microscope. The 
design of the standard thread form diagram 
depends therefore on the type of projector used. 

Also it is desirable for the standard diagram 
to serve for examining the thread forms of 
external screw threads, ranging from the 
threaded work itself to screw plug gauges, taps, 
milling cutters, chasers, thread rolling dies, 
and also casts of internal screw threads, includ- 
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ing those of the threaded work itself, screw ring 
gauges, dienuts, &c. 

The unified screw thread has a basic clearance 
at the minor diameter produced by flattening 
the crest of the nut thread to a width equal 
to }xXpitch. The standard diagram should 
incorporate, in addition to the basic thread 
form having radiused crest and root, a form 
having @ truncated crest so that casts of internal 
threads may be inspected. 

Details of unified screw threads are given in 


*Memorandum entitled ‘Design of Unified Thread 
Form Diagrams and Graticules for Use on Optical Pro- 
jeetion A tus and Toolmakers’ Microscopes,” com- 


FIG. 2—RECOMMENDED UNIFIED THREAD 
DIAGRAM 





specification B.S. 1580: 1949, obtainable from 
the British Standards Institution, 28, Victoria 
Street, London, 8.W.1. Fig. 1 shows the basic 
form of the unified thread. 


THREAD Form D1aGRAMs FOR OPAQUE SCREEN 
OpricaL PROJECTORS 


Opaque screen projectors include the N.P.L. 
design horizontal projector and vertical pro- 
jectors, models 2 and 3. Suitable thread form 
diagrams for use on opaque screen projectors 
are of the type illustrated in Fig. 24 of ‘‘ Notes 
on Screw Gauges.”t The thread form, fifty 


eed 


FiG. 3—-UNIFIED THREAD FORM DIAGRAM 
FOR GRATICULES 


times true size, is accurately stencilled on a 
metal plate in a blue-grey colour on a white 
background. This combination of colours 
shows clearly any overlapping of the image 
and the standard thread form. 

The thread form diagram recommended for 
unified threads is shown in Fig. 2. The lower 
outline is used for the examination of external 
threads, and the upper one for casts of internal 
threads. The number of threads shown on the 
diagram should follow the present practice for 
Whitworth threads. Care should be taken to 
mark “‘ Nut ’’ and “ Bolt” respectively on the 
two thread forms on each diagram. For lining 
up the diagram with the image of the screw 
thread, a single band drawn parallel to the axis 
of the diagram as shown, and extending across 
the full width of the plate, is recommended. 


THREAD Form DriaGRAMS FoR TRANSLUCENT 
ScREEN Optical PROJECTORS 

The design of diagram shown in Fig. 2 is 
suitable for all projectors having translucent 
screens, The lining up band and the band out- 
lining the thread forms should be made semi- 
opaque on a frosted glass background, This 
may be done by a photographic reproduction 
process, 

In the thread form diagrams already supplied 
for certain makes of projectors, the form of 
thread is shown by a dotted line on a trans- 
lucent background. Unified thread form 
diagrams of this type should show the flat 
crest of the nut superimposed on the basic 
thread form, as in Fig. 3. 


THREAD Form DIAGRAMS FOR USE ON WoRKe 
SHOP AND TOOLMAKERS’ MICROSCOPES 


The thread forms are reproduced photo- 
graphically on graticules which are fitted to 
the microscope. The nominal form of thread 
is shown by a dotted line on a transparent 
background, For unified threads the flat crest 
of the nut should be shown superimposed on 
the basic thread form, as in Fig. 3. 





municated by the Metrology Division of the National 
Physical Laboratory. 


t Obtainable from His Majesty’s Stationery Office. 
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Rescues from Crashed Aircraft 


WHEN an aircraft crashes and bursts into 
flames rescue workers must work fast if they 
are to get anyone out alive. One of their 
greatest difficulties is how to reach the pas- 
sengers or crew, for the continuous construc- 
tion of the fuselage makes it hard to break 
through. To solve this problem a method of 
using explosives has been developed. Some 
information on the technique has now been 
issued by the Department of Scientific and 
Industrial Research. 

A line charge, looped into a rectangle and 
specially shaped to give a “punch” in the 
right. direction, blows a hole in the side of the 
aircraft and the passengers or crew can scramble 
out, The charges can also be used for cutting 
away burning parts of the aircraft from the 
rest, preventing the fire spreading. Line 
charges are made in the form of a tube or cord, 
the explosive in the centre, like the wire in 
electric cable. The cord is held against the 
burning aircraft’s side by a framework on the 
end of a long arm and fired from a distance. 
The size of the panel to be blown out can be 
made adjustable, for instance, by two tele- 
scopic diagonals fixed on the frame. This sort 
of apparatus, or something like it, can be kept 
as a piece of standing equipment at an aero- 
drome and put into action at short notice. 
The line charge can also be held against a 
structure by an adhesive on the cord itself or 
by sticky tabs. This method can be used on a 
crashed aircraft which is not burning or to 
separate blazing parts from the rest, which can 
then be dragged away. 

When specially shaped, the line charge can 
be made to give a cutting or punching effect 
in @ particular direction. If, for instance, 
the charge is given a V-groove it will punch 
forward on the grooved side, This shaped 
charge can be embedded in a semi-circular 
cover, the flat side coated with an adhesive 
to give close contact. When fired, the charge 
concentrates its effect against the side of the 
structure on which it is placed, giving a cutting 
performance much superior to that of a similar 
round charge. 

Unless a person were leaning against the 
panel blown open it is very unlikely that any- 
one inside the fuselage would be injured by 
the explosion. Even if he were, his injuries 
would not be serious. The idea of the shaped 
line charge was developed after a wartime 
survey of crash fires, when it was obvious that 
ordinary breaking-in tools were ineffective. 





Technical Reports 


Manual on Fatigue Testing, Special Technical 
Publication No. 91: American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa.— 
This new manual marks the end of several years of 
work by A.S.T.M. Committee E.9 on Fatigue. 
The purpose of the manual is to supply information 
to those setting up new laboratory Tacilities, to aid 
in operating the equipment properly, and to offer 
advice on presentation and interpretation of data. 
The manual is profusely illustrated and contains 
eight sections. An Introduction forms Section I ; 
Section II on “Symbols and Nomenclature for 
Fatigue Testing,” defines terms, and their corres- 

nding symbols, and Section III, on “ Fatigue 

‘esting Machines,” classifies machines as to type 
of load, type of stress, design characteristics, and 
operating characteristics. More than thirty illus- 
trations aid in showing the differences in the various ~ 
types of fatigue testing machines, as well as those 
used by Moore, Krouse, Purdue, Sonntag, Schenck, 
Amsler and others. ‘ Specimens and Their Pre- 
paration ” are described in Section IV ; Section V, 
on ‘Test Procedure and Technique,” discusses 
such things as planning tests, selection of fatigue 
machines, selection of samples and preparation, 
and measuring specimens. Section VI, on “ Pre- 
sentation of Fatigue Data,” and Section VII, on 
** Interpretation of Fatigue Data,” describe general 
considerations in presentation and interpretation 
of data obtained from three different types of tests 
designated as material type, structural type, and 
actual-service type. An extensive bibliography, 
which contains more than fifty references, com- 
pletes the publication. Copies of this manual can 
be obtained from the Society at dollars 2-50 each 
in heavy paper cover ; dollars 3-15 cloth cover. 
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Education and Training in 
Engineering Management* 
By H. G. NELSON, M.A., A.M.I.Mech.E.t 


NEED FOR CLARIFICATION OF OBJECTIVES 


MANAGEMENT in the engineering industry 
inevitably forms part of the subject of manage- 
ment in industry as a whole. The requirements 
of industry vary considerably between one 
section and another, but any courses conducted 
at technical colleges-and other institutions will 
probably be framed round the basic principles 
of management to cater for all branches of 
industry rather than the more limited field of 
the engineering industry. Even in the engi- 
neering industry the requirements of manage- 
ment vary enormously between one section 
and another. In manufacturing there is even 
a wide difference of requirement between the 
large firm and the small firm. It is difficult 
to satisfy all these varied requirements out- 
side the concerns themselves, but those inter- 
esting themselves in this subject must be clear 
as to what they are trying to cater for. General 
courses at technical colleges and elsewhere 
confine themselves inevitably and rightly to 
fundamentals. To meet the more specialised 
requirement, it has been suggested that 
industries might set up their own training 
centres to provide speciality courses on the 
particular management requirements of their 
industry. The practicability of this proposal 
is, however, uncertain. 

Another point which leads to confusion is 
the interpretation of what is meant by ‘“‘ man- 
agement.” This sometimes embraces all the 
requirements of top executive management 
functions. Management, however, is necessary 
at lower levels, and managerial qualifications 
are required by other senior executives, senior 
engineers, sales managers, branch managers ; 
at other levels by departmental heads, shop 
and works managers, superintendents, and 
finally, and very important, at the levels of 
foremen and junior departmental leaders. 
Obviously, the requirements at the top level 
are wider than those at the lower level. In any 
discussion about education for management, 
one must be clear as to which section is under 
review, although the courses already mentioned 
are divided into fairly clear-cut sections. 

Discussion should also indicate clearly the 
category of personnel for which any particular 
plan for management education is catering ; 
whether for trade and student apprentices, 
post-graduate apprentices, adult entrants to 
industry from outside, or for those already 
holding positions in industry who are over 
twenty-one years of age, with or without degrees 
or higher education. 


THE FUTURE 


As a result of intensive effort since the 1939- 
45 war a plan for management education is 
gradually emerging. Much work has been 
done and much progress made. The proof of 
the effectiveness of the arrangements will not 
be apparent for many years. In the meantime 
it is important that they should be under 
continuous review in order to fill gaps and 
make alterations whenever the need becomes 
apparent. However good the facilities, a 
steady flow of men qualified to undertake 
management positions at various levels will 
only be assured by conscious effort from the 
management of industry as a whole. Some 
important considerations are discussed under 
the following headings :— 

To What Extent Should an Individual Firm 
Provide Facilities for Management Training for 
its Own People? Assuming that firms are 
making full use of the courses dealing with 
management subjects, already mentioned, it 
remains to be considered whether additional 
facilities should be provided within a firm for 
augmenting this general basic training by giving 
specialised training in its own particular 
requirements, and if so at what stage. In 





* Institution of Mech 1 Engineers. Introduction 
to Informal Discussion, May 5th. Abstract. 


t Day Managing Director, English Electric Com- 
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smaller firms the problem is not so complex 
and requirements are probably covered by 
the general principles being taught elsewhere. 
In many larger firms, highly specialised manage- 
ment techniques have been developed, in many 
cases for their own particular requirements, 
but often men promoted or intended for pro- 
motion to management status are left to pick 
up these techniques for themselves. It may be 
worth while for special arrangements to be 
made for student and graduate apprentices, 
and those promoted to the lower grades of 
management, to familiarise themselves with 
these basic systems either by special lectures 
or by periods in various departments. It 
would be interesting to know to what extent 
firms are already doing this and in what form 
specialised lectures, instructions, or organised 
visits to, or periods in, specific departments 
are arranged. Promotions to higher positions 
of management are relatively infrequent, and 
very often take place by promotion from lower 
grades, so that further training for these appoint- 
ments should not generally be necessary. In 
individual cases it may be wise to provide a 
period for study in particular departments 
or on particular routines with which the candi- 
date has not had previous direct contact. 

What Further Training Can Industry Give in 
Man-Management or Leadership? One of the 
basic requirements of management is that of 
man-management or leadership, including the 
ability to organise, to delegate, and to get the 
most out of human material. More advanced 
courses in management touch on this problem, 
but it has been relatively little studied. The 
qualities of leadership, so essential in industry, 
are part of the fundamental make-up and back- 
ground of each individual. Guidance from 
superiors is important, but is only effective 
when superiors themselves are fully competent 
in this field. This is not always the case. 

Qualities of leadership of the mass of workers 
requires an understanding of their outlook and 
background, and of the procedure for collective 
bargaining. Leadership of men of higher 
education and qualifications, very often highly 
specialised in their own particular subjects, 
requires mutual respect, particularly when the 
co-ordination between technical, commercial, 
and manufacturing experts is involved. An 
exchange of views on how the qualities of leader- 
ship can be enhanced would be most valuable. 

Management, Education and Training is Only 
Effective if Applied to the Right Material. 
The Selection of Individuals to Receive Such 
Training Must Receive Careful Consideraticn. 
The personal qualities necessary for manage- 
ment do not arise entirely from education and 
training, although they may be developed in 
this way. Inherent mental and physical 
qualities and general background, particularly 
in early life, play a great part and education 
and training for management certainly cannot 
make up for unsuitable human material. 
Selection for those to receive training is, there- 
fore, as important as training itself and a lot 
of disappointment can be avoided and waste 
of time and money minimised if this selection 
is efficiently done. Any consideration of educa- 
tion and training for management should 
include a review of the methods of selecting 
those who are to participate. 

One of the Greatest Difficulties in Industry is the 
Launching of Even an Adequately Trained Man 
into his First Position of Real Responsibility. 
One of industry’s constant problems is that of 
launching young men into positions of responsi- 
bility, even when they possess the necessary 
qualifications and the right training and back- 
ground. There is a lot in the saying that those 
who wish to cater for the future higher manage- 
ment in industry must select men in their 
twenties and see that they are carrying per- 
sonally a measure of serious responsibility 
before the age of thirty. This will usually 
involve taking charge of men older than them- 
selves and possessing more detailed experience 
of the job concerned, or a high degree of skill 
in their own particular trade. Such matters 


can only be taken care of by the management 
of each individual firm, but they are constant 
problems, which must be associated with the 
background of management education. It 
would be interesting to hear how this is being 
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done, especially in the more highly technical 
branches of the industry. 

Over-Emphasis on Management Trainin: and 
the Over-Development of Training Courses \Lay 
Lead to Over-Confidence or a Feeling of Fru:tra. 
tion Due to Lack of Immediate Opportunitics for 
Promotion. In the past, the senior and mina. 
gerial officials of British Industry have in many 
instances learnt their business as it has grown, 
They have often come up through their indivi. 
dual businesses and have learned their wor! in 
all its phases by close association with it over 
many years. They have not had the facilities 
of highly developed courses in technology and 
other subjects which are available to-cay, 
None can say that they are any the worse for 
that, but they have grown up with the develop. 
ment of industry whereas the younger gencra- 
tion has now to take over industry as a going 
concern of considerable size and complexity. 
If it is to be immediately successful it must 
have an adequate background against which to 
fulfil its responsibility. This makes conscious 
planning for management education essential. 
Is there a danger that the provision of the 
excellent training schemes and courses now 
current may make it too easy to acquire 
superficial knowledge without the rough and 
tumble of experience to make it something 
worth while? Education must only be a 
stepping-stone to experience. The danger 
must not be overlooked that an over-emphasis 
on attendance at courses and lectures may lead 
to over-confidence or to a sense of frustration 
if early promotion is not forthcoming. 





Pametrada Research Station 


THE Pametrada Research Station has just 
issued @ survey on completion of the first five 
years of its life. The survey refers to the 
pioneer research work carried out by the 
companies formed by Sir Charles Parsons, 
and mentions that the station was set 
up to provide testing facilities for marine 
turbine propulsion machinery up to a 
power of 60,000 s.h.p. per shaft, and for testing 
at full load on shore. It states that the Associa- 
tion was formed in May, 1944, there being a 
staff of twelve by the end of that year, and that 
this had increased to 175 by December, 1949. 
The design of turbine machinery began in 
January 1945, and the first designs formed the 
machinery installations in “Surat” and 
“*Shillong.”” Since then the design staff has in- 
creased from four to eleven ; it has dealt with 300 
inquiries, resulting in sixty-five installations 
being built, and royalties have been paid to the 
Association on over 1,700,000 s.h.p. The 
design section gives assistance to member firms 
throughout machinery contracts, and the work 
of the section enables the results of research to 
be included in designs at the earliest date 
possible. The functions, activities and orgai- 
isation of the Association are outlined in the 
report, and the papers given before technical 
institutions are listed, together with Pametrada 
reports issued. The staff has made provisional 
application for fifty-five patents, of which forty- 
nine have been granted as full patents, and a des- 
criptive list is given. It is stated that the plant 
and buildings have been built to the Associa- 
tion’s own requirements and that they have 31 
acres of freehold land. The equipment includes 
a Foster Wheeler boiler, which operates at a 
superheater outlet pressure of 1200 Ib per square 
inch and a total temperature of 1000 deg. Fah. 
There is a second-stage superheater to give 
steam at a total temperature of 1200 deg. Fah., 
and it is mentioned that the boiler-house can 
sustain a static internal pressure of 30in w.g. 
A section of the survey deals with the 3500 h.p. 
marine gas turbine at present on test, generally 
describing combustion chambers, turbines, heat 
exchanger, fuel and control system, and trans- 
mission and compares the test bed arrangement 
with @ ship installation. 


-——— 


Roav PASSENGER TRANSPORT SERVICES.—Buses 
and coaches operated by local authorities and 
others, excluding London Transport Executive, 
made a total of 9400 million passenger journeys in 
the year ended March, 1949, as compared with 
8583 million in 1947-48. 
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uf WwW briefly recorded in a journal note last 
» week the launch of the “ Ark Royal,” 
« which we show in the accompanying illustra- 
y tions, and her naming by the Queen. The 
. oceasion was marked by great enthusiasm by 
: the large crowd present for the ceremony. 
n 

r 
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Guests of the Admiralty were able _ to 
view the event from the aircraft carrier 
“ Tilustrious,’’ which acted as a floating grand- 
stand, while a number of ferry boats performed 
a like service for local people. In the ship- 
yard itself Messrs. Cammell Laird had provided 
accommodation for many thousands of its 
employees and their friends, and there was a 
large platform party. 

The ship was ordered during the war and 
was launched on the seventh anniversary of 





the laying of the keel. When hostilities ceased 
the work was slowed down to allow the more 
important business of merchant shipbuilding 
to proceed. During this period the Admiralty 
was able to concentrate on absorbing war 
lessons, to study the cause and effect of the 
various types of war damage sustained by air- 
craft carriers and to endeavour to produce an 
effective solution. In addition the introduction 
of jet and other high-speed aircraft brought 
in its train special problems and above all 
was the overriding influence of the Bikini 
experiments with tho atom bomb. 

The “ Ark Royal” is the fourth vessel of 
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H.M. Aircraft Carrier *‘ Ark Royal ”’ 


that name. The first was built in 1587 for Sir 
Walter Raleigh, the displacement being 
comparable with that of a modern destroyer. 
She was wrecked in 1636 and it was not until 
the first World War that the name was revived 
for a merchant ship converted into an aircraft 
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““ARK ROYAL’’ LEAVING THE SLIPWAY 


carrier, which served at Gallipoli. With a weight 
approaching 25,000 tons, ‘‘ Ark Royal”’ is 
the heaviest naval vessel to be launched in the 
United Kingdom, with the exception of H.M.S. 
‘* Vanguard,” and, excluding the 45,000-ton 
United States carrier ‘‘ Franklin D. Roosevelt,” 
is, together with her sister ship, H.M.S. 
‘* Eagle,” the largest aircraft carrier in the 
world. Sir Charles Lillicrap has completed 
the designs commenced by Sir Stanley Goodall 
and the ship will be armed with sixteen 4-5in 


*“*ARK ROYAL’’ 


WATERBORNE 


guns in turret mountings, and fifty-seven other 
anti-aircraft weapons. There is accommodation 
for a complement of about 2000 and equip- 
ment is provided for arctic or tropical 
service. High-speed lifts are fitted in the 
hangars, which are suitable for the stowage 
of jet, turbine propeller and piston-engine 
aircraft, which can be flown off and landed on a 
flight deck 800ft long. The hull is of combined 
welded and riveted construction and the ship 
is propelled by a four-shaft arrangement of 
turbines built by Messrs. Cammell Laird. All the 
main machinery, boilers and much of the 
auxiliary machinery were on board at launch. 
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Bay Wharf Construction 
Company 


At the invitation of the Bay Wharf Con- 
struction Company, a subsidiary company of 
Hay’s Wharf, Ltd., we were able to inspect 
its new yard at Bay Wharf. The site, which 
was completely undeveloped, is now a modern 
yard, fully equipped with the latest machinery 
and laid out for the efficient building of tugs 
and lighters and for repair work. The buildings 
and jetty are of concrete construction and the 
roofs are of reinforced concrete barrel type. 
This system of roofing makes the workshops 
light and by obviating the need for stanchions 
provides a clear floor space without obstruction. 

The platers’ shop has gas-fired plate and angle 
furnaces, punching and shearing machines, 
plate rolls and a De Bergue combined punching, 
shearing and cropping machine. Overhead 
there is a crane with adequate lifting capacity 
to deal with the size of plate used in barge 
construction. Adjoining are four building 
berths, all under cover; each pair of slips are 
served by a 30 cwt capacity crane, and a 30- 
cwt monorail crane runs across the bottom 
of the slips to convey material from the platers’ 
shop to each berth. On an open space behind 
the covered berths there is a building site 
with enough space to construct six barges, 
which can be transferred by railway to the 
building shed, and a 250-ton slipway hauling 
winch is provided for launching and moving 
the barges. There is an excellent carpenters’ 
shop, sawmill and mould loft, and the com- 
pany also manufactures and dresses sails and 
tarpaulins in a shop which is specially equipped 
for this purpose. An engineers’ shop houses 
all the machines necessary to deal with the 
engine repairs likely to be required by river 
craft. The shop is situated at the head of the 
jetty, which has accommodation for four tugs, 
and on the jetty is a travelling crane which 
has been designed and built by the engineering 
department of Hay’s Wharf, and is capable 
of lifting 5 tons at 25ft radius and 2} tons at 
40ft radius. A Broomwade compressor sup- 
plies compressed air for the pneumatic tools, 
and Hi-cycle equipment is adopted for drills 
and other portable tools. Of special interest is 
the adoption of a busbar duct system, 





which saves laying down separate leads for 
individual machines. Lengths of busbar are 
fitted at a number of suitable points and by 
use of a special box it is possible to plug in 
to connect up any machine, thus allowing 
machines to be moved about the shops. 

The new yard will carry out tug and barge- 
building and repairs for the company’s own 
concern, Humphrey and Grey (Lighterage), 
Ltd., and for outside customers. We noted 
a number of barges of 250 tons capacity ana a 
small tug under construction, and a completed 
pontoon for the West India Dock pier, built 
to the order of the Port of London Authority. 





Flame Radiation 


Puysicists of France, Holland and Great 
Britain, to be joined later by a Swedish scientist, 
are co-operating in an investigation of the 
factors affecting luminous flame radiation, using 
an experimental furnace in the Royal Dutch 
Steelworks at Ijmuiden, Holland. Flame radia- 
tion is of great importance in relation to the 
mechanism of heat transfer in furnaces and 
boilers, but very little is yet known on the 
subject. At the end of 1948, therefore, it was 
decided to start this joint research and the 
Royal Dutch Steelworks made available their 
experimental furnace, which had been built 
in 1947/48 for the study of the radiation from 
oil flames of a size comparable with those in 
open-hearth steelmaking furnaces. 

During 1949 three teams were built up in 
Holland, consisting of physicists from the 
British Iron and Steel Research Association, 
United Steel Companies and Pilkington’s from 
Great Britain; from “IRSID” (the Institut 
du Petrole, Air Liquide and the Laboratoire des 
Hautes Temperatures) from France ; and from 
the Royal Dutch Steelworks and the Royal 
Dutch Shell Oil Company (BPM), which also 
supplied all the reference oil for the tests. 

The general plan on for the research 
was that two kinds of trial should be carried 
out, termed respectively ‘‘ engineering’ and 
“ scientific’ trials. In “ engineering” trials 
a large number of independent variables such 
as fuel rate, kind of fuel (various oils, pitch, 
pulverised coal, coke oven gas), kind of burner 
or port, excess air ratio, &c., are altered systema- 
matically and a limited number of radiation, 
temperature and combustion properties of the 
flame are measured for each flame setting. In 
** scientific ” trials a relatively small number 
of different flame settings are to be studied in 
great detail by means of probes so that, for 
example, the course of combustion of individual 
droplets, the mechanism of soot formation and 
the emissivity and temperature of different parts 
of the flame can be elucidated in detail. It is 
felt that this more fundamental approach is 
likely in the long run to lead to results at least 
as practical as those obtained by the more 
empirical approach of the engineering trials. 

A number of preliminary experiments have 
now been made along the lines of the scientific 
and engineering trials. One task has been the 
choice of the best instruments for the engi- 
neering trials, and the equipment of the furnace 
to the best advantage. 


Statistical methods have been used to plan. 


the first series of engineering trials. It was 
decided to choose five variables (creosote pitch 
versus oil, high and low combustion air rate, high 
and lowfuel rate, high and lowatomising medium 
flow rate, and air versus steam as atomising 
medium) and to carry out forty-eight trials 
according to a factorial scheme. This has been 
the first attempt to apply to a large-scale 
furnace these methods of designing experiments, 
which were originally developed for agricultural 
trials. Thanks to hard work and ingenious 
improvisations on the part of the international 
team, forty-seven out of these forty-eight trials 
have been successfully completed. The results 
are now being worked out, and are expected to 
indicate the next step. 

The work is supervised by committees set 
up in the three countries, each supported by 
many firms and organisations in their own 
country. The respective chairmen are ; France : 
Professor G. M. Ribaud. Membre de I’Institut, 
Director of Research of the French Gas Industry, 
and Director of the Laboratoire des Hautes 
Temperatures ; Great Britain: Professor O. A. 
Saunders, Imperial College of Science and 
Technology, Chairman of the Heat Transfer 
Committee of the Mechanical Engineering 
Research Board of the D.S.I.R., and of numerous 
other committees dealing with heat transfer ; 
Holland : Mr. J. E. de Graaf, Chief of Research of 
the Royal Dutch Steelworks, who was responsible 
for the conception of the experimental furnace. 
A Joint Committee of the three ceuntries has 
been set up to co-ordinate the work, with Pro- 
fessor Ribaud as chairman, and each National 
Committee has appointed two representatives. 
In charge of the studies as a whole is Mr. M. W. 
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Thring, head of the British Iron and Steel 
Research Association’s Physics Department. 

Any other organisation or firm wishing for 
further information, or wanting to take part in 
the work of the Joint Committee should write 
to: The Secretary, the Flame Radiation 
Research British Committee, c/o B.I.S.R.A., 
Physics Laboratories, 140, Battersea Park 
Road, London, 8.W.11. 


ceeeneerrencentt neces 


An Internal Measuring 
Instrument 


A VERSATILE instrument has be developed 
by British Indicators, Ltd., Pickford 
Road, St. Albans, Herts, for precision internal 
measurement purposes. This instrument, which 
is known by the makers as the “ John Bull” 
inter-check gauge, is simple to operate and can 
be rapidly and easily adapted for a wide variety 
of work. 

It consists, as can be seen from the illustra- 
tion below, of a specially designed pistol-grip 
holder, in the head of which is fitted a dial indi- 
cator. The spindle of the dial indicator extends 
through a mandrel projecting in the form of a 





“JOHN BULL’ INTERNAL GAUGE 


barrel from the body of the tool. Spring-loaded 
contacts at the end of the mandrel are drawn 
inwards when the trigger is compressed, so 
that the mandrel can be freely inserted into the 
orifice it is required to measure. On release of 
the trigger the spring pressure expands the con- 
tacts firmly against the walls of the hole or 
form to be measured and the size is indicated on 
the dial gauge. 

The makers have developed a variety of 
quickly interchangeable mandrels for use with 
the instrument. Using suitable mandrels, on 
internally threaded work, crest and root dia- 
meters can be measured and taper, ovality and 
bell-mouth conditions can be detected on any 
size of pitch or form of thread from fin to 2in. 
Internal splines and serrations can also be 
measured with a high degree of accuracy. For 
measuring the diameter of internal recesses 
and undercuts, a range of mandrels from jin to 
1}in diameter, in increments of }in, can be 
supplied. 





Phase-Boundary Potentials and 
their Significance in Chemistry 

Tue Forty-first Kelvin Lecture was delivered 
by Professor E. K. Rideal, M.B.E., M.A., 
D.Se., F.R.S., at a meeting of the Institution 
of Electrical Engineers on Thursday, April 
20th, under the chairmanship of Sir Archibald 
Gill, Vice-President of the Institution. 





Professor Rideal said that the scientific 
interest and achievements of Lord Kelvin 
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were so diverse and covered so many branches 
of science, that the Kelvin lecturer could bg 
chosen from workers in many diverse fields of 
physics and engineering, both mechanicai ang 
electrical. At first it was thought that there 
would be little connection with the subject of 
colloid science, but, as was known, it ws in 
that field that the properties of interfaces were 
all important, and in that connection Lord 
Kelvin made several important contributions, 
each of which had had far-reaching im) ica. 
tions in that science. 

The surface tensions of liquids usually fel] 
as the temperature was raised, and Lord Kelvin 
showed that there was in consequence an 
absorption of heat when the surface of a liquid 
was extended. Whilst that fact could be de. 
duced in its qualitative aspects from the 
principle of mobile equilibrium of Le Chatelier 
and Brauns, it was the quantitative rela:ion. 
ship which was so important. 

There were three important implications in 
the equation deduced by Lord Kelvin. First, 
it showed that when the surface energy of a 
liquid was determined, a free energy analoous 
to the molar free energy of a compressed gas 
or the molar osmotic energy of a solution was 

» & concept 
which had proved to be 
of inestimable value in 
the development of the 
idea of a surface phase. 
Secondly, it permitted, 
from measurements of 
the free surface encrgy 
at various tempera- 
tures, the evaluation 
of the total surface 
energy and hence the 
total molecular surface 
energy. The molecular 
surface energies of sub- 
stances at appropriate 
fractions of their cor- 
responding critical 
states could thus be 
compared, and_ the 
change in energy which 
a molecule underwent 
in passing from the bulk 
liquid phase through 
the surface phase into 
the vapour could be 
determined. Lastly, 
from experimental 
measurements of the 
free surface energy it 
was possible to deter- 
mine the entropy changes associated with the 
transfer of a molecule from a bulk to a surface 
phase. 

Another important contribution of Lord 
Kelvin to the study of surface phases was his 
well-known relationship between the curva- 
ture of a surface and change in the vapour 
pressure caused by it. Qualitatively, the 
growth of large drops of liquids at the expense 
of small ones was a well-known phenomenon, 
but in its quantitative aspects the volume of 
exact experimental work to test the equation 
was remarkably small. In spite of that, it 
was employed in all manner of circumstances 
and far-reaching conclusions derived from its 
application. 

Before leaving the subject of surface tension, 
Professor Rideal said it was interesting to 
recollect that Lord Kelvin, in 1871, showed 
that the velocity of a wave moving over a 
horizontal layer of liquid or at the interface 
between two liquids, was dependent on the 
wave length of the ripple, on gravity, and on 
the surface tension of the liquid. That method 
of determining surface tension had been used 
from time to time, but recollecting that the 
surface tension was proportional to the cube 
of the wavelength until recently, the measure- 
ments of the wavelength were not of sufficient 
accuracy to obtain satisfactory values for 
surface tensions. 

Calling attention to another phase of Lord 
Kelvin’s activities, Professor Rideal recalled 
how Kelvin described his method of using 4 
quadrant electrometer and a bridge method 
somewhat analogous to that already utilised 
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by Wheatstone to examine and prove the 
existence of a Volta potential difference 
between different metals. The electric potential 
throughout the body of a homogeneous con- 
ducting phase was constant, but since an elec- 
tromotive force could be obtained from the 
terminals of a cell consisting entirely of homo- 
gencous phases and their interfaces, it proved 
that in general there existed differences of 
potential across the latter. 

The existence of a difference of potential 
at metal-to-metal interfaces was first implicitly 
recognised by Volta in 1808, but supporters 
of the chemical theory maintained that the 
Volta contact potential was itself due to chemi- 
cal action. It was Kelvin who stoutly main- 
tained the concept of the reality of the Volta 
potential. Utilising his quadrant electrometer, 
he showed that there was indeed a potential 
difference between dissimilar metals when they 
were placed in the alternate quadrants and 
that that potential difference could be modified 
by oxide layers and other surface contaminants. 


The measurement of phase boundary poten-. 


tials at air liquid interfaces was now widely 
employed for the determination of molecular 
structure, phase changes and rates of chemical 
action. In conclusion, Professor Rideal sum- 
marised his theme that Kelvin laid the foun- 
dation stone of many interesting and important 
phases of colloid science. 





A Bellows-Operated Recorder 


A BELLOWS-OPERATED recorder for the 
measurement of flow, differential pressure and 
liquid level is now being made by Bailey Meters 
and Controls, Ltd., Progress Way, Croydon, 
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for each differential pressure within the range 
of calibration. The measurement of the dif- 
ferential pressure as determined by the bellows 
and the spring is transmitted to the recording 
pen through a simple linkage and a pressure- 
tight bearing. 

The pressure chamber is mounted on the 
back of @ pressed steel case and the recorder 
is usually fitted with an electric synchronous 
motor of the self-starting type, for rotating 
the chart. Uniformly graduated charts, 12in 
diameter for twenty-four-hour rotation, are 
fitted on the instrument when it is used for 
recording level or differential pressure. Non- 
uniformly divided charts are employed for 
direct mechanical flow meters. When it is 
used as @ flow meter the recorder operates 
in conjunction with orifice plates, flow nozzles 
or venturi tubes, according to the application. 

The makers state that differential pressure 
recorders are calibrated to be accurate to 
within one half of 1 per cent of the full chart 


range. 

When it is desired to place the recorder at a 
considerable distance from the actual point of 
measurement electronic instruments can 
be supplied to work in conjunction with the 
bellows-operated mechanism for measurement 
of flow, liquid level and differential pressure, 
and an impedance bridge circuit is employed 
for the purpose. In such an instrument 
motion of the free end of the bellows is trans- 
mitted to a stainless steel core, which moves 
inside a stainless steel tube, around which is 
installed the transformer coil. The motion 
of the steel core, which is friction free and 
practically without electrical reaction, varies 
the voltages applied to an electronic amplifier 
and motor control circuit to position accurately 
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BELLOWS-OPERATED RECORDER 


Surrey. These instruments can be used with 
static pressures up to 2500 Ib per square inch 
and differential pressures up to 700in of water. 
The arrangement of the differential pressure 

ing mechanism in the recorder can be 

seen in the drawing reproduced herewith. 
This mechanism consists essentially of the 
sealed metal bellows A, which is connected to a 
calibrated spring B, both units being enclosed 
in @ pressure chamber C. In tion the 
bellows acts as a piston across which the dif- 
ferential pressure is applied. The higher 
pressure is transmitted to the annular space 
between the bellows and the walls of the 
pressure chamber and the lower pressure 
to the inside of the bellows. As_ the 
differential pressure increases the bellows 
tends to contract but its movement is 
opposed by the action of the calibrated spring. 
This opposing force causes the bellows and ite 
connecting linkage to assume a definite position 


@ receiver mounted inside the recorder 
casing. 

When the bellows-operated transmitter is 
used to measure flow the square root is extracted 
from the flow equation by shaping a slide wire 
winding form and a cam which drives the 
recording pen or indicating pointer, thus 
permitting the use of a uniformly graduated 
chart and indicating scale. 





A Portable 10kV Insulation 
Tester 


Oovz illustration shows the general appearance 
of a portable insulation tester designed to 
assist in determining the performance of 
insulating materials under high voltage stress 
conditions. Developed and manufactured by 
the English Electric Company, Ltd., Queens 
House, Kingsway, London, W.C.2, the test set 
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provides facilities for measuring insulation 
resistance valves up to 250,000 megohms 
with applied d.c. potentials that are continu- 
ously variable from 500V to 10kV. In addition 
the instrument gives aural indication of the 
a.c. component of ionisation or leakage current. 

A power pack provides the high voltage d.c. 
test potential by rectifying and smoothing the 
output fromy a step-up air-cored, high-fre- 
quency transformer, which is energised by a 
valve oscillator. Two main advantages accrue 





H.V. INSULATION TESTER 


from the adoption of this high-frequency 
technique : first, it enables smaller components 
to be used and, secondly, it limits the d.c. 
short circuit output to 0-5MA, which implies 
that under all operating conditions the out- 
put from the instrument is harmless to the 
operator. Smoothly variable control of the 
test potential, from 500V to 10kV, is achieved 
by adjusting the screen potential of the oscil- 
lator valve. 

Measurement of the current and the potential 
applied to a specimen is done electrically by 
means of a valve bridge circuit feeding a 
robust milliammeter. The input to this bridge 
is obtained either from a tapping on a potential 
divider connected across the test supply or 
from a standard resistance in series with the 
test specimen, according to the position of a 
selector switch. Accuracy is maintained over 
a wide range of mains voltage fluctuation, 
the specified values being better than 10 per 
cent error up to 2500 megohms and better 
than 20 per cent error up to 100,000 megohms. 
Measurements can be made with or without 
an earth connection. Surface leakage currents 
can be rejected ai will by connecting the guard 
terminal (marked G on the instrument) to 
shields placed on the specimen. 

The 24in indicating meter is calibrated to read 
the applied potential in kilovolts from 0 to 10, 
and the current through the specimen in micro- 
amperes from 0 to 2. The resistance range, 
as calculated from current readings at 10kV, 
is either 5000 to 250,000 megohms, or 500 to 
250,000 megohms, or 50 to 2500 megohms, 
depending on the setting of the three-position 
range switch on the left of the panel. 

Audible indication of the degree of ionisation 
in a test specimen is obtained by amplifying 
the a.c. components of the ionisation current 
passing through the test specimen and apply- 
ing the output to a small loudspeaker in the 
top right-hand corner of the test set as illus- 
trated. When testing a batch of components, 
a faulty specimen can be readily detected by 
an increase in ionisation noise compared with 
the normal ionisation noise level associated 
with good samples. The use of the ionisation 
amplifier is restricted to those specimens that 
are isolated from earth. Moreover, it will be 
appreciated that the examination of ionisation 
phenomena is a comparatively recent innova- 
tion as a technique for insulation testing and 
it has not yet yielded sufficient data to be 
reliable for quantitative insulation measurement. 

The insulation tester is housed in an alumi- 
nium case measuring l5in by 10}in by 6in 
and having a plastic front panel. It is suitable 
for a 250V, single-phase, 50 c/s supply and it 
has & consumption of 75W. 
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Bridge over the River Tame 


HE increasing use of prestressed concrete 
has been evident in recent months, in a 
number of structures involving this type of 
construction which have been in progress in 
different parts of the country. 


The bridge 


beam contains eighteen post-tensioned pre- 
stressing cables. Prestressed concrete work 
requires a high quality of concrete, and a 
minimum cube strength of 6000 lb per square 
inch at twenty-eight days was specified ; in 














































80 FT SPAN BRIDGE OVER THE RIVER TAME 


which has recently been completed over the 
River Tame, at the Denton sewage treatment 
works near Manchester, is a typical example of a 
structure built in situ with prestressed concrete. 

An extensive scheme of construction of 
sewers and treatment works extensions, involv- 
ing a total expenditure in excess of a quarter of 
a million pounds is nearing completion at 
Denton. The bridge over the River Tame has 
been erected to link the existing sewage plant 
east of the river with the sludge disposal 
extensions which are now being installed on the 


fact, the seven-day cube tests showed an 
average strength well above this figure. 

The beams were cast first, in 10ft sections, 
with vertical joints between each section. In 
the present case the casting of the ribs in short 
separate sections was found to be an advantage, 
as each section could be vibrated very 
thoroughly without danger of interfering with 
the set in the adjoining parts. The vibrators 


were fixed to the formwork. The tensioning 
and fixing of the cables was carried out with 
Freyssinet double-acting jacks. The quantities 
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DETAILS OF BRIDGE 


west bank. It provides a 10ft. wide carriageway 
for 10-ton lorries, and spans 80ft between 
supports. The underside had to be set rather 
high to obtain sufficient clearance from floating 
debris at times of flood. As a consequénce, the 
available structural depth between the clearance 
line and the road level was only 3ft 9in, a fact 
which favoured the adoption of a prestressed 
design. 

The whole structure was cast in sifu, on a 
temporary staging. It consists of two concrete 
beams, 18in wide and 3ft 9in deep, cast mono- 
lithically with a 6in thick road slab. Each 


of steel in the main beams amount to 36 cwt 
for the cables and 6 cwt for the auxiliary mild 
steel reinforcement, the latter being provided 
to facilitate the fixing of the cables on a para- 
bolic curve. 

The contract price for the erection of the 
bridge, abutments, river wall and approaches 
was approximately £8000 of which £2300 


covered the erection of the prestressed beams 
and deck slab. The consulting engineers were 
L. G. Mouchel and Partners Ltd., and Messrs. G. 
B. Kershaw and Kaufman, and the contractors 
for the bridge were R. and T. Howarth, Ltd. 
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French Engineering News 
(From our French Correspondent) 


A research and test station for refrigeration 
problems is nearing completion at Algiers, 
It will be ready to start work in December, when 
experiments will be carried out at temperat: ireg 
down to — 40 deg. Cent. 


* + * 


Unexpectedly good results have been obtai ied 
from the borings at Lacq, near Bayonne. 
Recently a gush gave 20 tons of oil in several 
seconds. At least 30,000 litres are being jro- 
duced daily and it is believed that a minimum 
daily output of 500,000 litres can be obtained, 
whilst production may reach 1 million litres a 
day. The oilfield extends over a length of 
about 8km and a width of 4km, with its centre 
at the village of Lacq. Eventually, the output 
will be transported by train to the Paulliac 
refineries, or a pipe-line may be constructed 
between Pau and Bordeaux. A third boring, 
started a week ago, has already reached 
a depth of 350m and is hoped to be in production 
soon. It is hoped that about 100 wells will 
eventually be bored. 


* * 





* 


Electricité de France has published two 
temporary reports on its activity in 1949— 
the final reports are not due until next month. 
The first report shows that 1949 was a year of 
intense activity in which a total of 583 million 
kWh were provided by new hydro-electric 
installations and thermal installed power 
increased by 197,500kW. Total production in 
1949 amounted to 30,720 million kWh, showing 
an increase of 45 per cent compared with 1938 
and 60 per cent compared with 1945. 

The French Assembly is still examining 
investment credits for 1950, and has heard a 
proposal to reduce Electricité de France credits 
by 10 milliard francs. In reply to Socialist 
criticism of this proposal, Monsieur Louvel, 
Minister of Commerce and Industry, stated 
that this reduction would cause only a slight 
delay in the work at present in progress. 





* * * 


Accumulation of coal stocks is causing some 
concern in authoritative circles who are asking 
whether it would not be wise to reconsider the 
equipment programme for the nationalised 
mines. The market is not regular, and as soon 
as there is an excess, uhemployment follows 
quickly. It is pointed out, however, that there 
is still a shortage of coal in Europe. A recent 
study of the economic aspects of the Coal 
Modernisation Plan recommends that produc- 
tion of coal should be reduced to 55 million 
tons, with the possibility of increasing rapidly) 
to 60 million tons if necessary. It also under- 
lines the imperative need to reduce costs and 
prices. Various reasons have led to the present 
overproduction, including mild weather, strikes 
leading to industrial stoppages, and increased 
sales of Saar coal. It is possible that certain 
small mines which are expensive to work may 
be closed in the coming months. 


* * * 


The centenary of Sydney Gilchrist Thomas, 
who is buried in France, has just been celebrated 
by the Société des Ingénieurs Civils de France. 
Thomas’s discovery of converting phosphoric 
pig iron made possible the exploitation of the 
huge deposits of phosphoric iron in France, 
which could not be converted by the Bessemer 
process ; 98 per cent of France’s steel produc- 
tion is now Thomas steel. The centenary 
celebrations included the placing of a portrait 
in the hall of the Franco-British College of the 
Cité Universitaire, and speeches and lectures 
at the Société des Ingénieurs Civils by Monsieur 
Baril, President ; by Dr. Desch, former Presi- 
dent of the Iron and Steel Institute, who 
lectured on “ The Life of Thomas”; by Mon- 
sieur Allard, director of the Valenciennes works 
of the Usinor Company, who gave a talk 
entitled ‘‘ The Thomas Process in the French 
Heritage,” and by Monsieur Aron, Steel Tech- 
nical Advisor, who spoke of the ‘‘ Economic 
Consequences of the Introduction of the 
Thomas Process.” 
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The Iron and Steel Industry 


The British Iron and Steel Federation 
has just published in its Monthly Statistical 
Bulletin a particularly useful economic survey 
of the progress made by the iron and steel 
industry in the post-war years. It deals with 
output, productivity, raw materials, prices, 
exports, development and research, labour 
relations, and organisation. 

Attention is drawn in this survey to the fact 
that the United Kingdom’s steel output last 
year—15,600,000 tons—represented over 10 
per cent of world production, but it is, of course, 
pointed out that the expansion in ingot output 
does not fully measure the expansion in the 
output of the steel industry as a whole, since 
it is the more highly finished types of products 
requiring more workmanship—such as cold 
rolled strip, bright steel bars and forgings— 
which have expanded most. The volume of 
production for steel melting and rolling (1938 
=100) is given as 167 for the year 1949, and 
it is estimated that, since 1938, output per man- 
year has increased 31 per cent. That increase, 
the Federation says, has made possible an 
increase of 120 per cent in steelworkers’ earnings 
since 1938, despite the fact that prices have only 
risen by 85 per cent which is appreciably less 
than the rise in raw material costs. Another 
interesting point brought out by the survey is 
that the British steel industry as a whole 
spends £2,000,000 each year on research to 
improve quality and efficiency and to keep 
ahead of other countries. The bulk of that 
expenditure is undertaken by individual firms 
in their own research departments. A sum of 
£250,000, however, is contributed annually 
by the industry to the British Iron and Steel 
Research Association, which is one of the three 
largest industrial research organisations in the 
country. 

The survey records that altogether about 
355,000 people are employed in the British 
iron and steel industry, of which number 
195,946 are process workers. Labour relations 
have always been harmonious, and there is 
no record of any major strike in the industry. 
The Federation comments on the constructive 
attitude which was demonstrated in 1947 by 
the trade unions concerned, when agreement 
was reached on continuous or extended working 
of steel furnaces and mills, a factor which has 
considerably assisted production. Generally, 
this step involved no increase of hours, but a 
share of week-end work, with consequent 
higher earnings, and a break in the middle of 
the week. Wages, generally based on output 
incentives, are among the highest in industry, 
the average weekly earnings of all workers 
now being about £7 13s. The iron and steel 
industry, it is remarked, was one of the first 
to accept the principle of joint production 
committees. Moreover, careful attention is 
given by the industry to training and education 
schemes which are highly developed in many 
companies. Steps are now being taken on both 
a national and regional basis to stimulate their 
extension. 


A Management Conference 


The British Institute of Management 
has now issued particulars of its Spring Manage- 
ment Conference which is to be held at Clifton- 
ville, near Margate, from May 18th to 2\st. 
The programme provides for three plenary 
sessions on Thursday, May 18th; Saturday, 
May 20th, and Sunday morning, May 2lst, 
at which addresses are to be given by Mr. Nigel 
Balchin on ‘‘ Managers: Are they Human ? ” 
by Mr. W. J. Kenney, of the Economic 
Co-operation Administration, on ‘The 
Challenge to British Management,’’ and by 
Professor G. D. H. Cole, on ‘“‘ Management and 
Democracy.” 

In addition, there will be fifteen sectional 
meetings during the four days of the conference, 
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Industrial and Labour Notes 


which will be devoted to the discussion of a 
wide range of problems relevant to industrial 
management practice. They include such 
subjects as direct incentive schemes, the 
effectiveness of joint consultation, the greater 
use of mechanical handling methods, and the 
need for a British Graduate School of Business 
Administration. Another item of special 
interest in the programme is the two “ panel ” 
discussions which are being arranged. The 
subjects for these are the attitude of manage- 
ment towards trades unions in the light of the 
latter’s changing role, and whether the scope 
for effective use of accounting information by 
management is exaggerated. 

The British Institute of Management antici- 
pates that between 600 and 700 delegates will 
attend the conference, representing all levels 
and branches of both public and private 
industry. Full details can be obtained from 
Management House, 8, Hill Street, London, 
W.1. 


The Attitude of Organised Labour in the 
U.S.A. 


Among the specialist teams which have 
recently visited the U.S.A. under the auspices 
of the Anglo-American Council on Productivity 
is one that has been investigating the methods 
of mechanical handling. It was led by Mr. A. 
Roebuck, M.I.Mech.E. The team’s report, it 
is understood, will be available in the very 
near future, but, meanwhile, some of the 
impressions gathered by Mr. Roebuck during 
the tour have been recorded in an article which 
appears in the May issue of the F.B.I. Review. 

The article contains some observations on 
the attitude of organised labour in the U.S.A. 
Mr. Roebuck says that his team “ noticed a 
full realisation among workers that the installing 
of labour-saving machinery in the form of 
improved materials handling methods reacted 
to their advantage as well as to that of the 
employers.” The introduction of new methods, 
the article continues, quite often creates a 
labour readjustment problem, but that position 
is accepted as only temporary, and, in the 
long run, it is fully understood among the 
workers that the use of modern mechanised 
equipment actually creates more jobs. Workers 
in the U.S.A., Mr. Roebuck thinks, undoubtedly 
get more out of life than do workers in Britain. 
Their wages are certainly higher, but are also 
higher in relation to their cost of living. They 
have a comparatively simple wage structure, 
quite often a definite rate being specified for 
any particular job, shorter working hours, in 
some cases more favourable overtime condi- 
tions, and social security provisions arranged 
by the employers. 

All these facts, Mr. Roebuck asserts, play a 
significant part in obtaining a ready acceptance 
of new methods, and by their success such 
new methods in turn make improved facilities 
possible. Observations made in the U.S.A. 
led the team to the conclusion that the American 
worker does not work harder than his British 
counterpart—that is, from the standpoint of 
physical energy expended. He does work more 
effectively, however, because, says Mr. Roebuck, 
much skill and ingenuity are continuously 
being expended in providing him with all 
possible aids. 


Transport Charges and Iron and Steel 
Production 

According to a recent statement by 

the British Iron and Steel Federation the sub- 
stantial increase in transport charges, which is 
to take effect on Monday, May 15th, will result 
in an increase in steel-making costs of approxi- 
mately 10s. per ton of finished steel. The iron 
and steel industry, it is stated, is anxious to 
avoid any action that might further aggravate 
the tendency towards inflationary price 
increases or might weaken the competitive 






position of steel-using industries im the world 
markets. It has been decided, therefore, not 
to pass on to steel consumers these increases in 
transport costs; instead, for the present, the 
existing level of steel prices will be maintained. 
This decision, says the statement, has been 
made possible by the industry’s high output, 
which has permitted corresponding savings to 
be made in the import programme. 

The latest iron and steel production figures 
support this contention, inasmuch as steel 
output in April was at an annual rate of 
16,822,000 tons, compared with the corres- 
sponding rate of 15,854,000 tons im April, 
1949. Both months were affected by the Easter 
holiday, and the former output represents the 
highest production rate ever achieved in April. 
Similarly, pig iron output during April, 1950, 
was at the annual rate of 9,492,000 tons, com- 
pared with 9,288,000 tons a year previously. 

A statement made by the Shipbuilding 
Conference on behalf of all British shipbuilders 
warmly welcomed the steel-makers’ announce- 
ment that the increase in transport charges would 
not result in an increase in steel prices. The 
shipbuilders expressed the hope that the steel- 
makers’ example would be followed by other 
supplying industries, thus helping to establish 
a feeling of stability and to re-stimulate 
shipbuilding orders. 


Zinc and Lead Prices 


The Ministry of Supply announced 
recently that the price of good ordinary brand 
zine was increased by £2 per ton to £99 10s. per 
ton, delivered, with effect from Friday, May 
5th, the prices of other grades being increased 
accordingly. Manufacturers of zinc oxide also 
announced that, from the same date, the prices 
of zine oxides, in lots of not less than 2 tons, 
delivered buyers’ premises, were increased by 
£1 15s. per ton, as follows :—red seal, from 
£92 15s. to £94 10s.; green seal, from £94 5s. 
to £96, and white seal, from £95 5s. to £97. 

Another Ministry of Supply announcement 
stated that the price of good soft pig lead was 
increased by £2 from £88 to £90 per ton, 
delivered, with effect from May 5th. 


Labour Relationships in London Docks 


Early this week the British Institute 
of Management published a report, described 
as ‘‘ a framework for study,” surveying labour 
conditions in London Docks. This report is 
the result of a field research project which was 
conducted by members of the research staff 
of the Institute with the general aim of studying 
problems of management and organisation in 
the docks and of helping in their solution. 

Briefly, the report begins by examining the 
nature of dock work and by showing how the 
human aspects of the work are centred around 
the variability of employment and conditions. It 
then discusses the customs and social relation- 
ships that have been established in an attempt 
to achieve security, and analyses the dockers’ 
traditional objection to any change of method 
that threatened, or seemed to threaten, the 
basis of that security. Under modern condi- 
tions, therefore, there is, says the report, a 
growing tendency for conflict between the 
immediate aims of employers and workers : 
for a number of good reasons the employers 
require more flexibility, and the workers, lacking 
adequate security, feel the need to circumscribe 
flexibility. Employers try to impose change 
whenever an opportunity offers and the workers 
try to resist, and to safeguard themselves 
against future change. The report concludes 
that, with this basic difference between them, 
each side attempts to promote its interest 
just as far as it can go without precipitating 
open strife, creating a situation that is “ con- 
tinuously strike prone and increasingly likely 
to result in strikes.” 
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Notes and Memoranda 


Rail and Road 


“ZEBRA ’”’ PEDESTRIAN Crossincs.—In London 
and in certain provincial towns the Road Research 
Laboratory has been watching the reaction of the 
public to the new black-and-white “zebra” 
pedestrian crossing. Results of the experiment 
are now available and show that the zebra marking 
has a very favourable effect on the behaviour of 
both pedestrians and motorists. The experi- 
ments were put in hand after tests on models 
the Road Research Laboratory had shown that, 
of all possible forms of ing road surfaces, 
the pattern most easily visible to the motorist 
was one isting of alternate black and white 
stripes laid 1 to the kerb. It was thought 
that if crossings could be made more conspicuous 
to motorists two beneficial results might follow : 
pedestrians would be encouraged to make better 
use of the crossings and motorists would be more 
ready to give way to pedestrians using them. 
The period of the experiment was chosen to include 
the Pedestrian Crossing Week, held in April last year, 
and the observations were continued at intervals 
for six months after that date. The movements 
of pedestrians and motorists were observed at 
twenty-five zebra crossings and at an equal number 
of crossings marked only by the usual studs and 
beacons. At the end of the sixth week of the 
experiment, which coincided with the Pedestrian 
Crossing Week, the proportion of pedestrians using 
the zebra crossings had increased by 40 per cent, 
compared with an increase of 19 per cent at the 
ordinary crossings, where the public were influenced 
by propaganda alone. Six months after the pro- 
da week the increase at the zebra crossings 
stood at 28 per cent; at the unmarked crossings 
it had fallen to 7 per cent, the difference of about 
20 per cent having thus been maintained. In the 
proportion of motorists giving way to pedestrians 
there was an initial improvement of 164 per cent 
at the zebra crossings and 127 per cent at the 
plain crossings. Six months after the propaganda 
week the improvement at the zebra crossings was 
64 per cent and at the plain crossings 26 per cent. 


Air and Water 


“§.8. Lisperte.”—The French Line announces 
that the extensive refit of the “8.8. Liberté,” 
which includes the complete redesigning of the 
passenger accommodation, is practically complete 
and the vessel will make her first sailing on Wed- 
nesday, September 27th. 


First EvROPEAN ame SERvICE at B.L.F. 
—Under an with British pe gi 
Airways, the Westl ind “aircraft Company use 
a Westland Sikorsky 8/51 machine for the helicopter 
service which is operating from May 8th to May 
19th to carry visitors to the British Industries Fair, 
between the two exhibition centres in London 
(Olympia) and Birmmgham (Castle Bromwich). 
Harrods sports ground near Barnes, serves as the 
London terminal. The Ministry of Civil Aviation, 
has issued a temporary licence for the ground, and 
appropriate aerodrome services have been provided. 
At the other end, helicopter passengers are set 
down on Castle Bromwich aerodrome alongside the 
Fair. The service runs in the daytime under 
visual flight conditions. Two alternative routes 
leading from Barnes terminal over West London 
have been chosen. A height of at least 80 ft is 
——— - these routes and the helicopters are 
equip with ve h frequency radio telephon 
to enable the nw poy talk te Air Traffic Conk 4 
London and in Birmingham. 


Exursition Saip ror 1951 Frestivat.—aAs part 
A... the Festival of Britain, the Aircraft-carrier 
nia ” is to act as a floating exhibition ship. 
She wi be manned by a merchant navy crew, and 
fly the red ensign while paying a series of visits to 
various ports in the home counties, under the 
management of Furness Withy and Co., Ltd. A 
shipbuilding advisory panel under the chairmanship 
of Mr. J. Ramsay Gebbie has been responsible for 
the general scheme and t of the exhibi- 
tion on board, in association with the Director 
of Naval Construction, Sir Charles Lillicrap. As 
part of the exhibition there will be included some 
of the ship’s standard fittings such as deck machinery 
and life-saving equipment. The ‘‘ Campania ”’ has 
a length of 540ft, a beam of 70ft and a full-load dis- 
placement of 15,970 tons. She was built as a refri- 
rated cargo vessel by Harland and Wolff, Ltd., 
or Shaw Savill and Albion Co., Ltd., and converted 
to an aircraft-carrier. The work of preparing the 
vessel for her new role has been ent: to Cammell 
— and Co., Ltd., and will commence at an early 
ite. 


Miscellanea 

SwWEDEN’s INDUSTRIAL Propuction.—The Fede- 
ration of Swedish Industries has recently reported 
that industrial production in Sweden last year was 
nearly 90 per cent higher than in 1935. The index 
maintained by the Federation (1935=100) stood 
at 197 for all industries in January, 1950, and had 
risen to 201 by the end of February. 


Nuts anpD Borts Orper.—The Ministry of 
Supply states that the maximum prices of rivets 
over fin diameter have been increased and the 
price control on stainless steel nuts and aircraft 
riveted bolts has now ended. An Order—the Con- 
trol of Bolts, Nuts, &c., Order, 1950—making the 
changes effective came into operation on May 3rd. 


A Perrot Enorve-Driven Banpsaw.—In order 
to provide the building industry with a power- 
driven bandsaw for use on sites where no eg 
ows is available, Startrite Engineering Com 

,» Hamond Hill, New Road, Chatham, =. 
i now making an 18in machine driven by a 1 hp. 
J.A.P. petrol engine. The power unit is mounted 
on a fabricated pedestal below the table and the 
drive is transmitted through a vee belt. The saw 
speed is approximately 4500ft per minute and the 
machine is fitted with a graduated rip fence and 
mitre gauge. 

B.T.H. “ Parents’ Day.”’—The British Thomson- 
Houston Company, Ltd., arranged another success- 
ful ‘‘ Parents’ Day” at its apprentice hostel, 
Coton House, near Rugby, on April 22nd. The 
visitors included about 240 parents and 120 first 
year apprentices. The programme included a 
tour of the Rugby works and an address by Mr. 
L. J. Davies, B.T.H. director of aoe 4 and 
education, who mentioned among other things, 
that_at present there were seventeen of the com- 
pany’s staff at Rugby whose full-time occupation 
was to look after the training and well-being of 
apprentices. 


CHEMICAL ResEaRcH Lasoratory.—The Depart- 
ment of Scientific and Industrial Research announces 
that the Chemical Research Laboratory, at Ted- 
dington, Middlesex, is again holding a series of 
““Open Days.” There will be four sessions, on 
June 28th (afternoon), June 29th (afternoon), 
and on June 30th (morning and afternoon). The 
afternoon of June 28th has been set aside for repre- 
sentatives of industrial firms who have not pre- 
viously received invitations and the director would 
be glad to receive applications from firms up to 
June 19th. It is not necessary for those invited 
in previous years to reapply. The main branches 
of research are: corrosion of metals, inorganic 
chemistry, radiochemistry, organic chemistry, high 
polymers and plastics, and microbiology. 


Tun Copper For.—aAs a preliminary to com- 
mencing production on a new plant, it is announced 
by the Royal Mint Refinery, of 19, Royal Mint 
Street, London, E.1, that limited supplies of very 
thin copper foil are available from a pilot plant. 
This foil extends the range of commercially available 
copper down to 0-00012in in thickness. At present 
the foil is supplied in sheets 30in by 5in, but even- 
tually it is expected that lengths of several hundred 
feet will be available in widths of 7jin. The foil is 
stated to be of hard temper and can be easily handled 
in spite of its thinness. Its electrical conductivity 
is given at 95 per cent I.A.C.S. minimum, and its 
chemical composition conforms to electrolytic copper 
standard. It is supplied with one side 
and may, if necessary, have one or both sides 
plated with gold, silver, nickel, zinc, cadmium or 
tin. If required, light tested material, free from 
pinholes, can be made available in certain cases. 


REVISED SPECIFICATION FOR DayLicuT SIGNAL- 
LING LANTERN.—The Ministry of Transport recently 
published a revised specification for a daylight 
signalling lantern to be carried by merchant ships. 
To remove any possible doubt, the Ministry wish 
to make it clear that this specification has been 
issued for the guidance of manufacturers and that 
ample time will be allowed for the disposal of exist- 
ing stocks and for the planning of new production. 
While a final decision has not yet been taken, it 
Is pelted se wo contemplated that all new lanterns 

actured on and after January 1, 1952, will 

have to comply with the requirements of the 
_— specification. After January 1, 1952, lan- 
manufactured to the specification issued in 

October, 1948, and which are covered b a certifi- 
cate of approval from the Ministry, continue 


to be accepted for use in British ships so long as they 
give efficient and satisfactory service. Only when 
the time comes for renewal will lanterns to the new 
specification be required. 
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Personal and Business 


Mr. GroraceE C. SHarp has been elected a director 
of the International Nickel Company of Canada, 
Ltd. 


The Machinist, Aldwych House, London, W’.C.2, 
announces that its telephone number has been 
changed to Chancery 4141. 

British TIMKEN, Ltd., announces the ap) oint- 
ment of Mr. F. M. G. Wheeler, A.M.I.Mech.E,, 
M.I.Loco.E., as head of its Railway Sales Division. 

Mr. J. C. Pooiz has been appointed a meinber 
of the Transport aye for a period of six years, 
in succession to Mr. E. Parkes, whose appoint- 
ment has now pan ob 

Mr. F. W. Kenprick has been > yre 
export manager in London of Dunlop, Ltd. He has 
recently been the company’s acting sales manager 
for tyres in South Africa. 

Mr. W. F. 8. Wooprorpd has been appointed 
acting secretary of the Institution of Produc‘ion 
Engineers, following the resignation of the se re. 
tary, Major C. B. Thorne. 

Dr. J. W. Bonpi, Mr. Bosworru E. Monvx, 
A.M.I.Mech.E., and Mr. J. T. Rymer, M.I.P.E., 
have been appointed to the board of Associated 
British Oil Engines, Ltd. 

ScorrisH AGRICULTURAL InDusTRIES, Ltd., states 
that its Dundee office is now at Tayside House, 
162, Nethergate, Dundee a Dundee 
4052; telegrams, ‘‘ Sagil, Dundee ”’). 

LonpDoN TRANSPORT announces that Mr. W. P. 
8. Cockle, M.I.C.E., who is in charge of the Schemes, 
Parliamen’ Plans and Design Section in ‘he 
New Works Engineer’s Office, has been appointe: a 
principal executive assistant. 

Tae Brrrish ELxcrriciry AUTHORITY announces 
that in view of the impending retirement of Mr. C 
Cooper, Mr. J. Harvey, A.M.I.Mech.E., has been 
appointed to succeed him as station superintendent 
at Woolwich generating station. 

Tue Boarp or Trave states that the West 
London and Western District Office of the Export 
Credits Guarantee Department is now at Victory 


House, 99-101, Regent Street, London, W.1 
(telephone, Regent 0682; telegrams, ‘‘ Credexport 
Piccy ”’). 


Tue Unitrep Steet Companies, Ltd., announces 
that Mr. T. S. Kilpatrick has been appointed a 
director of the Workington Iron and Steel Company. 
Mr. Kilpatrick, who became commercial manager 
at Workington in 1948, joined the United Steel 
Companies, Ltd., under their University Appren- 
ticeship Scheme in 1934. 

Mr. E. L. CHaMpNess, managing director of 
Palmers Hebburn Company, Ltd., a bees elected 
chairman of the Dry Dock Owners and Repairers 
Central Council. Mr. D. McCall, managing director 
of Menzies and Co., Ltd., and Mr. A. P. Traill, 
general manager of Manchester Dry Docks Com- 
pany, Ltd., have been elected vice-chairmen. 

Tue Eneusse Exxzcorric Company, Ltd., 
announces that it has bought a controlling interest 
in the John Inglis Company, Ltd., of Toronto, 
Canada, of which the English Electric Company of 
Canada, Ltd., is a wholly owned subsidiary manu- 
facturing electrical machinery at St. Catherino’s, 
Ontario. The John Inglis Company manufactures 
heavy engineering products nom variety of con- 
sumer appliances. Major J. E. Hahn will remain 
president of the John Inglis Company. 

Mr. T. FerGuson, consulting engineer on traction 
matters at Metropolitan-Vickers Electrical Com- 
pany, retired after working for forty-eight years 
with the company on the development of electric 
traction. After six years with the Great North 
of Scotland Railway, Mr. Ferguson joined the 
M-V company, then British Westinghouse, on Sep- 
tember 22, 1902, as a traction engineer, and was 
associated with the Mersey Railway electrification, 
the first traction contract undertaken by British 
Westinghouse. 

THe Overseas Foop CORPORATION announces 
that Mr. Duncan L. Anderson, C.B.E., T.D., 
M.1.C.E., M.I.Struct.E., has been appointed 
Regional General Manager of the Southern Province 
Region of its Tanganyika project. Mr. Anderson, 
who is at present Deputy momic Adviser to the 
Control Commission in y, will take up his 
new appointment towards the end of May. During 
the war he served on the staffs of General Eisen- 
hower and General Alexander, and was Director of 
Works of Allied Armies in Italy during 1944 and 
1945. 





Contracts 


Durine the past month the British Electricity 
Authority have placed contracts for power station, 
switching and transforming station, and transmis- 
sion ie amounting in the aggregate to 
£2,343,211. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
i without drawings. The date first given is the date of 
application ; the second date, at the end the abridgment, 
is the date of publication of the complete specification. 
Copies may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 2s. each. 


MINING MACHINERY 


685,094, July 23, 1947.—ImpROVEMENTS IN OR 
RELATING TO Dz-WarTERiInG ScREENS, Hewitt- 
Robins Incorporated, 240 Kensington Avenue, 
Buffalo 5, New York, United States of America. 

This invention concerns screens of the kind used 
for the de-watering of coal and the wet screening 
of anthracite and bituminous sludge. The prin- 
cipal object of the invention is a screen of greatly 
increased efficiency, particularly with regard to 


























No. 635,094 


the amount of water removed from the material 
following the washing operation. Fig. 1 is a broken- 
out, partially diagrammatic, plan view of a screen 
embodying the invention, and Fig. 2 is a vertical 
section on the line JJ—IJI of Fig. 1. In the drawing 
the screen comprises a deck A, composed of a 
series of closely bars B, extending longi- 
tudinally of the deck and supported on and welded 
to cross-bars C. The bars B are dimensioned and 
spaced appropriately for the particular material 
to be handled; for example, where it is desired 
to wash and screen out dust and fine particle size 
material, the bars may be of a diameter of about 
jin and their no spacing about */o9in. As 
shown in Fig. 2, the deck is set at a slight angle 
to the horizontal, the material being supplied 
to it at the right-hand end as viewed in this figure 
and discharged from the left-hand end. The screen 
may be bodily vibrated, say, at an angle of 45 
deg. to the horizontal as indicated by the arrow V 
and at a speed of the order of one thousand or 
more vibrations per minute. Such washing of 
the material as takes place during the screening 
is effected during, say, the first half of the travel 
of the material over the deck and for this purpose 
there may be mounted above the screen a series 
of transversely extending water-spray pipes D, 
as shown. The upper surface of the screen is 
provided at seteel’ hencvels with transversely 
extending baffles adapted to intercept the material 
as it progresses along the screen. Each of the 
overhanging baffles comprises a transversely 
mounted plate Z welded or otherwise secured to 
and upstanding from the screen surface and canted 
forwardly with respect to the direction of move- 
ment of the material being screened. As the 
result of this overhanging baffle arrangement, the 
material assumes a form similar to that indicated 
in Fig. 2, piling up behind the baffles, as indicated 
at F, and sg out as at G@ in a relatively thin 
layer exten rearwardly toward but terminating 
short of the previous . In order further to 
facilitate the escape of water from the material, a 
transverse trough-like depression H is formed in 
the deck adjacent to the far side of each such baffle. 
-April 5, 1950. 


GAS TURBINES 


634,878. August 19, 1947.—LaxnyrinrH Packines 
or InTERNAL-CoMBUSTION TuRBINE UNITs, 
Armstrong Siddeley Motors, Ltd., and Thomas 
Clark, both of the company’s address, Park 
Side, Coventry, Warwickshire. 

In an internal bustion turbine unit, having 
& labyrinth — for the turbine rotor, where 
gas temperatures of 800 deg. Cent. or higher may 

be encountered, the packing is provided 
with an annular space, between two portions of 
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the packing, to which is fed, from the compressor 
of the unit, relatively-cool air at a pressure in 
excess of that of the turbine gases. The illustration 
shows a portion of the turbine stator casing A and 
part of one of the first circle of stator blades at B, 
whilst C represents part of one of the first circle 
of rotor blades carried by the rotor D. The latter 
is journalled in a bearing carrier having an annular 
supporting ring or disc HZ, As the rotor shaft 
(not shown), which is axially located on its left- 
hand end, may extend axially towards the right 
as working temperatures are being reached, the 
bearing supporting ring Z moving correspondingly 
to the right to a greater or less extent, the ring H 
is connected to an annular disc F, fast with the stator 
casing A, by means of an annular flexible bellows 
device, indicated at G. The turbine rotor D is 
supported from the rotor shaft by being bolted, 
as shown at H, to an annular disc J, which is 
actually fast with the shaft. The combustion gases 
passing between the first circle of the stator blades 
B are at a relatively high temperature of, for 
example, 800 deg. Cent. or 900 deg. Cent., and the 
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problem is to provide a seal for them which will 
withstand such high temperatures and which will 
still provide sealing when different extensions occur 
as working temperatures are being reached, the 
seal to be between the stator casing A and the 
rotor D or between ts attached to them. In 
the drawing the or labyrinth packing is a 
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radial one provided between the adjacent radial 
faces of the discs Z and J, in the form of a number 
of annular sealing strips secured to one of these 
faces at different radial spacings, and extending 
towards and coacting with the other radial face, 
the latter radial face being formed with a series 
of annular grooves and ridges. The annular sealing 
strips K are supported by the stationary disc HZ, 
the adjacent pos a of the rotor disc J having the 
annular grooves and ridges as shown. The laby- 
rinth packing is divided up into two radially 

ual portions, by an annular L, the top 
portion between the L xy L and turbine gases 
being shorter in a radial direction than the lower 
portion between the space L and the ambient pres- 
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sure at M. Communicating with the space L 
is a passage N connected by another to an 
opening in the interior of the stationary disc Z, 
Spee a a Da eemneeee 80. 6. pipe-C. This 
pipe is supplied by the compressor for the turbine 
with air which, whilst being raised in tempera- 
ture to a considerable degree by being compressed, 
is nevertheless relatively cool compared with the 
temperature of the combustion gases which leak 
between the end A of the stator casing and the 
adjacent portion of the rotor and the pressure 
at which this area is supplied is higher than the 
pressure of the gases, for example, by 10 lb per 
square inch or so.—March 29, 1950. 


635,076. April 9, 1947.—ImMPROVEMENTS IN OR 
Retatine To Arm Fuvrers, Roy Carnochan, 
of 24, Irlam Road, Flixton, and Metropolitan- 
Vickers Electrical Company, Ltd., of St. 
Paul’s Corner, 1-3, St. Paul’s Churchyard, 
London, E.C.4. 

This invention relates to filters more particu- 
larly but not exclusively for large quantities of 





ee) beni a ares 








No. 635,076 


air such as may be required in gas turbine plant 
wherein foreign matter in the atmosphere may in 
certain locations be required to be filtered, par- 
ticularly in the case of axial-flow type compressors, 
to avoid blade-fouling therein which may reduce 
its operational efficiency. Fig. 1 represents dia- 
grammatically an end view of a filter according to 
the invention for use in gas turbine plant; and 
Fig. 2 is a part sectional view showing diagram- 
matically means for sealing the marginal edges of 
the filter band. In Fig. 1 a plurality of rollers A 
are pivotally mounted in bearings at each end 
thereof between pairs of short radial arms B and 
alternately disposed longer radial arms C carried 
on a centrally-disposed tubular air casing or duct 
D. The duct is provided with air inlet openings Z 
longitudinally along a portion of its periphery 
and is open at one end, which end communicates 
axially with the inlet of an air compressor in the 
plant. A pervious flexible filter band F is inter- 
threaded as shown between the rollers so that the 
configuration of the band when assembled thereon 
is substantially star-shaped. To one side of the 
filter are further rollers (not shown) disposed in 
suitable cleaning and/or regenerating tanks in 
@ filter cleaning house. The band is mounted so 
as to enter a filtering region G along a path which is 
adjacent to that by which it leaves for the cleaning 
house region, the air drawn in and filtered in the 
filtering region passing through the openings H 
into the duct D, where it is withdrawn by the 
air compressor in a direction transversely to that 
of the air ing through the band. The rollers 
rotate between closure end plates H and J (see 
Fig. 2) mounted on the radial arms B and C and 
conforming to the star shape of the band. To pro- 
vide the necessary trapped space from which the 
filtered air can be withdrawn and to seal the mar- 
ginal edges of the filter band, the end plates are 
provided with top and bottom sealing ledges 
K and LE, which extend perpendicularly a short 
distance inwardly over the edges of the band so 
as to allow the pressure drop across the filter to 
cause the edges of the band to make contact 
with the sealing ledges. In order further to pre- 
vent unfiltered air from entering the centre of the 
filter, a sealing roller M rotating between bearings 
in the end plates is arranged to press against the 
adjacent bights of the band on the side rollers 
and prevent leakage of air into the filter from the 
cleaning house region.— April 5, 1950. 
MISCELLANEOUS 
635,432. April 9, 1948.—ImMPROVEMENTS IN CaM 
oR EccENTRIC-OPERATED MeEcHaNisM, Alfred 
German Rose and Rose Brothers (Gains- 
borough), Ltd., of Albion Works, Gainsborough. 
According to this invention there is provided a 
cam or eccentric-operated mechanism, wherein 
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the movable cam is connected to a support by 
means of an insert of rubber arranged resiliently 
to urge the movable arm into engagement with 
the cam or eccentric. The use of a spring for this 
purpose is avoided. Fig. 1 is an elevation of 
part of a packaging machine to which the invention 
is applied and Fig. 2 is a view similar to Fig. 1, 
showing a modified construction. Referring to 
the drawings, packages A are fed in succession 
by a conveyor (not shown) on to a platform B 
mounted on a rod C slidably mounted in a bearing 
D, the platform being arranged for reciprocation 
to carry the packages successively into a delivery 
stack. The rod C is pivotally connected by means 
of a link Z to one end of an arm F, the other end 
of which is attached to a frame G. The arm F 
carries a cam roller H arranged to bear on the face 
of a rotatable cam J. The attachment of ‘the 


























Fig. 2 
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arm F to the frame G is by means of a rubber 
bush K the outer and inner periphery which are 
“ bonded,” respectively, to outer and inner sleeves 
I and M, the outer sleeve being secured, e.g., 
by a tight press fit, in a corresponding bore in the 
arm, while the inner sleeve is secured to the frame 
by a bolt N. The arm is first arranged with its 
cam roller in engagement with the cam and the 
inner sleeve partially rotated to urge the cam 
roller towards the cam, the sleeve being secured 
by the bolt in that position. The rubber bush K 
thus remains in a state of torsion. In operation, 
the arm F is moved by the cam J against the 
action of the rubber bush K and maintained in 
engagement with the cam by the resilient pressure 
exerted by the rubber bush. In the construction 
shown in Fig. 2, the rubber bush K is replaced 
by a block O of rubber that is let into and ‘‘ bonded ” 
to the arm fF, the arm being secured to the frame 
G by bolts P.—April 12, 1950. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Building Technicians 
To-day,, May 12th.—Alliance Hall, Palmer Street, 8.W.1, 
Discussion on “The Influence of Office Organisation 
on the Quality of Building,” 6.30 p.m. 


Association of Supervising Electrical Engineers 
To-day, May 12th.—LiverPoot Brancu: Laboratories 
of Applied Electricity, Ashton Street, Liverpool, 
“Interference Suppression to Radio and Television 
seceivers,” F. J. Teago, 7 p.m. 
Mon., May 15th.—Srocxport Brancu: White Lion 
Hotel, Underbank, Stockport, Film Lecture on 
‘* Research Engineering,” 8 p.m. 


British Institution of Radio Engineers 
Wed., May 17th.—N.E. Section: Neville Hall, New- 
-on-Tyne, Annual General Meeting, followed by 
@ Technical Film, 6 p.m. 
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Incorporated Plant Engineers 

Tues., May 16th.—Gutascow Brano#: Works visit to 
James Howden and Co., Ltd., 6 p.m. 

Wed., May 17th—Lonpon Branco: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “ The 
Applications of Specialised Plant to Gas Turbine 
Research Development,” R. 8. Wilkins, 7 p.m. 

Mon., May 22nd.—W. anv E. Yorks Brancw: The 
University, Leeds, ‘“‘Some Problems in Structural 
Engineering,” R. H. Evans, 7.30 p.m. 


Institute of Economic Engineering 

To-day, May 12th.—S. Lonpon Reeion: The Elephant 
and Castle, Elephant and Castle, S.E.1, Discussion 
on “The Will to Work,” opened by J. A. Bullock, 
7 p.m. N.W. Lonpon Recton: Cowdray Hall, 
Cavendish Square, W.1, “Management and _ its 
Human and Social Implications,” A. P. Young, 
7 p.m. 





Institute of Industrial Supervisors 
Thurs., May 18th.—W. Bromwicn Section, SMETHWICK 
SECTION AND DupDLEY anp District Section: Joint 
Meeting, Chance Tech. Coll., Crocketts Lane, Smeth- 
wick, Discussion on “ Incentives,” 7.30 p.m. 


Institute of Navigation 
Fri., May 19th.—Royal Geographical Society, 1, Ken- 
sington Gore, London, S.W.7, “* Marine Radio Position 
Fixing Systems,” a Symposium of Papers, 4 p.m. 


Institute of Road Transport Engineers 
Wed., May 17th—N.W. CrenTRE: Adelphi Hotel, 
Live l, ‘‘ Electrical Equipment for Road Transport 
Vehicles,” W. A. Bevis, 7 p.m. 


Institution of Electrical Engineers 

Wed,, May l7th—Surrry Section: Savo 
Victoria Embankment, W.C.2, “‘ A Review of 
in Electricity Supply,” C. W. Marshall, 5.30 p.m. 

Thurs., May 18th.—Savoy Place, Victoria Embankment, 
W.C.2, Commemoration of the Centenary of the 
Birth of Oliver Heavyside, 3 p.m. 

Mon., May 22nd.—Lonpon StupEnts’ SecTION: Savoy 
Place, Victoria Embankment, W.C.2, Annual General 
Meeting, 7 p.m. 

Institution of Mechanical Engineers 

Sat., May 20th.—SouTHern Brancu: Visit to Royal 
Aircraft Establishment Technical College, Farn- 
borough, 2 p.m. SOUTHERN Branco GRADUATES’ 
Section: Visit to B.O.A.C. Flying Boat Maintenance 
Base, Hythe, Southampton, 2 p.m. 


Institution of Mining and Metallurgy 
Thurs., May 18th.—Geological Society, Burlington 
House, W.1. Annual General meeting: Part I 
(members only), 4 p.m.; Part II (open to visitors), 
5.15 p.m., Presidential Address, by Colonel L. C. Hill. 


Institution of Production Engineers 
Sat., May 13th.—WesTERN SECTION: Victoria Rooms, 


Bristol, All-Day Conference on “ Materials Handling,”’ 
10.30 a.m. 


Place, 
search 





Thurs., May 18th.—SovurHeRN SecTIon: University 
College, Southampton, “Tungsten Carbide Tool 
Application,” F. H. Bates, 7.15 p.m. 

Junior Institution of Engineers 


To-day, May 12th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, “ Hydro-Electric Develop- 
ment,” Geoffrey F. Kennedy, 7.30 p.m. 

Fri., May 19th.—39, Victoria Street, Westminster, 
8.W.1, Film Evening, “‘ The Locomotive,” 6.30 p.m. 


Manchester Geological and Mining Society 
Sat., May 13th.—Visit to Point of Ayr Colliery. Assemble 
1.30 p.m., followed by “ Reconstruction of Transport 
Shipping Channel by Blasting,”’ J. Kerr, at Nart Hall 
Hotel, Prestatyn. 


Royal Institution of Great Britain 
Fri., May 19th.—21, Albemarle Street, London, W.1, 
“ Friction,” F. B. Bowden, 9 p.m. - 


Royal Society of Arts 


Wed., May lith.—John Adam Street, Adelphi, W.C.2, 
“* Rural Water Supplies,” Peter Lamont, 2.30 p.m. 


Society of Chemical Industry 
Thurs., May 18th.—Road Research Laboratory, D.S.I.K., 
Harmondsworth, West Drayton, Middlesex, Annual 
General Meeting, ‘“‘The Non-Destructive Testing of 
Road Materials,” R. Jones, “Dynamic Testing of 
Road Constructions,”’ C. van der Poel, 6 p.m. 


Stephenson Locomotive Society 
Sat., May 13th to Sun., May 2l\st.—Spring Tour of 
Railways, Works and Running Sheds in Eire and 
Northern Ireland. 
Women’s Engineering Society 
Wed., May l7th—Lonpon BranoH: 35, Grosvenor 
Place, London, S.W.1, ‘“‘ Women and Radio,” 7 p.m. 





D.S.LR. Tourtne Exursrtion.—Wood suffers 
mainly from the attacks of fungus and insects. 
An exhibition illustrating these types of attack 
and showing how to prevent and cure them will 
open at the Bristol Museum and Art Gallery on 
May 3rd for eight days. Sponsored by the D.S.I.R. 
it follows the dry rot exhibition seen at the Building 
Centre in London last year. After its visit to Bristol 
the exhibition will be on show in Plymouth from 
May 17th to 25th, and in Swansea from May 31st to 
June 8th. It is hoped that many other towns and 
cities will be visited. 
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Reports on German and 
Japanese Industry 


Additional summaries of those reports on Germap 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit ¥ quoting the appropriate F.D. reference num. 


bers. Photo-copies of the reports can be made available 
at cost. 

No. of 

report Title 


F.D.2852/48 Drawings Relating to Lurgi Plan’ and 
Boiler and Power Plant: Reichs. 
werke A.G. fiir Erzbergbau und 
Eisenhiitten ‘“‘ Hermann Goering” 
(Reich Works ‘‘ Hermann Goering ”, 
for Ore Mining and Iron Foundering) 
Salzgitter. 

Drawings of 42in Blooming Mill and 
Continuous Mill: Reichswerke A.G. 
fir Erzbergbau und Eisenhiitten 
“Hermann Goering,” (‘* Hermann 
Goering ” Reich Ore Mining and Blast 
Furnace Works), Salzgitter. 

Drawings Relating to Blast Furnace 
Plant: Reichswerke A.G. fiir Erzberg. 
bau und Eisenhitten “Hermann (ver. 
ing” Salzgitter. 

Lecture on the Development of Aero. 
Engines: 1I.G. Farbenindustrie A.G., 
Ludwigshafen. 

General Description, Operation and 
Servicing of Preheaters in Hydrogena. 
tion Equipment: I.G. Farbenindustrie 
A.G., Ludwigshafen. 

Drawings for Centrifugal Casting Equip- 
ment: Deutsche Eisenwerke A.G., 
(German Iron Works), Schalker Verein 
(Schalker Association), Gelsenkirchen. 

Discussion on Fittings for High-Pressure 
Hydrogenation Equipment : L.G 
Farbenindustrie A.G., Ludwigshafen. 

Reports on the Operational Behaviow 
and Service Life of Plungers and Piston 
Rods Installed in High-Pressure Hy- 
drogenation Force-Pumps: I.G. Far. 
benindustrie A.G., Ludwigshafen. 

Some Remarks on Cemented Hard 
Carbides: Antoni Niedzwiedzki Stara- 
chowice (Poland). 

Technical Reports: Zentrale = fuer 
Wissenschaftliches Berichtswesen der 
Luftfahrt-Forschung des General- 
luftze eisters (Central Office for 
Scientific Reports on Aeronautical 
Research under the Quartermaster. 
General of the Air Force), Berlin- 
Adlershof. 

A Temperature-Measuring Device for the 
Exact Determination of the Internal 
Adiabatic Efficiency of a Compressor : 
T — J, H h Tava (T Be on 5 


1 Uni- 


F.D.2854/48 


F.D.2856 /48 


F.D.3137/48 


F.D.3388/48 


F.D.3117/48 


F.D.3393 /48 


F.D.3397 /48 


F.D.3538 /48 


F.D.1234 /49 


F.D. 1508/49 





versity), Stuttgart 
Experiments with an Axial Cooling Fan 
lower : Technische Hochschule (Tech- 
nical University), Stuttgart 

Review of Research on Gas Turbines : 
Deutsche Versuchsanstalt fuer Luft- 
fahrtforschung (German Research In- 
stitute for Aeronautical Research), 
Garmisch 

Research Progress and Projects in Metal- 
ee se Mannesmannroéhren-Werke, 
Duis ae 

The Determination by Calculation of Gas 
Exchange Processes: Institute for 
Internal Combustion Engines, Vilsbi- 
burg, near Munich 

High-Speed Wind Tunnel: Junkers 

lugzeug- und Motorenwerke A.G., 
Dessau 

Research on merators of the Re- 
generator-Gas-Turbine : Luftfahrt For- 
schungsanstalt (Aeronautical Research 
Institute), Volkenrode 

** Ellira ”’ Welding and Automatic Weld- 
ing in Germany: “ Ellira Welding 
Process ” 

Prevention of Injury from X-rays; 
Recognition of Faults in Materials by 
X-ray Tests: V.D.I., Zeitschrift des 
Vereins Deutscher Ingenieure (Journal 
of the Association of German Engineers), 
Diisseldorf 

Determination of the Modulus of Elas- 
ticity by Vibration Stresses of the Test 
Specimen: Kaiser - Wilhelm - Institut 
fuer Eisenforschung (Kaiser Wilhelm 
Institute for Iron Research), Diissel- 
dorf 

Evaluation of X-ray Diffraction Photo- 
graphs: Kaiser-Wilhelm-Institut fuer 
Hisenforschung (Kaiser Wilhelm Insti- 
tute for Iron Research), Diisseldorf 


The Technical Information Documents Unit (T.I.D.U.) 
has moved to Lacon House, Theobald’s Road, London, 
W.C.1. (Tel: Chancery 4411). Reports, documents and 
other records of German wartime industrial developments 
will continue to be at the disposal of interested British 
firms. T.1.D.U. will also continue to disseminate to 
British industry research reports which have been 
made available by the U.S. Government for this pur- 
pose, to arrange for the publication of Selected Govern- 
ment Research Reports, and to act as National Centre 
for the United Kingdom in the O.E.E.C. Documents’ 
Exchange Scheme. 


F.D. 1509/49 





F.D. 1510/49 


F.D. 1769/49 


F.D, 1848/49 


F.D. 1944/49 


F.D. 1961/49 


F.D. 1964/49 


F.D. 2304/49 


F.D. 2420/49 


F.D. 2421/49 
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Heaviside Centenary 


To mark the centenary of the birth of Oliver 
Heaviside, the Institution of Electrical Engi- 
neers held special commemorative meetings 
on Thursday, May 18th, when papers dealing 
with various aspects of his work were presented 
and tributes were paid by a number of scientists 
and engineers. During the meetings some of 
Heaviside’s manuscripts, notebooks and letters 
were exhibited in the entrance hall of the 
Institution. At the opening meeting, Sir 
George Lee, Past-President of the Institution, 
gave @ lecture on ‘“* Oliver Heaviside: The 
Man,” outlining some of his contributions to 
electrical science and stressing the personal 
side of a man whose genius was imperfectly 
appreciated by many of his contemporaries, 
During the evening meeting, Professor Willis 
Jackson presented “* An Appreciation of Heavi- 
side’s Contribution to Electromagnetic Theory ” 
—a paper showing how Heaviside studied and 
adapted Maxwell’s theory of electromagnetic 
wave propagation to develop a comprehensive 
theory of telegraph and telephone line trans- 
mission. Professor Willis Jackson’s paper ends, 
appropriately, by quoting extracts from Heavi- 
side’s published works, to illustrate his spon- 
taneous style, his unconventional methods and 
his power of deductive reasoning. The form of 
operational calculus which was, perhaps, the 
most individual of Heaviside’s achievements, 
was reviewed in a paper by Professor B. van 
der Pol, who discussed and disposed of the 
criticisms that were levelled by mathematical 
purists against Heaviside’s unorthodox treat- 
ment of his problems. Turning to electrical 
engineering, it was long-distance communica- 
tion that derived the greatest practical benefit 
from Heaviside’s mathematical work. The 
significance of this contribution was emphasised 
by Dr. W. G. Radley in a paper describing 
fifty years’ development in telephone and 
telegraph transmission, with particular refer- 
ence to the practice of loading land and sea 
cables with inductance, and to the study of the 
reflection of electromagnetic waves in the 
ionosphere. In the final paper at the com- 
memorative meeting, Mr. H. J. Josephs pre- 
sented some unpublished notes of Oliver 
Heaviside. It is apparent that Heaviside 
intended these notes to form the basis of the 
fourth volume of his “‘ Electromagnetic Theory,” 
but this project was never realised. The loose 
sheets of manuscript recording Heaviside’s 
later work, however, indicate that the fourth 
volume of ‘‘ Electromagnetic Theory ” would 
have set out his ideas on the transformation of 
matter and energy on an atomic scale and his 
correlation of the electrodynamics of Clerk 
Maxwell with the thermodynamics of Willard 
Gibbs. 


Grand Coulee Dam 


On Thursday of last week, President Truman 
dedicated the Grand Coulee dam on the 
Columbia River in the State of Washington, 
and, at the same time, the Franklin D. Roosevelt 
Lake, the reservoir formed by the dam, which 
stretches 151 miles to the Canadian border and 
occupies an area of 82,000 acres. Work on 
the dam started in 1934, and the first generators 
began to deliver energy in 1942. The dam, 
which is the largest concrete structure in the 
world, is the principal engineering work of the 
Columbia Basin project, which is a combined 
irrigation and power scheme. By releasing 
stored water in the low-water season the dam 
improves winter navigation conditions in the 
lower Columbia and will increase the power 
capacities of all downstream power plants. 
It will also provide irrigation water for an 
ultimate total of 1,029,000 acres of semi-arid 
land in the Big Bend region of the Columbia 
Basin. Together with other dams on the river, 
it will be of value in flood control. Grand Coulee 
dam was designed and built by the U.S. Bureau 
of Reclamation. It is 4173ft long at the crest, 
500ft wide at the base, and 550ft high above 
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lowest bedrock. The construction of the dam 
involved the excavation of more than 22,000,000 
cubic yards of earth and rock, and the placing of 
approximately 21,600,000 tons of concrete. 
There is a power-house on each side of the central 
1650ft long spillway, each power-house having 
installed nine generator units of 108,000kVA 
rating. The eighteen connected main generators 
and the station service units have a combined 
capacity of 1,981,500kW, making the output 
the greatest block of electrical energy so far 
produced at any single site. 
B ee I Shi e q 

ADDRESSING the Royal Society of Arts on 
Wednesday of last week, Sir William Currie 
generally reviewed the present position, current 
difficulties and future progress of British 
shipping. He said that the loss of over 11 
million gross tons of British shipping during 
the war had reduced the British percentage 
of world tonnage from 27:5 to 17-7, and he 
remarked upon the recovery made during the 
post-war years to.a tonnage which was not far 
short of the pre-war figures. This could be 
attributed to the courage of the British ship- 
owner and to private enterprise without the 
aid of Government or working parties. In 
addition to replacing war losses, Sir William 
continued, shipowners needed to build new 
vessels to take the place of those ships worn 
out through war service. War risk compensa- 
tion fell far short of building costs so that 
renewal of fleets meant a heavy withdrawal 
from cash reserves. An analysis of the various 
kinds of tonnage showed that tramp tonnage 
was reduced, oil tanker tonnage was 
increased and liner tonnage was substan- 
tially the same. Liner companies were forced 
to build to retain “ goodwill” but, because 
tramp ships were vulnerable to freight market 
charges, the tramp section had to proceed with 
caution in view of the high building costs and 
taxation, both of which, Sir William declared, 
destroyed incentive and _ enterprise. Sir 
William’s next point was the economics of the 
increase in size and speed of passenger and cargo 
liners. Fewer ships, involving reduced capital 
investment, could carry the same number of 
passengers, but unfortunately the old ratio 
of two-thirds days at sea to one-third days in 
port: had been reversed. The delays in port, 
aggravated by strikes, had nullified the advan- 
tages of greater size and speed; indeed, more 
ships were now required to carry the same 
amount of cargo. To these adverse factors 
Sir William added a fourth, flag discrimination, 
and he went on to quote examples, many of 
which were the result of extreme nationalistic 
tendencies, creating artificial conditions inimical 
to international trade. It was in the Govern- 
ment’s interest to help British shipowners 
to fight such practices, because of the contribu- 
tion of shipping to invisible exports—estimated 
to have amounted to £100 million for 1948. 


Wire Ropes in Mines 

Some fuller details have now been issued con- 
cerning the conference on wire ropes in mines, 
which is to be held at Ashorne Hill, Leamington 
Spa, from September 19th to 23rd next. 
Arrangements for the conference are being 
made by the Institution of Mining and Metal- 
lurgy, with the co-operation of the Institution 
of Mechanical Engineers, the Institution of 
Mining Engineers, the Ministry of Fuel and 
Power, and other responsible bodies. The 
subjects to be discussed include the manu- 
facture and properties of wire rope, the design 
and manufacture of winding ropes, rope practice 
in the principal mining fields of the world, rope 
testing and failures, and Government regula- 
tions. Although winding ropes will be given 
particular attention, ropes for haulage, shaft- 
guides, ropeways and dragline excavators will 
also be discussed. The organising committee 
says that already there are indications that 
engineers from many overseas countries hope 
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Information 
as to membership can be obtained from the 
Institution of Mining and Metallurgy, Salisbury 
House, Finsbury Circus, London, E.C.2. 


to be present at the conference. 


Engineering Training Grants 

THE Ministry of Labour has announced its 
decision to bring to an end the post-war 
arrangements, under the Further Education 
and Training Scheme, for grants to ex-Service 
graduates in engineering. These grants were 
made during the two years of practical training 
essential for corporate membership of recognised 
professional engineering institutions. The 
Ministry’s decision means that grants for 
practical training will not now be made to ex- 
Service men, who, prior to their national 
service, were given deferment in order to com- 
plete their degree or diploma course, who were 
therefore called up in 1948 and will not be 
released from the Forces until this year; nor 
to ex-Service men who, subsequent to their 
national service, were given an award to com- 
plete their engineering degree course and who 
will graduate in 1951 or later. The only 
exception, it is stated, relates to men in the 
latter category who did one year’s practical 
training before entering the degree course 
which they will complete in 1951. Such men, 
the Ministry says, will be eligible for con- 
sideration for an award under the scheme to 
enable them to complete the two years’ period 
of practical training. 


Royal Aeronautical Society’s 
Garden Party 
THE tenth garden party of the Royal Aero- 
nautical Society was held at White Waltham 
Aerodrome, near Maidenhead, on Sunday last, 
May 14th. Nearly 5000 members of the Society 
and guests attended. In addition to the flying 
display, there was to be seen a remarkable 
collection of scale models of aircraft, probably 
the largest and most comprehensive ever to be 
shown, and there were demonstrations of 
flying models made by members of the Ports- 
mouth branch of the Society. Following last 
year’s precedent, the full-sized machines flown 
dated. from the earliest days of flying, before 
the 1914-18 War. Such machines as the 
Sopwith “ Pup,” the Blériot monoplane, the 
Déperdussin, and a Blackburn monoplane of 
1912 brought back memories to many of the 
spectators. Other aircraft flown included 
many of the smaller, ‘‘ personal,” types, old and 
new, and a helicopter. Much interest was 
aroused by the Fouga ‘“‘Cyclone,” a small 
French single-seat light aeroplane with a 
Turbomeca Piméné jet engine developing 
242 1b thrust. It put up a good performance, 
and is credited with a speed of 162 m.p.h. One 
of the most remarkable demonstrations of 
formation flying seen for a long time was given 
by three aircraft of the French Stampe 
. Squadron, led by Commandant Perrier in a 
fourth Stampe aeroplane. The Nord Stampe 
“§.V. 40” is a two-seater biplane originally 
designed and built in Belgium about 1938, and 
was chosen as the standgrd primary trainer for 
the French Air Force. The Stampe Squadron 
has successfully revived the aerobatic tradition 
of the Ecole de Air. Much enthusiasm greeted 
the culminating item on the programme, the 
ascent of the balloon brought from Paris by 
Monsieur Charles Dollfus, a hydrogen balloon 
of 24,000 cubic feet capacity and 500 lb weight. 
Monsieur Dollfus made his 295th ascent and 
carried his 500th passenger on this occasion. 
With him went Mrs. Mary Pritchard, wife of 
Captain Laurence Pritchard, secretary of the 
Society ; Mr. Peter Masefield, chief executive of 
British European Airways; and a _ photo- 
grapher. Mrs. Pritchard was the first woman 
to fly in a balloon in this country for many 
years. The balloon rose quickly and was carried 
by a strong wind in a south-westerly direction, 
to land some forty minutes later 6} miles south 
of Reading. 
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The British Industries Fair 


No. I1I—(Continued from page 361, May 12th) 


HE British Industries Fair at Birmingham, 

Earls Court and Olympia closes to-day. 
We continue below our account of some of 
the exhibits. 


FunpitTor, Lp. 


A new machine which has been developed 
for marking parts made in metal, glass, 
plastic materials, &c., having flat, round or 
contoured surfaces, is being shown by 
Funditor, Ltd., of 3, Woodbridge Street, 
London, E.C.1. On this machine a fine grit 
material is projected through a rubber mask 
which has previously been perforated with 
the letters, numbers, trade mark or other 
symbols it is required to imprint on the 
parts in. question. 

The machine consists of a rigid fabricated 
sheet metal base enclosing a grit hopper and 
a nozzle which projects a stream of grit 
upwards through an oblong hole in the table. 
A control panel at the rear of the machine is 
fitted with the necessary switches, indicator 
lights and an electric timing control knob. 
Mounted on a hinged sheet metal cover over 
the panel is a transparent protective screen 
on an adjustable arm, which registers over 
the grit orifice. 

To prepare the machine for working, the 
necessary rubber mask is fixed over the grit 
orifice and held rigidly in position by a metal 
frame which can be shaped according to the 
contour of the article to be marked. The 
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> [FiG. 31—“*“SAND-JET'’ MARKING MACHINE 
—FUNDITOR 


part to be marked is held by hand pressure 
on the mask and on a pedal in front of the 
machine being depressed a stream of grit is 
projected through the mask on to the work. 
When the grit has been projected for a pre- 
determined time the automatic timing control 
switches the machine off and the work can 
be removed with safety. 





The machine, which is known under the 
trade name “Sand-jet,” is illustrated in 
Fig. 31. It is designed to work on air from 
any existing line giving 40 lb to 150 lb per 
square inch pressure, and it can be connected 
to any lighting circuit. Its timer can be 
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radius. With a snatchblock it lifts 10 tong at 
20ft radius or 7 tons at 25ft radius. 
The power unit consists of a diesel cnging 


; driving a 75kW, 230V generator mounted ag 


a unit on a bed-plate at the rear of the 
superstructure, 

The general arrangement of the crane cap 
be seen in the drawing Fig. 32. The fabyi. 
cated structural work carries a double 
lattice 60ft jib, and is fully [revolviiy fon 
a live ring of tapered rollers, It is set on a 
carriage equipped with buffers, draw gear 
and derailing beams mounted on two four. 
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FiG. 32—Diese- - ELECTRIC 


set for any marking period from a half to ten 
seconds, but for special work the period can 
be extended to last as long as the pedal is 
depressed. The makers state that a rubber 
mask can be used on the machine to make 
from 3000 to 5000 markings, and areas up 
to 3in by 4in can be marked. 

A blocking press on this stand has been 
developed for use where short run work on 
large-size plastic components does not justify 
@ special insert in the moulding die. This 
machine consists of a heavy base with a 
pneumatic table operating in a slide and 
having a massive head which supports a foil- 
feeding attachment with an _ electrically 
heated die holder and blocking attach- 
ment. In the cycle of operations on this 
machine the moulding is placed on the 
table, which raises it into contact with the 
die to mark the article as the metallic or 
pigmented foil is bonded to the blocked 
area. The feed mechanism automatically 
allows the correct amount of foil to be fed 
over the die at each block making. The 
temperature of the heating elements is 
rigidly controlled and trade marks, gradua- 
tions or instruction panels on an area up to 
4in square can be imparted to a plastic 
component. 


THOMAS SMITH AND Son (RoODLEy), Lap. 


The plant to be seen in operation on the 
outdoor section of the Fair includes a 10-ton 
diesel-electric shunting crane, now being 
made by Thomas Smith and Sons (Rodley), 
Ltd., of Leeds. This machine is intended for 
use with a 52in diameter lifting magnet, but 
cari be used to handle loads by single end of 
rope or snatchblock. With a single rope it 
is capable of lifting 5 tons at 30ft radius, 
3 tons at 40ft radius or 14 tons at 50ft 
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SHUNTING CRANE—SMITH 


wheeled swivelling bogies. Kach bogie is 
driven by a separate 25 b.h.p. electric motor 
and all of the axles are springborne. 

The hoisting gear is driven by a 60 b.h.p, 
motor at 750 r.p.m., the slewing gear by a 
74 bhp. motor at 750 r.p.m., and the 
derricking motion by a 20 b.h.p. motor at 
750 r.p.m. Separate resistances are fitted to 
the controllers. The hoist controller has 
plain series control and potentiometer, with 
dynamic braking for lowering. Electrically 
operated solenoid brakes are fitted to the 
hoist, derrick and travel motions and a 
slewing brake is operated by foot. 


Frereuson Pain, Lip. 


A 66kV oil circuit breaker, designed for 
outdoor service and specially developed for 
the export market, is one of the exhibits 
shown by Ferguson Pailin, Ltd., Manchester, 
11. Itis known as the ROP54 circuit breaker, 
and complies in all respects with B.S. 116 ; 
its short circuit rating has been certified by 
the Association of Short Circuit Testiny 
Authorities. 

As illustrated in Fig. 33, the circuit 
breaker tank is cylindrical and of welded 
steel construction. The tank and top plate 
are designed to provide maximum strength 
to withstand the pressure set up under short 
circuit conditions, and the tank is lined witl 
insulating material of high dielectric strength. 
The tank is secured to the top plate by short, 
stout tank bolts which, together with a 
lubricated asbestos gasket, ensure a com- 
pletely oil and gas-tight joint. 

To achieve compactness of design all thre 
phases are brought into one tank ; this elimi- 
nates a ganged drive and enables a smaller 
and simpler framework to be used. Strong 
barriers of insulating material are fitted 
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between phases. An expansion chamber and 
4 vent in the top plate provide means for 
relieving the internal pressure by allowing 
escap’ Of gas with the’ minimum emission 
of oil. The vent is situated in the side of 
the breaker remote from the mechanism 
kiosk. The tank raising and lowering mecha- 
nism consists of two tank lifting windlasses, 
which are attached at the rear of the breaker. 

The terminal bushings are of the synthetic 
resin bonded paper condenser type, wrapped 
directly on the conductors, with oil-filled 
porcelain weather sheds retained in position 
by spring-loaded mountings. The lower ends 
of the bushing earth layers terminate below 
the surface of the oil, eliminating any risk 
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UTDOOR OIL CIRCUIT 
BREAKER-—FERGUSON PAILIN 


of corona in the air space above the oil. 
Special attention has been given to the bush- 
ing design to prevent ingress of moisture and 
yet permit expansion of the oil without 
causing undue rise of pressure. A large glass 
gauge incorporated in the terminal fitting 
allows for direct observation of the oil level. 

The fixed contact assemblies embody 
spring-loaded plungers, the lower faces of 
which are engaged by the moving contacts. 
The moving contacts are cylindrical in shape, 
partly hollow and screwed into the contact 
bars where they are positioned by lock nuts. 
The contact bars are attached to rectangular 
section Permaili lifting rods which in turn are 
connected to the lever mechanism by a fabri- 
cated. steel crosshead. In the fixed contact 
assemblies the plungers are connected to the 
contact adaptors, which are screwed and 
clamped on to the lower ends of the bushing 
conductors, by flexible copper braids of 
adequate section to carry the maximum 
current the breaker may be called upon to 
handle. 

The internal operating mechanism is 
situated in the top plate and consists of a 
system of levers so arranged that a vertical 
straight line motion is imparted to each lifting 
rod. The travel and of the contact 
bars are controlled at the end of the closing 
stroke by means of a spring buffer, and at the 
end of the opening stroke by oil-filled dash 
pots. An electric heater is provided in the 
top plate for use when conditions of excessive 
humidity are encountered. 

Arc control is achieved by means of double 
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orifice, compensated cross-jet pots, which are 
fitted with a strongly constructed cylindrical 
housing of insulating material for the stack 
plates, and are mounted on ial contact 
adaptors at the lower ends of the terminal 
bushings. The function of the cross-jet pots 
when interrupting fault currents is threefold. 
First, turbulence, brought about by controlled 
flow of oil and gas inside the cross-jet pot, 
effects rapid extinguishing of the arc and 
interruption of the current. The turbulence 
continues after extinction of the arc for a 
sufficient time to ensure that the arc products 
are swept from the cross-jet pot into the 
main body of the oil where they are rapidly 
cooled. Secondly, the pressure rise in the 
tank is effectively controlled by the cross-jet 
pot, thereby relieving the breaker tank of 
undue stress. Thirdly, configuration of the 
are stress is controlled throughout its length, 
resulting in efficient arc interruption. 

Ring-type current transformers are clamped 
to the underside of the top plate. The space 
provided is adequate for two current trans- 
former secondaries per phase, one being posi- 
tioned on each side of the breaker. If 
required, as in the case where the primary 
current is of very low value, the current 
transformers of any one phase can be con- 
nected in series with each other, thus giving 
the equivalent of a single current trans- 
former. 

A sheet steel kiosk of ample proportions 
houses the operating mechanism, which may 
be either solenoid or spring actuated (hand 
or motor wound), and also accommodates the 
necessary control contactors, auxiliary 
switches and small wiring and multicore 
cable terminal accessories. Facilities are also 
provided for emergency tripping and fitting 
of interlocks for use in conjunction with line 
isolators. The kiosk is fitted with an electric 
heater to prevent moisture condensation. 


C. H. Jonson (Macurngry), Lr. 


The contractors’ plant made by C. H. 
Johnson (Machinery), Ltd., of Adswood 
Road, Stockport, Cheshire, includes the 
“ Hylo-veyor” belt conveyor, which now 
incorporates a new type of elevating gear. 
These machines are made with booms from 
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struction carries the driving unit, hopper and 
rear wheels. 

The driving unit is either a 3 h.p. or 44 h.p. 
air-cooled petrol engine with inbuilt clutch, 
or electric drive by either a 3 h.p. or 4 h.p. 
totally enclosed, surface-cooled, squirrel-cage 
motor. A platform attached to the tail 
section carries the drive unit, which is con- 
nected through a worm reduction unit and 
a Hardy Spicer shaft to the driving drum 
shaft. 

The hinged feeding hopper at the back of 
the machine is secured by four swing bolts 
and can be easily uncoupled and swung back 
to enable the tail end drum to be cleaned out. 
A belt scraper is also fitted in this section to 
clean the inside of the return belt. Belt 
tensioning gear is fitted to the head section. 

The carrying side of the belt is supported 
on ball-bearing, grit-proof, troughed idlers, 
the return side being carried on flat idlers 
in the case of the plain belt or on cage idlers 
when angle flights are fitted to the belt. 

The standard belt used on the conveyor is 
of the four-ply, 32 oz, duck type with in 
and */;,in thick vulcanised rubber covers. It 
can be supplied with or without flights and 
the conveyor can be fitted with flared sides 
running the full length of the carrying side 
of the belt. 

The self-contained elevating unit is 
attached to the underside of the conveyor 
boom in such a position that approximately 
two-thirds of the conveyor length is at the 
discharge end. This elevating unit consists 
of a channel iron frame in which is mounted 
a hand-operated single ram hydraulic jack 
of 5-ton load capacity. The cadmium- 
plated ram of this jack has a loose collar, 
which can be locked in position by a pin, so 
as to prevent creep of the ram under load. 

One of the channel irons of the base frame 











22ft to 48ft long and for belt widths of 12in to 
24in to deliver material at hourly rates of 
18 tons on the smallest belts and up to 
80 tons on the largest. 

The arrangement of the machine can be 
seen in the drawing reproduced in Fig. 34. 
The boom consists of standardised head 
and tail sections with 6ft and 8ft long inter- 
mediate sections, having diaphragms between 
the joint sections. The intermediate and 
head sections consist of side frames built up 
of two angle iron stringers with light-weight 
tubular bracing welded between them. The 
top bracing consists of a 16-gauge dirt-tight 
cover plate, additional bracing being given 
by light alloy idler supports. The bottom 
bracing consists of tubes bolted into stringers. 
A tail section of fabricated steel plate con- 





provides a’mounting for the hydraulic fluid 
tank and manually operated pump, which 
are connected to the jack by a high-pressure 
flexible hose. A relief valve for lowering the 
conveyor is fitted on the tank. - The jack is 
anchored at the rear of the base frame and at 
the ram end it is connected to a lever keyed 
to the main elevating shaft spanning the 
frame and supported in large bearings. This 
shaft projects each side of the bearings and 
on its extensions are mounted two legs, 
which at their lower ends are fitted with an 
axle ontwo wheels. Elevation of the boom is 
effected by actuating the pump lever, and as 
the ram travels out of the jack cylinder it 
forces the legs downwards to lift the boom. 
Pumping is carried on until the desired height 
is reached, when the loose collar on the ram 
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is locked in position against the jack cylinder. 
To lower the conveyor it is merely necessary 
to remove the locking pin and operate the 
relief valve on the hydraulic tank. 


CONSOLIDATED PNEUMATIC TooL CoMPANY, 
Lp. 

Together with its portable air compressors 
with capacities ranging from 63 to 500 cubic 
feet per minute, the Consolidated Pneumatic 
Tool Company, Ltd., 232, Dawes Road, 
London, 8.W.6, is showing a new stationary 
horizontal air compressor. This machine 
(Fig. 35) has been developed to meet the 
requirements of sub-aqueous tunnelling and 
other work which entails excavation in 
water-bearing ground. For this class of work 
a compressor has to work for long periods, 
deliver air free of oil vapour, and incorporate 
means of very close pressure regulation in 
order that the air delivered to working 
chambers or tunnel faces shall be at a con- 
stant pressure. The new machine is fitted 
with an unloader or pressure regulator, 
which, it is claimed, will govern the rise and 
fall of pressure in the workings to within 
2 oz per square inch. 

The compressor has a totally enclosed oil- 
tight crankcase and its forged steel crank- 
shaft is carried in two pairs of heavy-duty 
tapered roller bearings. One pair of bearings 
locates the shaft axially whilst the other is 
left free to float to avoid the effects of tem- 
perature stresses. Both the white-metal- 
lined cast iron big end and the bronze cross- 
head pin bearings are wedge adjusted to 
provide a means of taking up wear. A box- 
section crosshead overruns its large-section 
guides, which are cast in the main frame of 
the crankcase. 

A false head in the crankcase with metallic 
wiper rings on the piston-rod ensures that 
no oil passes from the crankcase into the 
cylinder. Sufficient metal is allowed in the 
manufacture of the cylinder for at least two 
rebores when required. Large water jackets 
provide maximum cooling to the air during 
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pressure work with a 19in by 13in cylinder 
the machine delivers up to 1000 cubic feet of 
free air per minute at a maximum pressure 
of 40 lb per square inch. Fitted with a 14in 
by 13in cylinder for high-pressure working 
the machine delivers up to 470 cubic feet per 
minute of free air at a maximum pressure of 
100 Ib per square inch. 


BaRBER-GREENE OLDING AND Co., Lrp. 


Two of the new machines which are being 
exhibited for the first time by Barber-Greene 
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bucket line is made up alternately of |ucke 
links and “ cleaner ’’ links, which are fittgj 
with replaceable digging teeth. The ill 
action of the bucket teeth enables the « itche 
to cut through very hard ground, and a 
automatic overload release device  ingop. 
porated in the drive comes into effect ty 
protect the mechanism when an obstruction 
is met. 

The “ 44C ” machine exhibited has a /;{t 6iy 
boom and will cut trenches 30in, 33i). and 
36in wide at speeds from 10in to 8| per 





FiG. 36-BUCKET LOADING MACHINE—BARBER - GREENE OLDING 


Olding and Co., utd., of Hatfield, Herts, are a 
ditcher and a loader. 

The self-propelled ditching machine is 
mounted on crawler tracks and is built to 
cut trenches from 18in to 24in wide to depths 
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compression. Large-diameter, low-lift valves 
are fitted to give quiet running. 

The machine can be converted to high- 
pressure working by the fitting of a smaller 
cylinder assembly. When built for low- 


of up to 8ft 3in. It has a vertical boom 
carrying a rotating chain of buckets, which 
elevate and deposit the spoil excavated on to 
a transverse conveyor belt for disposal into 
trucks or at the side of the trench. The 


minute, according to the width and type of 
soil. 

The bucket loader shown in our illustration, 
Fig. 36, is a self-propelled, wheeled unit 
designed to handle 60 to 90 cubic yards per 
hour of any free-flowing material. In opera- 
tion the machine is driven into a stockpile, 
from which material is picked up by a chain 
of buckets, elevated and deposited on to a 
belt conveyor. A spiral feeder on each side at 
the bottom of the boom feeds material over 
a width of 6ft 6in into the buckets. Each of 
the two main wheels of the machine is indi- 
vidually driven to permit the machine to be 
manceuvred in relation to the stockpile. ‘The 
hoom is just over 12ft long and the belt con- 
veyor discharges at a height of 9ft 8in over 
an arc of 70 deg. on each side of the centre 
line of the machine. 


MIRRLEES-WATSON COMPANY, LTD. 


An improved model of its coke-burning 
stoker, which embodies some new features, is 
shown on the stand of the Mirrlees-Watson 
Company, Ltd., 1618, Buxton Road, Stock- 
port. 

In this stoker a trough of comparatively 
large cross-sectional area forms one unit with 
the hopper base, and coke is conveyed along 
the trough to the retort by a feed worm. The 
use of a large trough, which is only partially 
filled with coke, is claimed to reduce wear and 
the risk of ‘‘ packing,” and also the tendency 
to crush the coke. 

The feed worm is carried in two heavy 
hard cast iron bearers and is mounted clear 
of the bottom and sides of the hopper base 
and trough. Both the hopper base and 
trough are lined throughout with hard and 
easily replaceable tiles, and the fabricated 
steel trough and hopper base are completely 
isolated from contact with the coke. 

The feed worm is made up of a number of 
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renewable sections of special alloy cast iron 
threaded on to a square-section steel shaft 
and securely held by a locking device at each 
end of the shaft. This design enables 
sections most susceptible to wear to be 
renewed and has been introduced to save the 
expense of a complete worm renewal. The 
worm is of comparatively large diameter to 
permit the use of the larger grades of coke 
without undue crushing, and the flights are 
of very thick section to give them a long 
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FIG. 37-COKE STOKER—MIRRLEES - WATSON 


working life. Smaller models of the stokers 
are fitted with hard alloy steel worms of 
thick section. 

Larger tuyeres than those used in the 
firm’s standard coal-burning stokers are fitted 
to reduce the intensity of burning, to provide 
easier temperature conditions and also to give 
a greater surface of metal for air cooling of the 
tuyeres themselves. Totally enclosed hoppers 
with hinged lids are fitted as standard. 

Seven sizes of the new design of stoker are 
made to burn from 35 Ib to 350 Ib of coke per 
hour. The unit exhibited, which is shown 
in Fig. 37, burns 250 Ib of fuel an hour. 

A sectioned gearbox on the stand shows 
the design of the drive which is applied to 
all the stokers made by the company. In 
this gearbox a “ pulsating” transmission 
drives the feed worm at the correct rate to 
provide the amount of fuel required and, at 
the same time, gives intermittent agitation 
of the fire bed, so that it stays loose and any 
tendency to pack down is discouraged. 


RAWLPLUG ComPANy, LTD. 

A device for speeding the erection and dis- 
mantling of timber formwork in concrete con- 
structional work is a new addition to the large 
variety of fixing mediums made by the 

tawlplug Company, Ltd., Cromwell Road, 
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Fic. 38—‘* RAWLOOPS ''"—RAWLPLUG 


London, S.W.7. The device, which is made 
in three forms, is intended to simplify the 
dismantling and re-use of shuttering as walls 
are raised and reduce the amount of strutting 
normally required whilst concrete is being 
poured. 

The device in its three forms is known as 
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the “ Rawloop,” the “ Rawltie,” and the 
“ Rawlhanger,” the principle of design of all 
three being the same. It consists of a rod 
coiled to form a threaded head into which 
a special bolt can be screwed. In the case 
of the “ Rawloop,” shown in Fig. 38, a 
looped rod is welded to the coiled head; in 
the “ Rawltie ” two or more straight rods are 
welded to connect two heads, and in the 
“ Rawlhanger ’’ bent rods. connect two heads. 

When fitting the device the bolt is first 
passed through a flat washer, then through 
the shuttering and a hardwood cone against 
the inner face of the shuttering before enter- 
ing the head and being tightened up in the 
thread. To strike the shuttering after the 
concrete has set the bolts are easily removed 
when the formwork can be taken down in the 
usual way. When the shuttering has been 
removed the screwed heads remain bedded 
in the concrete and marked by the position 
of the hardwood cones, to provide a means for 
securing the same formwork at a higher level 
for the second lift without the need for the 
introduction of bracing from the floor or 
ground. “ Rawloops” are intended for use 
where shuttering is required on one side 
only and “ Rawlties”’ where shuttering is 
erected on both sides. When the structure 
is completed the wooden cones can be re- 
moved and the cavities in front of the heads 
filled in with concrete. 


SLacK AND Parr, Lp. 


Of particular interest among the pumps, 
tools, &c., displayed on the stand taken by 
Slack and Parr, Ltd., of Kegworth, near 
Derby, is a variable-pitch propeller which the 
company has recently developed. The new 
propeller unit has been designed so that the 
speed of a boat can be maintained at any 
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The detachable blades are bolted to rings 
having an integral crankpin on their inner 
face. Faces on each blade root and crank 
ring form a circular groove in. which is 
enclosed a flange on the blade bearing 
housing. These faces, with the bore of the 
bearing housing, form bearings, taking the 
centrifugal, bending and journal loads of the 
blades. Shim plates set on each side of the 
bearing housing flanges reduce friction and 
eliminate assembly clearances. 

Carried on guide bars in the centre of thie 
hub is a crosshead, which can be moved 
axially by a rod sliding in the bore of the 
tailshaft. Three blocks located on the crank- 
pins move in transverse grooves machined in 
this crosshead, and they transform axial 
movement of the crosshead into fotary 
movement of the blades. 

Fitted in an annular groove in each blade 
root is a synthetic rubber seal, which pre- 
vents the ingress of water to the hub and 
retains oil, which is fed from a tank installed 
above the water line, and maintains a 
pressure slightly above that of the water. 
The oil is carried from the tank to the propeller 
by way of a gland on the forward end of the 
tailshaft and the bore of the hollow shaft. 

The tailshaft comprises a heavy tube of 
rolled manganese-bronze, having a taper at 
each end, and an operating rod of the same 
material sliding in its bore. Whilst the after 
coupling carries the hub, the coupling on the 
forward end locates the transfer bearing 
assembly. The shaft is run in any normal 
type of stern tube. 

The blade twisting loads are transmitted 
through the crosshead in the hub and the 
sliding rod in the tailshaft to a transfer bearing 
assembly sliding on, and keyed to, the parallel 
shank of the forward tailshaft coupling. This 
assembly is coupled to the sliding rod through 
three connecting-rods and a plate. 

This bearing assembly incorporates a deep- 
groove ball race, the inner race of which is 
located on a sleeve which both rotates with 
and slides on the forward shaft coupling. 
The outer race is located in the housing, 
which, being guided axially, is free only to 
slide. A second journal bearing is incor- 
porated to stabilise the assembly. Synthetic 
rubber low-pressure seals are fitted fore and 
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FiG. 39—VARIABLE - PITCH PRO?ELLER-SLACK AND PARR 


value between maximum and zero, ahead or 
astern, as required, without stopping or de- 
clutching the engine or using a reverse gear. 

The mechanism and operation of the pro- 
peller. unit can readily be followed with 
reference to the drawing reproduced in Fig. 
39. The propeller hub assembly is a 
manganese bronze casting, to which are 
attached three blade-bearing housings, each 
carrying a blade. The hub is bolted to the 
flange of a coupling keyed and fitted on a 
taper on the after end of the tailshaft, and 
can be removed without disturbing the control 
gear installed in the hull. Fairing rings fore 
and aft of the blades maintain the form. 


aft of the bearing to retain lubricant. Carried 
on both sides of the transfer bearing housing 
is a radial pin, on which is fitted a link from 
the control gear. 

Strapped across the after end of the engine 
bearers and immediately above the transfer 
bearing assembly is a bridge plate which 
carries a screwed jack and a pair of cranked 
levers. These levers transmit the vertical 
movement of the jack nut through two links 
to move the transfer bearing housing in a 
horizontal plane. As this mechanism carries 
the blade twisting loads, a pair of ball thrust 
collars are incorporated in the jack bearing 
housing in order to transmit this load to the 
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bridge plate and thence back to the hull 
structure. The shaft to the control wheel 
thus carries no thrust loads. 

The jack screw is turned through a control 
wheel mounted on a bevel and pitch indi- 
eator box at the boat’s control position. 
Incorporated#in the control box and driven 
from the control wheel spindle is a calibrated 
disc, which forms a pitch indicator. The 
control box output shaft is connected to the 
jack screw through a length of shaft and two 
universal joints. 


E. K. Corn, Lrp. 


A portable radiation monitor based on the 
use of an ionisation chamber is one of the 
instruments exhibited at Olympia by E. K. 
Cole, Ltd., Southend-on-Sea, Essex. 

The instrument (Fig. 40) is intended for 
normal use at arm’s length. Being designed 
for the measurement of gamma dosage and 
for the qualitative detection of beta radiation, 
the instrument is suitable for use as a health 
monitor or as a general laboratory monitor. 
For beta detection a thin window in the end 
wall of the chamber is exposed by rotating a 
metal flap. 

The measuring circuit comprises an E1959 
electrometer tube with a backed-off meter, 
which effectively reads the change of anode 





FiG. 40—RADIATION MONITOR-—E. K. COLE 


current which results when radiation is 
detected. The backing-off circuit contains 
a zero setting potentiometer, and a variable 
meter shunt allows calibration to be made 
against an external source ; pre-set bias 
tappings are incorporated. Indication of 
dosage is by a directly calibrated meter which 
has ranges of 0 to 0-125 and 0 to 1-25 Ront- 
gen per hour for gamma radiation. A centre 
position on the on-off switch allows the fila- 
ment cell to be tested, using the indicating 
meter. In addition to the on-off switch, there 
are separate controls for zero setting, range 
calibration, range switching and grid shorting. 

Direct-current supplies for the instrument 
are derived from one 9V and two 224V 
batteries and from a 1-3V filament cell. The 
latter has a life of approximately 50 hours 
and is directly accessible from the top of the 
instrument, while the other batteries, which 
have. a normal life of several. months, are 
housed in the pistol grip. 
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FIBLDING AND Piatt, Lrp. 

A new variable-delivery high-speed radial 
pump has been introduced by Fielding and 
Platt, Ltd., of Gloucester, for use with 
modern self-contained hydraulic presses. 
These pumps are being built in a number of 
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pressure drops below the required pre-sg 
maximum, when the pump is automatical} 
controlled to return to its pre-set delivery, 
Besides the standard controls the auto. 
matic pressure control pumps are fitte 
with either handwheel control of the pump 





FIG. 41—VARIABLE - DELIVERY HIGH-SPEED RADIAL PUMP—FIELDING AND PLATT 


sizes to cover a wide range of pressures and 
capacities. They have a push-button-operated 
motorised control, which enables them to be 
placed in the most convenient position in a 
hydraulic circuit. 

The pumping unit is housed within a com- 
bined cover and oil tank and the entire mech- 
anism is submerged in the oil pressure 
medium. In it, the pump barrels, rams 
and valves form individual sub-assemblies, 
radially disposed in banks of seven on the 
perimeter of a substantial pump barrel 
housing. This housing is fitted with heavy 
ball or roller bearings carrying the main 
pump shaft, which rotates at a constant speed 
of 1460 or 960 r.p.m., according to the type of 
pump. 

Eccentric bearings mounted on the main 
shaft are maintained in continuous contact 
with the bases of the pumping rams. The 
stroke of the rams is varied by adjusting the 
throw of the eccentric bearings by means of a 
stroke-operating mechanism mounted within 
the main pump shaft. 

Suction and delivery valves of the mitre- 
seated type are fitted, the suction valves 
opening directly into the surrounding oil 
supply and the delivery valves being con- 
nected to a common manifold.. The pump 
barrels and valves are designed to give high 
volumetric efficiencies at elevated pressures 
combined with freedom from noise and 
vibration. The complete pumping unit is 
mounted on a stand to which is also attached 
the combined cover and oil supply tank. 

These variable delivery high-speed radial 
pumps can be fitted with the following 
standard methods of control :— 

(a) Automatic pressure control of the pump 
delivery, in which the pump delivery is 
inversely proportional to the operating 
pressure, i.e., as the operating pressure rises 
the pump delivery is automatically reduced 
until the delivery is zero at maximum 
operating pressure. 

(b) Automatic pressure control of the pump 
delivery, in which the pump delivery remains 
constant at its pre-set maximum until a pre- 
determined adjustable operating pressure is 
reached. At this pressure the pump is 
instantaneously brought to zero delivery and 
remains at zero delivery until the operating 





delivery or remote push-button-operated 
motorised control. Both these methocds of 
control enable the pump delivery to be pre- 
set to any required displacement between 
zero and the rated maximum, irrespective of 
the type of automatic pressure control fitted 
and the operating pressure at the time of 
adjustment. 

A majority of the pumps are arranged for 
direct drive through a flexible coupling by 
constant-speed electric motor, as shown in 
Fig. 41, but other forms of drive can be 
adapted. Small pumps are usually driven by 
a flange-mounted motor and larger sizes hy a 
foot-mounted motor on a combined bed-plate. 


ALFRED WISEMAN AND Co., LTp. 


The wide selection of gear wheels and 
pinions for use in electric traction and 
reduction gear units, &c., displayed on the 
stand occupied by Alfred Wiseman and (o., 
Ltd., Glover Street, Birmingham, 9, includes 
an interesting new design of resilient gear 





Fic. 42—RESILIENT WHEEL ASSEMBLY 
—WISEMAN 


which is particularly suited for electric 
traction drives. It has been introduced to 
meet the conditions imposed by large motor 
powers and high operating speeds on all types 
of electric vehicles. It is designed to give 
torsional resilience for heavy traction drives 
and incorporates the well-known “ Sileut- 
bloc ” unit as the resilient member. 

The wheel, as can clearly be seen in tlie 
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drawing"of a typical railway gear reproduced 
in Fig. 42, consists essentially of an- outer 
rim 4 coupled to an inner hub B through the 
“ Silentbloe ” .members C. The outer rim 
js of continuous “ T ” section and has a series 
of holes bored through its inner rim to 
accommodate the resilient members. It is 
made from a solid forging in either carbon- 
chromium steel, hardened and tempered 
before cutting of the teeth, or of the com- 
pany’s grade “ ©” steel, hardened and heat- 
treated after the teeth have been cut. 

The inner member or hub of the wheel is, 
for convenience in manufacture, built up of 
two mild steel castings, accurately machined 
and spigoted together to form a single rigid 
unit. Four bolts used to hold the two halves 
of this unit together do not take any load in 
service, but are merely used to locate the 
parts cireumferentially during assembly. 

Six or more resilient members are fitted 
in each wheel, the number depending upon 
loading and other conditions. Each member 
is made up of three “ Silentbloc ”’ units, the 
proportions of which are selected to give the 
required ratio of diameter to overall length. 
In each member a wide “ Silentbloc ” unit 
is pressed into the hole in the wheel rim and 
a narrower member on each side is pressed 
into the corresponding holes in the inner hub. 
A ground steel pin passing through the 
bores of the three units transmits the drive. 
Although the resilient blocks are a press fit in 
their respective holes, a retaining plate D is 
fitted as a precaution to hold a block in 
position should it fail. It is claimed by the 
makers that this form of construction gives 
great resilience for any given diameter 
of “ Silentbloc,” owing to the fact that 
double the number of blocks are used and the 
total resilience is the sum of the deflection of 
the inner and outer members. 


Bascoock AND WiLcox, LTp. 


The most prominent exhibit on the stand 
of Babcock and Wilcox, Ltd., of Farringdon 
Street, London, E.C.4, is a half-scale model 
of the ‘‘ Cyclone” furnace now being made 
by the company. This furnace has been the 
subject of experimental research by the 
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high velocity. This furnace or cyclone (see 
Fig. 43) is operated at such a high tempera- 
ture that the whole of the ash is maintained 
in a molten condition when liberated from the 
burning fuel, and it forms a sticky film over 
practically the entire inner surface, so that 
the particles of coal are caught and retained 
on it for a sufficient length of time for the 
burning process to be completed. Most of the 
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furnaces, direct-fired from type “ E”’ mills, 
each representing a capacity of 240,000 lb of 
steam per hour at 650 lb per square inch and 
850 deg. Fah. 


Biaw Kwyox, Lt. 


Much of the earth-moving equipment and 
concrete plant on the outdoor stand of Blaw 
Knox, Ltd., Clifton House, Euston Road, 





Fic. 44-EARTH SCRAPER-BLAW KNOX 


ash is continuously tapped from the furnace 
as molten slag. The makers state that the 
results to date indicate that considerably less 
than 10 per cent of the total weight of ash in 
the fuel can escape to the atmosphere in the 
absence of dust collecting plant. It is 
expected that the perfection of this method of 
burning, in conjunction with the provision of 
satisfactory dust collectors, will tend to 
reduce atmospheric pollution in the neigh- 
bourhood of power plant to figures appre- 
ciably below those now considered to be 
acceptable. : 

At the firm’s Renfrew works three such 
furnaces are to be constructed for incorpora- 
tion with the first ‘‘ Cyclone ”’-fired boiler 
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FiG. 43—‘* CYCLONE'’ FURNACE—-BABCOCK AND WILCOX 


Babeock and Wileox Company of America, 
and its possibilities were investigated for 
some fifteen years before it was introduced at 
the Calumet power station in Chicago, where 
it was set to work in 1944. 

With this process of combustion coal is 
crushed to a fin and under, then introduced 
with primary air in such a way as to be 
centrifuged on to the walls of a cylindrical 
furnace, where the burning out is practically 
completed by a stream of high-temperature 
secondary air injected tangentially at very 





unit to be built in Great Britain. This boiler 
unit will be installed at the Barking power 
station of the British Electricity Authority 
and is designed to evaporate 540,000 lb of 
steam per hour. 

Other exhibits on this stand include X-ray 
tubes as used in the Renfrew works, ranging 
from 60,000V to 2,000,000V, and panels of 
typical water-cooled furnace wall con- 
struction. A large model power station 
shows an installation of four B. and W. high- 
head boilers with Bailey hopper-bottom 





London, N.W.1, has already been described 
in our columns. A new machine which is 
being exhibited for the first time is the 
scraper we illustrate in Fig. 44. This 
machine is designed for operation by crawler 
tractors of 70-80 h.p. and it has a struck 
capacity of 8-9 cubic yards or a heaped 
capacity of just under 11 cubic yards. 

The machine is of all-welded construction 
with well-proportioned, box-section, main 
members and having its side plates heavily 
reinforced by folded-plate channel sections. 
Its bowl, which is 4ft 3in high and has a 
bottom 8ft wide by 3ft 5in long, has a rein- 
forced double-skin floor, there being ample 
ground clearance to avoid wear on the under- 
side. 

All operational movements are effected by 
wire ropes, which are carried on sheaves 
mounted on roller bearings. The fabricated 
tailgate is actuated through an arm which 
imparts its thrust to the centre of the rear 
of the gate, and the arrangement is such that 
wear on the bowl due to side thrust is mini- 
mised and any tendency to jam is avoided. 
When emptying the bowl the maximum 
forward thrust on the gate is applied when 
it is in its rearmost position and the load is at 
its greatest. The thrust reduces and the gate 
forward speed increases as it moves forwards. 
Before the tailgate begins to move the apron 
is raised to its fullest extent. All of the 
cables, which are arranged to work well clear 
of dirt, are designed for quick and easy 
replacement when necessary. 


(T'o be continued) 


—_>—_—_—_. 


Lrorures on INpDusTRIAL ELECTRONICS.—A 
series of four lectures on industrial electronics are 
being given by members of the staff of the Mullard 
Electronic Research Laboratories at the Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.2. 
These lectures are on Thursday evenings at 
7.30 p.m. They are illustrated with lantern 
slides and demonstrations, and questions are 
invited. One lecture was given on May llth on 
** Ultrasonics,” by B. E. Noltingk, Ph.D., A.Inst.P. 
On June’ 8th there will be “Some Industrial 
Measuring: Instruments,” by H. A. Dell, Ph.D.; 
September 14th, “‘ Photoelectric Devices,” by J. A. 
Jenkins, M.A.; and October 12th, “ Vibration Test 
Methods and Measuréments,”’ by H. A. Dell; Ph.D., 
and B. E. Noltingk, Ph.D., A.Inst.P. 





A Short History 


Freemont rs to the tneory of spontaneous 

atomic disintegration, as propounded by 
Rutherford and Soddy in 1903, thorium 
was an element which continuously emitted a 
particles and by so doing transformed 
itself, atom by atom, into a chemically 
distinct daughter element, thorium-X. The 
thorium-X, after being separated from its 
parent, was itself radio-active: for a period 
of about four weeks it was found to emit 
a particles at a decreasing rate. During 
this period it must, according to the theory, 
be disintegrating and transforming itself, 
atom by atom, into a third element. What 
was the nature of that third element ? 
Was it stable or were there other stages 
of disintegration beyond it before a stable 
end product was reached? Exactly the 
same questions arose in the case of uranium 
and uranium-X. 

So far as thorium was concerned the 
answers to these questions were found to be 
embodied in certain facts already gathered 
from experiment. The radio-activity of 
thorium had been discovered in 1898. 
Early studies had shown that some of its 
compounds exhibited a very variable degree 
of activity when tested in open vessels. 
In 1899 Owens found that the variability 
disappeared if the tests were made in closed 
vessels. He suggested that the variability 
in the measured activity of thorium had 
something to do with the presence or absence 
of air currents in the vicinity of the sub- 
stance. In support of that view he showed 
that when a current of air was deliberately 
drawn through the testing vessel, the 
measured activity of the substance was much 
reduced. 

Towards the end of 1899 Rutherford 
directed his attention to this phenomenon. 
He soon satisfied himself that thorium, in 
addition to the ‘“‘ Becquerel rays ’—the 
a, B and y-rays as they were called later— 
emitted a gas-like substance which, unlike 
the rays, could be blown aside by a stream 
of air. This substance might be a true gas 
or consist of a cloud of very fine dust par- 
ticles. At the outset, in order to avoid 
committing himself, Rutherford called the 
substance ‘“‘thorium emanation.” This 
name is still in use but as an alternative 
many now prefer to call the substance 
“‘thoron.” That appellation is in keeping 
with the established fact that it is a definite 
element akin to argon, krypton and the 
other inert gases of the atmosphere. 

Isolating the emanation from the thorium 
which had produced it, Rutherford found by 
experiment that it was intrinsically radio- 
active: it affected a photographic plate 
and ionised air, making it electrically con- 
ductive. It might therefore represent the 
third element in the disintegration of 
thorium, but, since it was itself radio-active, 
it clearly was not the stable end product. 
Left to itself the freshly separated emanation 
decreased in activity exponentially in the 
same general manner as did the activity of 
thorium-X and uranium-X after separation 

from their parent elements. The rate of 
decrease in the activity was, however, 
very rapid. The activity of the emanation 
fell to half its initial value in about one 
minute—instead of in days or weeks—and 
disappeared almost completely in ten 
minutes. 
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of Radio-Activity 
By T. W. CHALMERS, D.Sc. 


No. IX—THE EMANATIONS 
(Continued from page 564, May 12th) 


It was found that the emanation diffused 
rapidly through porous bodies but could be 
sealed against escape by a thin sheet of 
mica. It could be bubbled through various 
solutions without effect on its activity. 
In a Wilson cloud chamber the emanation 
gave no indication that it contained or 
consisted of dust particles capable of acting 
as condensation nuclei. [t could be blown 
aside by a current of air but could not be 
deflected by a strong electric or magnetic 
field. Finally, Rutherford studied the 
behaviour of the thorium compound after 
the emanation had been separated from it. 
He found that the compound built up a 
fresh supply of emanation, the rate of pro- 
duction following an exponential law and 
being the same as the rate of decay in the 
activity of the previously separated batch 
of emanation. 

With all these experimental facts before 
him, Rutherford came to the conclusion 
that thorium emanation consisted of elec- 
trically neutral atoms or molecules of a 
radio-active gas and that it was the dis- 
integration product resulting from the decay 
of thorium-X. The first stages in the 
disintegration of a thorium atom could 
therefore be represented as shown in Fig. 13. 
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Thorium-X Emanation 
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Thorium 
FiG 13—DECcCAY OF A THORIUM ATOM 


Since the emanation was _ intrinsically 
radio-active, the question mark was fully 
justified. The next few years were to see 
it removed by the discovery of the next and 
final stages in the disintegration process 
followed by thorium. 

Meanwhile, in 1900, the German physicist, 
Dorn, discovered that radium, like thorium, 
gave off a gas-like radio-active emanation. 
The rate at which the activity of this emana- 
tion—‘‘ radon ”’ or “niton”’ as it is now com- 
monly called—decreased was much slower 
than in the case of thorium emanation. 
Nearly four days elapsed before the activity 
fell to half its initial value as compared 
with about one minute. This difference 
in the rate of decay seemed to be—and is— 
good evidence that radium emanation was 
fundamentally different from thorium emana- 
tion. The two emanations resembled each 
other in their chemical inertness, the readi- 
ness with which they could be wafted aside 
by a current of air, their non-deflectability 
in an electric or magnetic field and the 
indifference which their rates of decay 
showed towards temperature and other 
physical influences. In one respect, however 
—apart from the difference in their rates 
of decay—they appeared to be fundamentally 
distinct. According to Rutherford, thorium 
emanation was produced not directly by 
the decay of thorium but by the decay 
of the intermediate daughter element, 
thorium-X. It was natural to suppose that 
radium emanation was similarly produced 
by the decay of an intermediate product, 
radium-X. No evidence of the existence of 
such an intermediate product could be 

found and to this day none has been dis- 
covered. It is now certain that radium 








May 19, 1950 


emanation is generated by the direct decay 
of radium. , 
In the case of uranium the first stage 
disintegration product, uranium-X, was 
known to exist. From the analogy provided 
by thorium it was to be expected that the 
decay of uranium-X would yield a radio. 
active gas. This expectation was no‘ ful. 
filled. No evidence has ever been obtuined 
of the existence of a decay product to which 
the name uranium emanation could pro: erly 
be applied. 

Polonium provided a fourth variation, 
In its decay it exhibited neither a poloniuin-X 
nor a polonium emanation stage. 

There remained the fifth radio-actiye 
element, actinium. That element had been 
discovered and named by Debierne in 
1899. For a time, however, its authenticity 
seemed doubtful and the detailed study of 
its characteristics was neglected. ‘Then, 
in 1902, as previously recorded, Giese] 
claimed to have isolated a new radio-active 
body from pitchblende. One of his earliest 
observations was that if a fluorescent 
screen were brought near this new body, 
the luminous spot on the screen could be 
wafted to one side or the other by a current 
of air directed across the screen. Aware of 
Rutherford’s and Dorn’s conclusions regard- 
ing thorium and radium respectively Giesel 
argued that, like these two elements, his 
new body gave off a gas-like radio-active 
emanation. He called his new material, 
at first, the “emanating substance” and 
later, when he felt convinced that it was a 
genuine new element, ‘‘ emanium.”’ 

Giesel’s findings induced Debierne to 
renew his studies of his “actinium.” He 
found that it, too, gave off a gaseous radio- 
active emanation just as did thorium, 
radium and “‘emanium.” The rate at which 
the “ actinium ”’ emanation lost its activity 
was, however, very rapid, much more rapid 
even than the rate pertaining to thorium. 
The activity fell to half its initial value in 
just under four seconds. 

The difference in the rates of decay of 
activity shown by the emanations from 
thorium, radium and actinium was accepted 
as strong evidence that these three 
emanations were fundamentally distinct ele- 
ments. When the rate of decay of the 
emanation from Giesel’s “‘emanium”’ was 
measured it was found to be identical with 
the rate pertaining to the emanation from 
actinium. This fact was accepted as strong 
evidence that Giesel’s “emanium” and 
Debierne’s “‘ actinium ”’ were identical. That 
identity was subsequently fully confirmed. 
To-day Debierne’s name for the element is 
in universal use and for “‘ actinium emana- 
tion” the term “actinon” is* commonly 
used. 

Did actinium emanation resemble radium 
emanation in being generated directly by 
the decay of the parent element or was it 
derived, like thorium emanation, from the 
decay of an intermediate daughter element, 
actinium-X ? This question was answered 
in 1905 by Giesel himself and independently 
by Godlewski, working under Rutherford. 
[t was established that by precipitation 
with ammonia an actinium compound could, 
as in the case of thorium, be divided into 
two fractions, one of which, substantially 
free from actinium, was very active, while 
the other, containing substantially all the 
actinium, was only weakly active. In the 
course of sixty days or so the initial activity 
of the first fraction decayed exponentially 
almost to zero, while the activity of the 
second fraction fully recovered the value 
normally exhibited by actinium. It was 
therefore concluded that the decay of acti- 
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nium, like that of thorium, involved the 
nertion of a daughter element, actinium-X 
and that the decay, in turn, of this daughter 
element produced the emanation. 
Thus, by 1905, the facts established with 
ct to the existence or absence of emana- 
tion in the five known radio-active elements 
could be summarised thus :— 


Uranium—uranium-X—(no emanation). 

Thorium—+thorium-X—-emanation 

Radium—(no radium-X)—-emanation. 

Polonium—(no polonium-X)—(no emana- 
tion). 

Actinium—actinium-X—-emanation 


The very short life of the actinium emana- 
tion made it difficult to study its chemical 
and physical properties. But in the cases 
of the thorium and radium emanations 
important facts were soon established. 
Experiments on their rates of diffusion into 
air and liquids confirmed that they were 
gases and moreover, showed that they were 
gases of high molecular weight, probably in 
the neighbourhood of 200 or more. Chemi- 
cally they were found to be as completely 
inert as argon and the other rare atmo- 
spheric gases. Spectroscopic examination 
of them gave brilliant spectra of the same 
general character as those of the argon 
group of gases. In 1903 Rutherford and 
Soddy and, independently, P. Curie suc- 
ceeded in condensing the emanations into 
liquids, the refrigerant used being liquid 
air. The temperature of condensation was 
about —120 deg. Cent. for the thorium 
emanation and ahout —150 deg. Cent. 
for the radium emanation. The liquids 
were colourless and transparent and exhibited 
the same activity as the emanations in the 
gaseous state. 

According to the theory of spontaneous dis- 
integration, the amount of emanation given 
off per second by one gramme of thorium 
or radium should not be affected by the 
chemical nature of the compounds in which 
the elements were presented for testing, nor 
by variations in the temperature or other 
physical conditions to which the compounds 
were exposed. Direct tests yielded results 
which at first sight seemed in these respects 
completely to contradict the theory. For 
example, the emanating power of thorium 
and radium compounds was found to vary 
considerably—in some cases enormously— 
according to the precise nature of the chemical 
compound tested. Even slight changes in 
the method of preparing a given compound 
sometimes resulted in wide changes in its 
emanating power. The effect of tempera- 
ture was marked. As the temperature was 
raised the emanating power rose markedly 
and as it was lowered the emanating power 
diminished. For example, thoria at the 
temperature of solid carbonic acid had an 
emanating power only one-tenth of its 
ordinary value: when its temperature was 
allowed to return to normal its normal 
emanating power was restored. Again, 
the effect of dissolving a given compound of 
thorium or radium in water or other liquid 
was in general greatly to increase its emanat- 
ing power as compared with that which it 
showed in the solid state. ~ 

These phenomena seemed to threaten 
the validity of the spontaneous disintegra- 
tion theory. A clue to their real significance 
was, however, provided when it was dis- 
covered that, in some instances at least, the 
increase of emanating power resulting from 
a rise in temperature was only temporary. 
The suggestion seemed to be that the varia- 
tion in the observed emanating power was 
to be traced not to an intrinsic variation in 
the rate of production of the emanation but 
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to a difference in the capacity of different 
compounds—or of the same compound under 
different temperature or other physical 
conditions—for occluding and storing up 
the emanation. Tests designed to confirm 
this supposition were made by Rutherford 
and Soddy. They fully substantiated it. 
The ability of a compound to occlude the 
emanation was proved to diminish as the 
temperature rose and to be less in the 
dissolved state than in the solid. The increase 
in the emanating power resulting from a 
rise in temperature or from solution arose 
solely from the release of the stored-up 
emanation. The occluding capacity of 
one chemical compound of thorium or radium 
differed greatly from that of another com- 
pound of the same element. Slight changes 
in the method of preparing the compound 
had a disproportionately large effect at 
times on the occluding capacity. In no 
instance did the tests provide evidence that 
the intrinsic rate of production of emanation 
varied with the chemical nature, tempera- 
ture or physical state of the compound 
tested. Observations to the contrary effect 
were entirely explained by the difference in 
the rate of escape of the emanation from the 
body into the surrounding atmosphere. 
The establishment of the fact that thorium 
and radium gave off radio-active gas-like 
emanations naturally suggested that at 
many points on the earth’s surface the 
emanations must be escaping from ores 
containing these elements. Any emanation 
which escaped would either become occluded 
in the surrounding materials of the earth’s 
crust or would pass out into the atmosphere. 
Efforts were begun with the object of 
detecting traces of the escaped emanations. 
In 1901 Elster and Geitel, two German 
physicists, succeeded in detecting the exis- 
tence of radio-activity in the atmosphere. 
They found that the indications of it were 
particularly marked in the case of ait which 
had not been disturbed for a long time. 
From the air within a large cave at Wolfen- 
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biittel they extracted sufficient radio-active 
material to light up a fluorescent screen quite 
visibly when viewed in the dark. Later they 
found even greater activity in the air sucked 
up through a pipe driven down into the 
earth. 

In 1902 C. T. R. Wilson and others found 
that freshly-fallen rain and snow carried 
down from the air detectable amounts of 
radio-active material. In the same year 
J. J. Thomson discovered the presence of 
radjo-active emanation in Cambridge tap- 
water. This discovery led to the examina- 
tion of water obtained from deep wells 
and springs. In some cases, as at Bath and 
Buxton, the waters were found to contain a 
large amount of radio-active emanation. 
Measurements of the rate of decay in the 
activity of this emanation showed that it 
was most probably the emanation from 
radium, although in a few cases the evidence 
seemed to point to the presence of thorium 
emanation. 

Some experiments were made with the 
object of estimating the total amount of 
emanation in the earth’s atmosphere. The 
results indicated that it amounted to that 
which would be produced by about 400 tons 
of radium bromide. On the other hand, 
some physicists and geologists had advanced 
the view that the earth’s temperature 
gradient near its surface was maintained 
by the heat output of its content of radio- 
active material. From the known value of 
the gradient and of the heat output from a 
gramme of radium it was calculated that the 
gradient was being maintained by a total 
quantity of radio-active material equi- 
valent to about 270 million tons of radium. 
Taken together, the two figures implied that 
the emanation in the atmosphere came from 
the radio-active material present in a thin 
surface layer of the earth’s crust not much 
more than 40ft thick. The emanation from 
the material at greater depths, it was 
inferred, was absorbed before it could diffuse 
to the surface. 


Industrial Gas Turbines’ 


By H. ROXBEE COX 
No. I1—(Continued from page 575, May 12th) 


CoaL 

} gprs are three ways in which coal may 

be consumed in a gas turbine. First of all, 
there is direct internal combustion of 
pulverised coal in the open-cycle gas turbine. 
Secondly, there is two-stage internal com- 
bustion of coal in the open-cycle engine. By 
this I mean the gasification of coal in a gas 
producer and the internal combustion of the 
gas produced. This is most desirably 
achieved by employing a gas producer which 
works at the gas turbine cycle pressure or 
higher. Thirdly, there is external com- 
bustion of coal in either open or closed-cycle 
engines. 

With direct internal combustion the major 
problem is to find how to deal with the com- 
bustion ash. This is a mechanical problem. 
There seems to be no chemical problem com- 
parable with the vanadium problem. of 
residual oil. A considerable body of work has 
been put in hand. Combustion research is 
in hand at the Fuel Research Station on two 
forms of combustion chamber. One is a 
simple cylindrical chamber with a multi-jet 
burner (Fig. 5) and the other a so-called 


* Institute of Metals, May Lecture, May 10th. 
Abstract. 








vortex chamber (Fig. 6). In the vortex 
chamber the fuel particles are burned while 
held in suspension between the inward com- 
ponent of the velocity of injection and the 
outward component of the rotational velocity 
imparted to the charge. At the British Coal 
Utilisation Research Association research is 
in progress on a cyclone combustion chamber. 
In this type of chamber (Fig. 7) the charge 
velocity is designed to throw the particles on 
to the walls where they burn, leaving most of 
the ash in the form of liquid slag which can 
be withdrawn. 

Messrs. C. A. Parsons aré adapting their 
experimental 500 h.p. gas turbine to run on 
pulverised coal, and the English Electric 
Company are beginning work on a 2000 h.p. 
gas turbine with which it is hoped to demon- 
strate, and experiment with, coal as a fuel on 
a practical scale, using ultimately all the 
types of chamber I have mentioned. 

In the case of two-stage internal combus- 
tion we visualise a gas producer of cyclone 
form operating at ash-slagging temperature 
and capable of dealing with pulverised low- 
grade coal. [t requires a high degree of blast 
preheat (about 1000 deg. Cent.). This pre- 
heat is provided by a ceramic heat exchanger, 
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which also cools the gas products. The gas 
turbine associated with the gas producer has 
itself no particularly novel features. 

In the case of direct internal combustion 
it is necessary to clean the whole throughput 
of the engine. In the two-stage system, 
however, it is clearly only the output of the 
gas producer that has to be cleaned. It is of 
interest to note that the successful develop- 
ment of the gas producer part of the system 
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will provide a “ total gasification ’’ method of 
considerable interest quite apart from gas 
turbine applications. 

A plant on the lines described, and illus- 
trated in Fig. 8, has been ordered. The gas 
turbine is being provided by Metropolitan- 
Vickers and the gas producer part by the 
Incandescent Heat Company and Joseph 
Lucas, Ltd., working in collaboration. 

The possibility of ash causing deterioration 
of the turbine blading makes the idea of using 
a cycle in which the ash does not pass through 
the blading particularly attractive. It is 
possible to arrange the open cycle to achieve 
this by heating the air in a “ boiler” instead 
of by internal combustion. The maximum 
possible use is made of the heat in the air 
after expansion through the turbine by using 
some of it as the air for combustion of the 
fuel in the boiler. Even so, the cycle cannot 
be very efficient (15-20 per cent) and its 
charm lies in its simplicity. Simplicity is not 
unfortunately an invariable concomitant of 
elegance, and in this cycle the heat exchanger 
of the air boiler is likely to obtrude un- 
pleasantly if tubing of, say, Zin O.D. or lin 
O.D. is used, or else is likely to consist of a 
very large number of small tubes (e.g., of 
din O.D.) which are difficult to clean. 
Nevertheless, the scheme is worth most 
serious consideration for duty with coal of 
high ash content. 

The closed cycle offers similar advantages 
without the disadvantage of low efficiency. 
So far, however, the large closed-cycle 
engine has generally been assumed to employ 
@ pressurised air boiler, because an atmo- 
spheric air boiler would be unattractively 
large both on zsthetic and economic grounds. 
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With the pressurised air heater the advan- 
tage of avoiling passing ash through -the 
main turbine would be largely neutralised 
by its having to pass through the turbine for 
supercharging the pressurised air heater. 
There is therefore much to be gained by an 
atmospheric air heater, and Messrs. John 
Brown have now designed one which appears 
to be no larger than the pressurised one which 
it replaces. The principle which leads to this 
advance is the use in the atmospheric heater 
of radiant heat. Even with the atmospheric 
heater there is still the problem of avoiding 
deleterious action of ash on the tubing of the 
heater. There are some experts who regard 
this as as serious a problem as the action of ash 
on blading, and there are others who do not. 
It is in any case obviously sensible to pursue 
both approaches to the problem of clean 
working gas—via internal and via external 
combustion—simultaneously. That is, in 
fact, being done, and Messrs. John Brown 
are building a special coal-burning air heater 
to use with their 500 h.p. experimental engine. 


PEAT 


Peat as a gas turbine fuel was first sug- 
gested by C. H. Secord in 1947, and the idea 
has had a particular appeal in Scotland, 
where large quantities are available. Peat, 
like coal, can be used in both open and closed- 
cycle engines and with both of these is the 
possibility of using the peat in a wet state. 
Peat, when cut, is generally more than 90 per 
cent water, and is ordinarily air dried—a 
long and hence relatively expensive process— 
to about 30 per cent moisture content for use. 
It can be taken into the gas turbine in a much 
wetter state, and the heat generated in the 
cycle can be used to dry it to the condition 
for ready combustion. 

The first steps towards the closed-cycle 
peat gas turbine are being taken by Messrs. 
John Brown, who are making an air heater 
for their 500 h.p. set to take peat of 30 per cent 
humidity. Messrs. Ruston and Hornsby are 
making a version of their 750kW set to run 
on peat. It is hoped that in a later version 
of the cycle the steam generated in the drying 
process will be used to augment the power of 
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ash, it is possible that a somewhat lower 
standard of cleaning may be permissib|«.. 


Gas 


Tt would seem that to use gas as a gas 
turbine fuel would avoid some of the diff. 
culties attendant upon the use of residi:al oj] 
and solid fuel. Natural gas, blast-furnace 
gas, town’s gas and gas from petroleum 
cracking plants are all possible fuels. |)rown 
Boveri have built a number of gas tu)ineg 
to run on natural gas in oilfields, and t vo of 
the latest of these will shortly be delivered to 
the Anglo-Iranian Oil Company for vse in 
Iran. The same Swiss company have a'so in 
hand a 5400kW set for Luxembourg t» run 
on blast-furnace gas. 

In this country there are few appreciable 
sources of natural gas, and town’s gas, while 
perfectly suitable technically, is too expe sive 
to use as a gas turbine fuel. Gas turbines to 
run on blast-furnace gas and petro!cum 
cracking gas could be made, if required, 
There are, however, two other sources of gas 
which may ultimately provide sources of 
energy of much greater magnitude. One is 
the gas from underground gasification of «oal. 
If the experiments on underground gasiiica- 
tion now in hand lead to success we shall 
certainly consider utilising the gas in gas 
turbines. 

The other source is the “ fire-damp’’ or 
methane in mine upcast air. If this methane 
could be fully used in efficient engines it could 
generate all the power our collieries require. 
The fact that methane rarely occurs in the 
upeast air in concentrations higher than 
1 per cent is not basically a disadvantage, as 
an air/fuel ratio of 100 : 1 is of the right order 
for a gas turbine. To get such a mixture to 
burn, however, a considerable amount of pre- 
heating is necessary. Sir Alfred Egerton has 
found that for a 1 per cent concentration 
about 980 deg. Cent. preheat is required. It 
follows that the cycle of the fire-damp gas 
turbine must provide preheating of this 
order (Fig. 9). A gas turbine plant of this 
kind is being designed and will be built. The 
Ministry of Fuel and Power has ordered the 
gas turbine proper from Messrs. English Elec- 
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FIG. 6-DIAGRAMMATIC ARRANGEMENT OF EXPERIMENTAL VORTEX COMBUSTION CHAMBER UNIT 


the turbine. It appears possible to quadrupl 
the power for a given size of plant by this 
means. 

There is, of course, with peat, as with 
coal, an ashing problem and similar means of 
cleaning are envisaged. As peat ash seems 
likely to be somewhat less abrasive than coal 


tric. The National Coal Board will provide the 
site and installation. The plant is being 
designed for a concentration of about 1 per 
cent. If it were used in conditions where the 
concentration exceeds this figure the upcast air 
would be diluted with fresh air. If, as is very 
likely, it is used in conditions where the con- 
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Fic. 7—B.C.U.R.A. EXPERIMENTAL 
COMBUSTION CHAMBER FOR COAL 
AT ATMOSPHERIC 
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centration falls below 1 per cent then auxiliary 
fuel will be used to bring the equivalent con- 
centration back to 1 per cent» Clearly, this 
auxiliary fuel must be cheap, if possible, even 
though the main fuel, the methane, costs 
nothing. Coke oven gas is an interim possi- 
bility, but the ultimate aim is to bring 
together two lines of experiment—the fire- 
damp work, on the one hand, and the coal- 
burning gas turbine work, on the other. The 
target is a gas turbine plant which con- 
sumes both fire-damp and the colliery fines 
available at pitheads. 


THE PROSPECTS OF THE GAS TURBINE POWER 
STATION 


The gas turbine is issuing its challenge to 
the steam turbine as a base-load plant. The 
steam turbine is a very efficient machine and 
represents a high standard of achievement. 
Its further development must, however, be 
limited in scope, whilst the gas turbine is 
still not far from its beginnings. On the 
grounds of thermal efficiency we may be 
encouraged by, say, the 34 per cent of the 
27,000kW set at Beznau, an efficiency 
which few steam stations can equal. But 
the Beznau plant runs on oil, whereas in 
England to compete generally with the steam 
turbine the gas turbine will have to run on 
coal. A great deal of development will have 
to be done before this is achieved on a 
practical scale. 

Those of us who have been closely asso- 
ciated with the gas turbine believe that its 
thermal efficiency can be raised as high as 
40 per cent. At such an efficiency, and 
burning a cheap fuel, it will be very attrac- 
tive indeed. But, looking again on the debit 
side, we realise that, to compete with large 
steam turbines, readily provided in 
100,000kW units, gas turbines will have to 
be developed to much larger sizes than any 
yet made or projected, or else an economic 
case for smaller units must be proved. 

If large units are demanded, then I think 
that they will be most conveniently provided 
on the closed-cycle plan. I say this because, 
power for power, the rotors of the closed- 
cycle plant will be smaller than those of the 
open-cycle plant. Rotor size is more likely 
to be the limiting factor in size than any 
other factor. On the other hand, the open- 
cycle plant as normally designed needs little 
or no water, and independence of water gives 
a degree of freedom in choice of site which is 
very attractive indeed. There would not 
seem to be any chance of one type ousting the 
other ; both will be used, depending on the 
conditions of service and the designers’ 
tastes. 

In addition to high thermal efficiency, the 
gas turbine power station has other attrac- 
tions. It has no component equivalent in 
bulk to the steam turbine boiler. In other 
words, for a given output, the gas turbine is 
much smaller than the steam turbine, and this 
should be reflected not only in the relative 
costs of the two kinds of plant, but in the 
relative costs of the buildings to house them. 

There is another interesting comparison to 
be made between them when the power 
station is considered as a source of heat for 
so-called “district heating.” If a steam 
power station of, say, 30 per cent efficiency 
is made to use its rejected heat in a hot water 
heating system, then, though the overall 
thermal efficiency of the power-plus-heating 
system may be as high as 80 per cent, the 
efficiency of power generation will be reduced 
to about 23 per cent. If a 30 per cent effi- 
cient gas turbine station is made to use its 
rejected heat similarly, then, though the 
overall efficiency is not likely to be more than 
75-per cent, its efficiency in power generation 
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is unaffected. It may be noted that the 
exhaust heat of the 10,000kW set of Fig. 2 is 
used for “‘ district heating.” 


Design PROBLEMS 


Nearly all the gas turbines I have men- 
tioned employ axial compressors. The 
design of axial compressors has progressed 
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steadily in the last few years under the 
pressure of aeronautical demands, and to-day 
a 6:1 pressure ratio with ten stages of com- 
pression and an adiabatic efficiency of 85 per 
cent presents no difficulty. The axial com- 
pressor, with its hundreds of fixed and moving 
blacles, is, however, quite an expensive article 
to design and make, and its performance is 
sensitive to fouling of the blades, which also 
are liable to damage if any foreign body finds 
its way into the compressor. Consequently, 
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DAMP 


some thought has been given to the possi- 
bilities of the centrifugal compressor, which, 
though common in aircraft gas turbines, has 
been employed in few industrial designs, 
among them the 1000kW experimental engine 
of the Oerlikon Company in Switzerland and 
the Rover car. The centrifugal compressor is 
not as.efficient as the axial, but it should be 
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cheaper to make and it is very robust. This 
last quality is of the greatest importance now 
that we are considering the gas turbine for 
work in which toughness is sometimes more 
important than efficiency. 

Whether to use an axial or a centrifugal 
compressor in a particular case will always 
depend upon the circumstances of that case. 
Centrifugal compressors for aircraft of 4:1 
compression ratio and 80 per cent adiabatic 
efficiency have been made and the Oerlikon 
Company has shown that when the space 
restrictions of the aircraft do not apply and 
intercooling is used 87 per cent is possible. 
The present domination of the industrial gas 
turbine field by the axial compressor does not 
therefore appear to be indicative of the rela- 
tive merits of the two forms of compressor, 
and there is a strong case for trying to develop 
industrial centrifugal compressors of high 
efficiency to give designers the maximum 
choice in designing the engine most suitable 
to the job. 

Broadly, the efficiency of the gas turbine 
increases with the increase of the maximum 
gas temperature permissible. In the case of 
the turbine rotor and blading, higher tem- 
peratures become possible with the develop- 
ment of methods of cooling and the develop- 
ment of materials capable of bearing stress 
at still higher temperatures than the present 
ones. Roth those lines of development pro- 
vide problems for the metallurgist. _ For 
example, the so-called sweat cooling of 
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blading requires the development of sintering 
methods to produce a blade of adequate 
strength sufficiently porous to permit the 
passage through it of clean air to form a con- 
tinually refreshed insulating layer of air on 
the blade. Internal cooling by the passage of 
air or water through ducts inside the metal 
is another alternative which also demands the 
development of constructional methods. 

The development of metallic materials to 
work at higher and higher temperatures has 
been steadily pursued since the aircraft gas 
turbine first appeared, and this development 
must continue. The demand does not come 
only from the turbine disc and turbine 
blading. For example, material properties 
at present limit the maximum temperature 
in recuperative heat exchangers to about 
800 deg. Cent., and advance beyond this 
figure is highly desirable. It is not surprising 
that research has begun into materials which 
are partly metallic and partly ceramic, a 
development which will, I hope, be taken as 
a challenge by pure metallurgists. 

Even if gas turbine designers were content 
with present temperature standards, the pro- 
gramme facing their material suppliers would 
be sufficiently onerous. Cheaper materials 
are needed. This does not necessarily mean 
new alloys; there are the possibilities of 
cladding and enamelling. Cheaper con- 
structional methods are needed. This sug- 
gests a drive for more weldable alloys and the 
development of welding techniques. 
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No. I1I—(Continued from page 566, May 12th) 


lp the morning of Thursday, April 27th, 
the following paper was the first to be 
presented : 


THE INFLUENCE OF LOW PERCENTAGES 
OF CERTAIN ELEMENTS ON THE 
MICROSTRUCTURE OF PURE IRON - 
CARBON ALLOYS AND CAST IRONS 

By W. J. Wittiams, M.Sc., A.I.M. 
SYNOPSIS 

The influence of small percentages of sulphur, 
oxygen, silicon and manganese on the micro- 
structure of pure iron-carbon alloys has been studied. 
The results prompted further experiments on the 
influence of aluminium and oxygen additions to 
east iron. Aluminium additions modified the form 
of the manganese sulphide inclusions in cast irons 
and pure iron-carbon-manganese-sulphur alloys ; 
vacuum melting and inoculation with ferro-silicon 
producing a similar effect. The diminishing effect 
of inoculation with respect to time was found to be 
related to a change in the form of the manganese- 
sulphide inclusions. Superheating influenced the 
form of the manganese-sulphide inclusions and the 
chilling properties of cast iron. 

Experiments on the synthetic production of cast 
iron from pure materials are described, and further 
experiments were made to determine the influence 
of sulphur additions to pure iron-carbon-silicon 
alloys. 

It is concluded that : (i) sulphur and oxygen have 
similar effects on the mechanism of solidification of 
pure iron-carbon alioys ; (ii) the effects of inocula- 
tion and superheating are probably caused by 
oxygen ; and (iii) oxygen in cast irons influences the 
form of the manganese sulphide inclusions. 


DIscUSssION 


Mr. M. M. Hallet (Sheepbridge Stokes 
Centrifugal Castings Company, Ltd.) said the 
author had established a prima facie case for 
the importance of oxygen, but the evidence, 
while it was certainly very strong, was, of 
course, so far mainly consequential. The 
analyses, for example, were nearly all quoted 
in terms of composition salt or percentage 
added. It would have added to the weight of 
evidence if it had been possible to provide the 
results of actual determinations. Again, the 
method of adding the oxygen seemed some- 
what crude in relation to the methods of 





adding other elements. It was pleasing to 
hear the author say he felt that at some time 
in the future he would have to carry out a 
series of melts in which the gas contents were 
controlled and regulated. Then we could 
expect to arrive at a definite, proved con- 
firmation of the author’s theories and the 
methods would tie up with those used by 
Schneble and Chipman in the U.S.A. Refer- 
ence had been made to the work of Boyles, 
who, in one of his papers, suggested that the 
maximum graphite size was obtained at an 
intermediate graphitising tendency, and was 
due to an optimum combination of rate of 
nucleation and rate of growth. That idea 
was of very general application, but the 
author had not referred to that matter in this 
paper, and it would be interesting to have his 
views on it. That mechanism, of course, was 
not at all incompatible with the author’s own 
oxygen theory. The structure of the iron- 
carbide eutectic had been referred to in a 
number of recent B.C.I.R.A., papers with 
particular reference to its degeneration in 
certain circumstances, and the present paper 
provided fresh and interesting additional 
evidence. One would have expected that the 
attraction of the austenite component of the 
eutectic to the primary austenite dendrites 
would have been controlled by the free surface 
energy of the austenite, and it was surprising 
to find such an element as sulphur exercising 
such a potent influence. Had the author any 
further views on the possible mechanism 
there ? 

Mr. E. Morrogh (British Cast Iron Research 
Association) remarked that the observation 
that high sulphur contents considerably 
modified the form of the eutectic was interest- 
ing in a very wide sense, and first of all in con- 
nection with the ternary alloys based on iron 
and carbon. It was known that additions of 
phosphorus and antimony had exactly the 
same effect in small amounts as sulphur, and 
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he suggested that the effect of all these ‘hree 
elements was similar, and perhaps related to 
the fact that all of them introduced a ternary 
eutectic into the systems concerned. We 
really knew little of the mechanism: of 
solidification of eutectics in binary sys'emg 
and still less about the mechanism of so! ‘dif. 
cation in the binary complexes of teraary 
systems. The findings of the author on the 
effect of aluminium and suchlike additions on 
the form of manganese sulphide might p:ove 
of immediate and practical assistance tv the 
ironfounding industry, and perhaps othe 's, if 
the results were applied and used cautioisly, 
It had been known for very many years hat 
cast irons and pig irons contained oxyge: in 
some form and the problem had been to de fine 
and know where that oxygen was. The con. 
clusion to be deduced from the author’s work 
was that oxygen occurred associated with the 
sulphide particles and that by an appropriate 
addition of aluminium the oxygen might be, 
as it were, taken out of the sulphide particles 
and made visible in the form, perhaps, of 
some compound as yet unknown containing 
aluminium and oxygen. 

Mr. N. H. Bacon (Steel, Peech and Tozer, 
Ltd.) said that the members of the Ingot 
Mould Sub-Committee—which had been in 
existence for fifteen years—had for long felt 
a sense of great frustration in that they 
had been unable to account for the striking 
differences in lives of moulds used in 
one melting shop, of the same pattern, but 
made at different foundries. That had been 
an experience common to many works where 
careful records had been kept. They had 
made tests of all phases of metal operation 
and so on, without success, but recently the 
Sub-Committee believed they had found a 
clue, and it seemed to be in line with what the 
author had said. Mr. Morrogh’s very frank 
avowal that the British Cast Iron Research 
Association knew very little about the 
method of cast iron solidification gave them a 
little heart and they felt that, perhaps, they 
were not as bad as they thought they were. 
One foundry made moulds which gave a life 
of 150, and another supplied moulds of the 
same pattern, used under the same con- 
ditions, which gave a life of 100. The 
chemical composition was the same. From 
tests that had been made it seemed that the 
difference in the behaviour of the sulphur in 
the metal might be at the root of the differ- 
ence in life. The great problem was that, 
having made metal, it was not known until 
months afterwards whether it was satis- 
factory. The Sub-Committee had been 
trying for fifteen years to get tests which 
could be applied at the cupola, so that, having 
made a melt, they could take a test the day 
after and say ‘“‘ We know that this will give a 
good life.” At present they were in the 
position, after all these years, of making metal 
in the foundry and exercising only very 
remote control three or four months after- 
wards. 

Professor F. C. Thompson (Manchester 
University) felt that the so-called sulphide 
inclusions were almost invariably inclusions 
which were sulphide, oxide and possibly 
silicate complexes, and the way the different 
constituents of these complexes existed 
might have a quite profound effect on the 
graphitisation. 

Mr. Williams made a brief reply. 

The two following papers were then pre- 
sented and jointly discussed :— 

THE THERMODYNAMIC BACKGROUND OF 
IRON AND STEELMAKING PROCESSES. 
I—THE BLAST-FURNACE 

By F. D. Ricwarpson and J, H. E. Jerrres 

SyNopsIs 


A survey is made of the thermodynamic data 
available for the main compounds of importance 
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iniron making. The free energy and heat changes 
of the most im t reactions have been calcu- 
lated up to 2000 deg. Cent. and the manner in which 
they vary with temperature is shown by means of 
suitable diagrams on which thé probable limits of 
accuracy are indicated. The results are discussed 
and are applied to the processes occurring in the 
blast-furnace, in terms of oxygen potential. The 
deductions concern the effects of temperature, 
pressure and concentration, on the interlocking of 
many simultaneously occurring reactions. 


THE INFLUENCE OF GAS/SOLID TEMPERA- 
TURE DIFFERENCES ON _ BLAST- 
FURNACE OPERATION 

By J. Tayuor, M.Sc., Ph.D. 
SyNopsis 

The effects of the major operating variables on 
ges /solid temperature differences in the stock column 
of the blast-furnace have been calculated. These 
data have been used in a consideration of the ques- 
tion of the extent to which the high-temperature 
heat requirement, as against total heat requirement, 
is an overriding factor in carbon efficiency. It is 
concluded that only for low slag volumes, low blast 
temperatures and high hearth temperatures is this 
probably the case for modern furnaces. Even then 
the increase in carbon requirements is small, and 
conclusions drawn on the basis of the overall heat 
balance require little modification. 

The general effect of the operating variables on the 
vertical temperature gradient in the stock column 
has been deduced from the gas/solid temperature 
differences. It is considered significant that the 
same conditions known to give sticking and irregular 
stock movement give a steeper oo 
gradient in the lower part of the feoanes. © con- 
sequent downward displacement of the slag fusion 
zone, and possibly also of the carbon deposition 
zone, is believed to be the cause of this irregular stock 
descent. Lowéring the blast temperature is the 
usual remedy, but this means sacrificing the 
theoretical carbon economy of hi 
tures. Other methods of raising t 
are considered, but only the addition of coke oven 
gas is attractive from a technical point of view. 


Discussion 


Mr. R. A. Hacking (Richard Thomas and 
Baldwins, Ltd.) rémarked that the blast- 
furnace was the most efficient piece of metal- 
lurgical equipment that existed, and whilst 
various alternative processes had been men- 
tioned from time to time, they were a very 
long way short of threatening the supremacy 
of the good old blast-furnace. Whilst the 
paper by Richardson and Jeffes was very 
largely factual, there was one very interesting 
point in it in connection with the explanation 
of the completeness of phosphorus reduction 
into the iron. It had never occurred to him 
before that this could happen via the gas 
phase, and in bringing this point out the 
authors had hit on something about which he, 
at least, had not previously thought, and it 
seemed to be reasonably valid. Referring to 
Dr. Taylor’s paper, he said that to blast- 
furnace technologists the term “direct 
reduction” had come to be looked on as 
something which they did not want, and yet 
some of the figures of direct reduction ex- 
pressed as a percentage of the whole in Dr. 
Taylor’s paper appeared remarkably high. 
He recently saw a paper on the theory of the 
blast-furnace process which omitted to bring 
out the fact that in rich ore practice a definite 
amount of direct reduction was essential to 
maximum efficiency. In lean ore practice the 
importance of direct reduction decreased and 
eventually disappeared. The ideal to aim at 
was undoubtedly that.of achieving the 
reduction of the whole of the iron oxides, if 
possible, by indirect means. This underlined 
the fact that so far as we in England were 
concerned, using largely lean ores, the 
importance of crushing and grading was 
paramount. Having exploited that to the 
maximum extent, we could then turn to 
other measures to get down to lower fuel con- 
sumptions, higher outputs and power costs. 
Dr. Taylor did not mention the use of steam 
at a works in the U.S.A. during the war. 
Some of the early economies achieved by the 
use of dry blast were ascribed not so much to 
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the fact that the blast was indeed dry, as to 
the fact that another variable—the variable 
moisture content of the blast—had been 
smoothed out from the operating conditions. 
The American works he had mentioned used 
steam injection, automatically controlled, to 
achieve constant moisture content of the 
blast, and in the literature at the time quite 
appreciable economies were claimed. The 
trouble about dry blast had always been the 
cost of achieving the drying operation itself. 
In this country the figures which Dr. Taylor 
quoted—and which everyone would agree 
were reasonable—appeared to show that the 
use of dry blast was not going to be a profit- 
able proposition for us, but in tropical 
countries he believed a case could be made 
out for it from the point of view of smoothing 
out the enormous differences in humidity 
which occurred seasonally and as between day 
and night conditions. 


Sir Charles Goodeve, F.R.S. (British Tron 
and Steel Research Association), referred 
particularly to the phosphorus problem, 
which was very much in the minds of every- 
body in view of the centenary now being 
celebrated. It was remarkable, as the 
authors pointed out, that in the case of the 
phosphorus system we had the greatest 
scarcity of thermodynamic data that there 
was for almost any important element dealt 
with in the iron and steel industry. Why 
that was the case he did not known. It 
might be that the scientists just were not 
interested in the matter or, perhaps, the 
technique was rather difficult. He could not 
understand how the great phosphorus in- 
dustry itself could have been built up on 
economic foundations without the thermo- 
dynamic knowledge which seemed essential 
in any chemical engineering process generally 
used to-day. It might be that the phosphorus 
industry the information, but had 
not published it, but he hoped that was not 
the case. At all events, there was some 
information, and sufficient to give a general 
outline of the picture. One of the character- 
istics of that picture, as the authors said, 
was that it was futile to try and eliminate 
phosphorus by combination with oxygen in 
the blast-furnace. Personally, he would go 
farther and say it was futile to try and elimi- 
nate phosphorus from iron under any condi- 
tions in which the carbon content of the iron 
was in the range of that of ordinary pig iron. 
The authors showed four diagrams relating to 
silicon and sulphur, and the question again 
was how to relate these to practice. He had 
recently seen some experimental work, which 
he did not think had yet been published, done 
in the central laboratory of the United States 
Steel Corporation, in which they had taken 
many analyses simultaneously of slag and 
metal and temperatures to see how far off 
the actual blast-furnace conditions were from 
equilibrium. In fact, very substantial de- 
partures were-found from the equilibrium, 
particularly in the earlier work. The picture 
in general outline followed rigorously the 
thermodynamic data given in this paper, but 
the actual conditions seemed to depart from 
that, and therefore we must now study why 
those departures occurred. There were two 
big variables not yet under control in the 
blast-furnace, and which never would be. 
One was the temperature, which was not 
isothermal; there was not the same tem- 
perature throughout the whole of the slag 
layer and the iron. There might be tem- 
perature differences not yet fully explored and 
that at once upset these diagrams. There 
might be differences in the oxygen potential 
of the slag itself. The bottom of the slag was 
in the presence of the carbon and the top of 
the slag received directly the incoming blast, 








599 


so that there must be an oxygen potential 
gradient present, in addition to other things. 
That was one rather seriously upsetting factor 
so far as the use of this work was concerned, 
but in practice it might not be so serious as it 
sounded. We should like to get to the stage 
where, instead of controlling the silicon and 
sulphur of a blast-furnace by chemical analysis 
after we had got our silicon and sulphur, they 
could be controlled by controlling the tem- 
perature or some other condition. That was 
obviously a target which should be achieved 
in blast-furnace practice. The authors’ 
diagrams would help to attain that target, but 
a good deal of further work would still be 
required before that was reached. 


Dr. H. L. Saunders (Imperial College of 
Science) thought that, although a great deal 
could be learned by way of calculations on 
paper on the basis of valid assumption, such 
as Dr. Taylor’s, that information should be 
supplemented by actual observations from the 
interior of the furnace, and it was not until 
those observations had been made, and 
analyses of gas and solid material taken from 
definite layers, carried out at many points, 
that the picture of the internal conditions 
would be really complete and satisfactory. 
Perhaps the most serious gap in our in- 
formation was in the great uncertainty sur- 
rounding the ratio of direct to indirect 
reduction, and a great many things depended 
on this factor. Dr. Taylor had pointed out 
that for equal efficiencies the proportion of 
indirect to direct reduction should be greater 
with high slag volumes. There was another 
question which involved a possible extension 
of this whole argument. Both reduction 
potential and heat transfer should really be 
considered in relation to the contact time 
between the reactors, because a gas of the 
same composition would naturally behave 
very differently according to whether it was 
stagnating or violently channelling in the 
furnace. Perhaps Dr. Taylor would one day 
extend his excellent effort in that direction to 
include time as an additional factor. It 
seemed to him that further direct experiment 
on the actual furnace was indicated by, say, 
the employment of mechanical probes to 
penetrate and extract material from the 
inside, with corresponding temperatures and 
analyses. This would be the most favourable 
line of attack to expand the already growing 
mass of information becoming available on 
the blast-furnace. 

Dr. T. P. Colclough (British Iron and Steel 
Federation) said that for once he had to 
express a difference of opinion with his old 
colleague, Mr. Hacking, who had said that the 
blast-furnaée was the most efficient piece of 
metallurgical equipment we had. If that was 
so, God help us! A blast-furnace might have 
an efficiency of 95 or 97 per cent so far as the 
reduction of iron oxide was concerned, but 
how could it be regarded as efficient when one- 
half of the thermal value of the fuel put in 
came out in gas at the top? So long as coke 
could be bought at 12s. 6d. or £1 per ton there 
was no need to worry about that side of the 
efficiency of the blast-furnace, but now that 
coke was £4 per ton, and likely to go higher, 
first attention must be paid to it. Probably, 
like most members of the Institute, he was 
oppressed and depressed when he read papers 
like these on thermodynamics. One failed to 
grasp the magnitude of the problems, espe- 
cially when about fifty reactions were put on 
one diagram. Our brains worked too slowly 
to grasp that sort of thing. Therefore he 
would like to make a suggestion. These 
papers, in conjunction with the American 
paper, provided sufficient data for twenty 
discussions. Was it possible to arrange for a 
series of meetings where these figures and 
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data could be interpreted to poor, common 
minds like his own, so that they could be 
discussed over the table and appreciated ? 
Mr. Jeffes, replying to the discussion, said 
that Dr. Colclough’s suggestion of round 
table conferences between the practical and 
the theoretical men on this subject was very 
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welcome to Dr. Richardson and himself. One 
of the great difficulties in this work had been 
to get a sufficient interchange of views with 
the practical men. 

Dr. J. Taylor also replied shortly. 

The meeting was then adjourned until the 
afternoon. 


(T'o be continued) 


Hanover Technical Fair 
Mack 


HE German heavy industries fair, which 

opened at Hanover on Wednesday, May 
3rd, and closed on Sunday last, May 14th, 
must be looked upon as the most important 
industrial fair to be held in Western Germany 
since before the war. It was preceded by 
the light industries fair, from March 29th 
to April 2nd. 

The official opening of the heavy industries 
fair took the form of a special meeting held 
at the Niedersachsenhalle Hanover, on 
Tuesday, May 2nd, which was attended by 




















European trade area was in itself insufficient 
and they must strive for its inclusion in 
the sterling area. The peace of the world 
would be seeure only if Germany was able 
to achieve a sound 
economy and create 
good social conditions. 
To make this pos- 
sible, means must be 
provided for the educa- 
tion, training and 
employment of young 
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ARRANGEMENT OF EXHIBITION HALLS 


over 2000 people. Dr. Boutler, the chief 
of the Bundesverbandes Deutscher Industrie, 
dealt in his speech with questions affecting 
the building-up of Germany’s economy. 
He spoke of the increasing number of coun- 
tries now buying German goods, and stressed 
the need for more exports to America and 
for the creation of a single trade area for 
Europe. It was also necessary, he said, to 
press forward German research work and to 
provide the much needed capital for industrial 
reconstruction. 

The Vice-Chancellor and German E.R.P. 
Minister, Franz Bliicher, in an able speech 
which followed, dealt in some detail with the 
problems which were outlined by Dr. Boutler. 
He said that the working population of 
Western Germany had been increased in the 
last three years by some 1,300,000 displaced 
people from Eastern Germany, and from 
other countries. Larger supplies of raw 
materials and opportunities for the employ- 
ment of more people were essential to enable 
Western Germany to work and live. He 
stressed the need for increased exports of 
the highest quality. The creation of a 


people and there must also be close co- 
operation between the employer and the 
worker if the standard of living was to be 
maintained and raised. 


HANOVER TECHNICAL FAR 


In our last year’s account of the Hanover 
technical fair, we described its ing 
in 1947, in the dismantled works of the 
Vereinigten Leichtmetall Werke at Hanover- 
Laatzen, and the formal laying-out of that 
site for exhibition purposes. The fore- 
sight then shown has been amply rewarded 
and each succeeding year has seen an 
increase in the size of the fair. The general 
arrangement of the various exhibition halls 
and ameaities are shown in the accompany- 
ing plan, and the figures tabulated in the 
next column show how the fair has grown. 

Since last year some rearrangement in 
the exhibits has taken place. Halls I and 
II are now devoted to machine tools; 
Hall III to electrical industries; Hall IV 
to woodworking machines and food packing 
machines, &c. Hall V to measuring machines 
and tools; Hall VI to lighter electrical 
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exhibits, and Hall VII to collective exiiibits 
of an international character. Hall VIy] 
was set apart for a collection of machine 








Growth of Fair 
p | erm 1948 | 1949 950 
Number of halls oil 5 6 7 16 





Area of halls in square; 17,160 | 28,854 | 51,637 |7 603 
metres 











Area of open air exhi-| 8,000 | 11,000 | 16,000 | 30,000. 
bits in square met 
Number of firms exhi- 521 | 1,120 | 1,273 785 


biting in technical] 
fair 

















tools shown by Hahn und Kolb, of Stutt- 
gart, while Halls IX and X were devote: to 
office machines and equipment. New E alls 
Nos. XI to XVI, six in number, have / cen 
constructed this year and are of a temporary 
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character, but they will later be replaced 
by permanent buildings. In these new 
halls provision was made for exhibits of 
further sheet metal working machines and 
tools and also further electrical exhibits, 
such as cables, insulating materials and 
lamps and also rubber and chemical exhibits 
with products of the optical and allied light 
precision industries. 

This year a new main road from Hanover 
to the exhibition grounds was built, which 
has simplified the traffic problem. 


Macuarne Toon EXxursits 


The range and size of this year’s machine 
tool exhibit compares well with the pre- 
war exhibit of Leipzig of 1939. This year 
some large machine tools were also shown in 
operation, but certain firms building this 
class of machine will not exhibit until 1951, 
as their works were completely dismantled. 
Production on a large scale is now in pro- 
gress and next year should see large machines 
also by Schiess A.G. of Diisseldorf, Froriep 
of Rheydt, and H. A. Waldrich of Siegen. 

In No. 1 hall and the neighbouring Hall I! 
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over 250 firms showed machine tools. It 
was interesting to note that several Berlin 
firms, such as Ludwig Loewe, Lindner, 
R. Stock, F. Stock, and Raboma (Hermann 
Schoening) were again manufacturing and 
exhibiting. It was of interest, too, that firms 
fron. Eastern Germany, including Wanderer, 
Kéllmann, Pfauter, Billeter, and Pittler, are 
now manufacturing in Western Germany. 

The main trends of development since 
1939 have been in higher outputs made 
possible by alloy-tipped tools, and in this 
connection Widia-Fabrik of Essen dis- 
played new ranges of alloys for special 
duties. 

Among the larger machine tools, interest 
was particularly shown in the products of 
Adolph Waldrich Coburg G.m.b.H., of 
Coburg, Bavaria, whose works escaped 
damage during the war. The sole English 
representative of this firm is Drummond- 
Asquith (Sales), Ltd., of Birmingham and 
London. Herewith we illustrate the hydrau- 
lically-operated planing machine, model 4040, 
which has a planing width of 2000mm, 
a planing height of 2000mm, and a planing 
length of 7000mm. Its forward working 
speed range is from 6m to 45m per minute 
and the return speed range from 10m to 75m 
per minute in stepless sequence. Speed 
changes, we found, were very quickly carried 
out. The cross feed has a range from 0- 1mm 
to 24mm per stroke, and the vertical feed 
a range of 0-1mm to 12mm per stroke. All 
controls are stepless and are hydraulically 
operated. The tool box has a pneumatic 
tool-lifting device. Ease of control is assisted 
by @ pendant push-button control, visible 
in our engraving to the right of the machine. 
With a motor output of 50kW a total cutting 
load of about 10 tons is available. If this 
load is to be maintained with high speeds 
of up to 20m per minute, then the power of 
the motor is also increased to about 120kW. 
The machine we illustrate is built for planing 
lengths of 4m, 6m, 8m and 10m. 

Another large machine shown on the 
same stand was the hydraulically-operated 
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return speeds for all movements are pro- 
vided. The tool is driven by a special elec- 
tric motor pump mounted on the top of the 
column and the method of operation is by a 
hydraulic piston moving in a cylinder. 





motions and stepless feed controls. The 
saw blade is mounted on a universal head 
and a pendant push-button control facili- 
tates easy operation. 
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The other machine was the long milling 
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Very smooth working is thus attainel. The 
maximum tool pressure is about 5 tons, 
with a motor power of l8kW. This machine 
represents a range of slotters with strokes from 
350mm to 1500mm and cutting loads from 
2 tons up to 10 tons. The firm also showed a 
new machine for producing lead screws and 
long threaded shafts, which we hope to 
describe at a later date. 

From the extensive range of exhibits on 
the stand of Gebriider Heller Maschinen- 


machine of portal construction, with one 
vertical and two horizontal milling heads, 
illustrated below. Use is made of the Heller 
hydraulic drive for the motion of the table 
and the speeds and feeds for the milling 
heads. A separate electric motor is used 
for the table motion. In each of the milling 
heads there is a hydraulic motor driving 
two sets of speed reductions, one with gears 
and one with belts, giving two sets of six 
speeds for the milling head, the higher 





HYDRAULICALLY OPERATED UNIVERSAL FOUNDRY SAW—HELLER 


slotting machine, shown opposite. It has a 
600mm stroke and a table of 1100mm dia- 
meter. The motor and hydraulic pump are 
conveniently arranged behind the main 
column. There is a means of inclining the 
tool slide 10 deg. from the vertical, in order 
to slot conical bores or machine other special 
workpieces. The table can be rotated or 
moved in and out or across the bed. Quick 


fabrik G.m.b.H., of Nurtingen, Wiirtemberg, 
which is represented in England by Leo 
Steinle, Ltd., of London, we have chosen 
two examples for description. In addition 
to power saws and saw-sharpening machines, 
the firm exhibited a new universal saw for 
foundry work, which is fully hydraulically 
operated and is shown above. It has 
automatic clamping of work, quick return 
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speeds being belt driven. Hydraulic feeds 
are also provided, while there are quick 
return speeds for the table. It may be noted 
that the end of the bed slide is covered by 
a leather bellows. This machine is designed 
to make full use of alloy-tipped milling 
cutters, and it can perform a very large 
number of operations, including boring. 
(T'o be continued) 
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THE SCHUMANN PLAN 


THE plan suddenly announced last week 
by Monsieur Schumann, with little prior 
consultation with other Governments, to 
bring together under a single authority the 
coal and steel industries of France and 
Germany, together with the corresponding 
industries of any other countries that like to 
join, has, obviously enough, been inspired by 
political rather than economic motives. It 
falls into place as part of a developing plan 
to weld Western Germany into a Western 
European economy. But, as Mr. Attlee 
remarked in the House of Commons, “ the 
proposals also have far-reaching implications 
for the future economic structure of the 
participating countries.” It is, of course, 
those implications that have made it im- 
possible for Britain immediately to welcome 
the plan with that same enthusiasm that 
German politicians have displayed. For 
Britain can never forget that she is not only 
one of the countries of Western Europe, but 
also the financial and commercial centre of a 
great Commonwealth as well as a centre of 
world-wide trade. One of the objects of the 
plan is to bring to an end French fears of a 
recrudescence of German militarism that 
might be based upon the great potential 
armament production of Western Germany. 
For under the plan it would be possible so to 
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wed the French and German industries that 
neither could operate effectively without the 
other. {t is not, therefore, surprising that 
French politicians have welcomed the plan. 
But the proposals also have the merit of 
appealing to the Germans. For besides 
relieving fears of French attempts to “ inter- 
nationalise’’ German heavy industries, it 
might, if put into effect, result eventually in 
the lifting of the ban on German steel pro- 
duction in excess of 11-1 million tons. The 
Germans have, in fact, always felt that if 
their steel industry was to be subject to inter- 
national control so also ought the correspond- 
ing industries of other countries to be brought 
under similar control in just such a manner 
as that contemplated in the plan. 

The French, while inviting the adherence 
to the plan of the coal and steel industries of 
any European nations, including those of 
Eastern Europe, particularly hope for that 
of the coal and steel industries of Britain. 
They seem, therefore, to have been dis- 
appointed by the apparent lack of warmth in 
the reception accorded the plan by Mr. 
Attlee in his statement a week ago. But 
what warmer welcome could really be 
expected in this country at this stage to a 
plan only announced three days earlier ? 
For, however notable “as a contribution 
towards the solution of a major European 
problem,” and however welcome it is as a 
French contribution “to end an age-long 
feud with Germany and so bring unity and 
peace to Europe,” the plan is at present only 
a statement of principles, with an immediate 
appeal rather to politicians than to indus- 
trialists. The framework within which the 
single authority would work has still to be 
more precisely formulated. For instance, the 
common higher authority to be entrusted 
with the management of the scheme is to 
be composed of ‘‘ independent personalities ” 
selected by the Governments concerned. 
Who are those men to be? Is this over- 
riding control to be predominantly financial, 
technical or political? One representative 
upon the management is to report back to 
the United Nations and is to be particularly 
concerned with “safeguarding its specific 
objects.” It is not clear, at least to us, what 
his job is intended tobe. The suggestion that 
the institution of the higher authority will 
not in any way prejudge the methods of 
ownership of enterprises appears to be no 
more than a statement of a French point of 
view. For publicly and privately owned 
industries, even though the latter, like the 
British iron and steel industry, have a 
closely-knit organisation for certain pur- 
poses, may not run easily in double harness. 
Moreover, the intention to equalise as well as 
improve living conditions of workers in the 
industries concerned in different countries 
is surely likely to prove difficult to carry out, 
however good it is in principle. In some way 
the proposed organisation is intended to 
differ from pre-war international cartels, 
which sometimes tended to impose restrictive 
practices—rather than foster improved 
methods—with the object of maintaining 
profits. But it is not clear at present how 
this different attitude is to be encouraged. 
It is believed by economists that Western 
Europe 4s a whole is developing its iron and 
steel production capacity at a rate faster 
than its steel consuming capacity. There 
may come a time, therefore, in the not distant 
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future—unless, indeed, the new autiiority 
is able to avert it—when steel capacity wil] 
exceed needs. How would the aut!. .ority 
react ? Nobody yet knows in this country 
how even a merely nationalised body would 
react to a trade recession. But it does not 
seem unreasonable to assume tha‘ its 
reactions would be similar in similar cir um. 
stances to those of rings or cartels. Couid an 
international body behave any differe::tly ? 
Moreover—it is a point of interest to con. 
sumers—it is difficult enough to measure the 
efficiency of a nationalised body. It can only 
be done by a comparison of its ability to 
compete abroad in common markets with 
the industries of other nations. If industries 
come under international control, however, 
will not even that yardstick disappear ? 
Will not the consumer be completely at the 
mercy of the international body ? 

There may well be satisfying answers to all 
these and many other questions. If there 
are, enthusiasm may eventually be generated 
here for what is certainly a bold, interesting 
and far-sighted suggestion. Moreover, though 
there are many points in the plan that need 
clarifying, there are other present trends that 
suggest that some such international control 
of coal, iron and steel must eventually 
become necessary in the future, even if it had 
not been proposed at present. Very few 
people in this country have ever contem- 
plated restricting German industrial activity 
forever. Indeed, the trend since the occupa- 
tion of Western Germany has been the 
other way, and the Germans themselves 
are working hard to re-establish their 
productivity and to build up an export 
trade that will eventually free them from 
dependence on American aid. But, since the 
markets in Eastern Europe that they used to 
supply are now closed, German export indus- 
tries must compete with British and other 
Western European industries in the wider 
markets of the world. That competition is 
already being felt, and it is bound to grow. 
In our view the origination of some inter- 
national organisation for the control of the 
coal and steel industries was inevitable 
eventually upon the Continent. Its coming 
would have forced the British Government, 
the British Iron and Steel Federation and the 
Coal Board to decide whether to enter that 
organisation or whether to stand aside and 
confidently meet its competition. The 
Schumann bring up that question 
for decision now. 


REVOLUTION EB ei WATER 
PROPULSION 


THE advantages offered by nuclear power 
are obviously more important for a sub- 
marine ‘than for a surface vessel. Fora 
“nuclear” engine would give the vessel 
a range unlimited by the need to refuel. 
Nor would an air supply be necessary. 
It is thus not surprising that the first 
important naval application of nuclear 
power should be in the propulsion of 
submarines. None the less, the request 
which Admiral Sherman, Chief of United 
States Naval Operations, recently made to 
Congress for authority to build an atomic- 
powered submarine, at a cost estimated at 
40 million dollars, deserved more than the 
brief report of it made in the British Press. 
For it is, indeed, remarkable that the 
Americans, less than five years after Hiro- 
shima, should already have so far overcome 
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the immense difficulties of the problem to the 
extent of being able to contemplate building 
a vrototype submarine driven by atomic 


‘ energy. This, however, was not the only 


request made by Admiral Sherman. He also 
asked Congress to approve the construction of 
a 2200-ton submarine, costing about 37 
million dollars, which is to be driven by a 
closed-cycle gas turbine engine using hydrogen 
peroxide as oxidant for fuel and requiring 
no air. By the end of the war the 
Germans had got as far as installing one 
engine of this type in each of three or four 
of their submarines building at that 
time, and they claimed that a _ sub- 
marine with two of them—and they were 
intending to build her—would have a sub- 
merged speed of 25 or 26 knots. Since then 
the United States—and presumably also 
Britain and Russia, for all the war allies had 
access to this German invention—have been 
carrying out experiments in an attempt to 
overcome the “ teething”’ troubles and to 
reduce running costs. 

It seems that good progress has been made 
by the United States scientists and engineers 
in overcoming such difficulties as that the 
engine requires peroxide of high purity and 
costs in the nature of £5000 per hour to run. 
The U.S. Navy now thinks it worth while to 
spend 37 million dollars of its already 
much reduced budget on building a sub- 
marine with this type of engine. Why, 
then, were we told by the Parliamentary 
Secretary to the Admiralty, in his speech 
introducing the Navy Estimates, that, so far 
as the British Government is aware, no 
nation has progressed further than we have in 
research into the type of submarine which is 
capable of sustained high speeds under 
water ? The obvious conclusion to be drawn 
from his statement—that we have not the 
financial resources to build costly vessels of 
new type which are not absolutely essential 
for our defence—could be more easily 
accepted were it not for the Government’s 
policy in the replacement of our 20-knot 
wartime frigates by fast anti-submarine 
vessels. The Russian submarine menace 
makes it essential that these vessels 
should be provided without delay; but as 
they will be required in large numbers, it is 
equally necessary that they should be small 
and relatively inexpensive. Last year, how- 
ever, after four years of research and experi- 
ment, the Admiralty was able to announce 
that a satisfactory design had been produced, 
capable of dealing with the modern sub- 
marine with fast underwater speed. Yet up 
to date, in spite of the urgency, the machinery 
for only one vessel has been ordered and the 
contract for the ship herself has not yet been 
placed. It has been officially announced that 


' the Admiralty now has a simpler design 


under consideration, cheaper and easier to 
build in large numbers. But are we for ever 
to call a halt because we see a new develop- 
ment round the corner ? Or is it that, in the 
view of our Government, the safety of this 
country must take second place to social 
services and the planning of a welfare state 
until the threat of war is actually upon us ? 
Russia has the atom bomb; she has had 
German scientists and engineers working for 
her since the war; and, being largely self- 
contained, she has little need to consider the 
cost. We would be foolish indeed to dis- 
regard the possibility of Russia already 
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having a considerable number of the “ fast 
battery drive”? submarines (snorkel-fitted, 
streamlined, large battery submarines, cap- 
able of submerged speeds of up to 20 knots 
for half an hour or more, which are now being 
brought into service). Nor is it improbable 
that she has made as much progress as the 
Americans with submarines with the Walther 
cycle engine or even driven by atomic 
engines. In the Commons debate on the 
Defence White Paper, Mr. Churchill forecast 
that we should soon be able to detect the 
snorkel tube by radar, in which case, but for 
the progress made with the Walther cycle 
and atomic-powered submarine, aircraft 
patrols would have come into their own again 
as an effective method of locating submarines. 
But, driven by either of those engines, a sub- 
marine would be capable of cruising at depths 
of 100ft, 200ft or 300ft—and firing her 
torpedoes at those depths with the aid of 
asdics—since no air would be required. 

Owing to heavy running cost and the 
difficulties of fuel supply, the use of the 
Walther cycle engine is likely to be restricted. 
This engine will, no doubt, supplement rather 
than replace the diesel-cum-snorkel. But 
the atomic-powered submarine—if the initial 
heavy cost can be accepted—will be subject 
to no such limitations, since the expenditure 
of fuel, even at full power, will be very small. 
There is, indeed, no reason why she should 
not cruise indefinitely below periscope depth, 
for the oxygen required by thé crew could be 
carried in condensed form and carbon 
dioxide removed by conventional methods. 
No one but an atomic scientist with a know- 
ledge of the problems of propulsion sub- 
merged can have any clear idea of the design 
of the nuclear plant and engine intended for 
the new United States submarine, but it is 
believed to fullow the general lines of the 
plant proposed by the U.8. Atomic Energy 
Commission, now building by the Westing- 
house Electric Corporation at Idaho. Using 
enriched uranium as fuel, this plant is 
designed to operate at about 60,000k W and at 
@ temperature of possibly 2000 deg. Fah. The 
great saving of weight consequent upon the 
elimination of the heavy batteries will no 
doubt compensate for the heavy weight of 
the pile and shielding, but it seems inevitable 
that a completely new design of hull will be 
required, owing to the radical modifications 
necessary to accommodate a nuclear ‘power 
plant in a submarine. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
OPPOSITION TO WELSH POWER 
SCHEMES 

Srr,—I have read your leading articles with 
appreciation and relish for many years, but 
never until this week have I felt moved to 
write to you to express disagreement with the 
views set out. 

The pontifical air of the leader on the Welsh 
Power Schemes, with its “I'll be judge, I'll 
be jury ” outlook, seems alien to the balanced 
and logical views invariably hitherto presented. 
An engineer myself, as well as a lover of natural 
beauty, I see both sides of this vexed argument. 

In my view the adoption of the Snowdon 
scheme in particular will very considerably 
reduce the natural beauty of the last remaining 
unspoilt fragment of mountain and lake scenery 
in North Wales. The other Welsh power 
schemes will not, in my opinion, seriously 
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detract from the interest of the not very 
exciting scenery, and may even at certain times 
of the year, such as early spring, when the 
reservoirs are likely to be full, improve the 
beauty of the landscape. 

Nevertheless, particularly in the late summer, 
the appearance of water power reservoirs is 
almost invariably marred by the low level of 
the water and the unnatural and ugly beaches. 
Such effects regularly mar the beauty of 
Thirlmere, Loch Ericht, Llyn Llydaw and 
even the Elan Valley reservoirs. 

The point at issue is that, having now very 
few and small areas of unspoilt natural beauty 
left in these islands, a scheme, which in a pro- 
fusion of such beauty spots might well be 
accepted, should not be looked at from a purely 
economic and engineering point of view; a 
point of view, may I add, which the Victorians 
held in developing the industrial towns of 
Britain a hundred years ago, and for which 
they are now reprobated. I do not think that 
the engineer is the right man to advocate 
decisions in such a matter as this. 

K. H. Lewon, 
B.Sc. (Eng.), M.L.C.E. 
Chippenham, May 3rd. 





PRODUCTIVITY IN BRITISH INDUSTRY 
Sir,—It might be inferred by some readers 
of the article by the Rt. Hon. Arthur Wood- 
burn, M.P., which appears on page 464 of your 
April 21st issue, that a “ price ring” exists 
in the British locomotive industry. This 
Association represents all British locomotive 
manufacturers and on their behalf I am desired 
to state that they quote competitively and 
price ring arrangements do not exist in the 
industry, nor have they existed at any time. 
So far as locomotives are concerned, the 
author of the article is incorrect also when 
he states “‘in the early days, for example, 
Britain had a monopoly of orders from the 
Indian and Australian Railways and tenders 
for certain goods were not even invited from 
elsewhere.”” The Indian and Australian Rail- 
ways have always invited tenders from loco- 
motive manufacturers in other countries, 
and between the wars competition with Ger- 
many, France, Belgium, and other Continental 
locomotive manufacturers was intense. It is 
true that we lost orders to some of these coun- 
tries but that was in the normal way of com- 
petition—their prices being better than ours. 
The German prices, it will be remembered, 
were not necessarily economic prices, parti- 
cularly during the regime of Dr. Schacht. 
Continental and Japanese competition is 
starting again but so far this has not become 
severe. J. W. VauGHAN 
Director 
Locomotive Manufacters’ Association 
of Great Britain, 
London, S.W.1, May 9th. 
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Productivity in British Industry’ 


No. VI.—RESEARCH FOR PRODUCTIVITY 


By Dr. D. F. GALLOWAY, Wh.Sc., M.I.Mech.E., M..P.E., A.M.I.E.E., 
B.Se.Hons., M.Inst.Pet.t 


RODUCTIVITY in all sections of British 

industry is dependent in varying degrees 
on the productivity of the engineering 
industry. The need for continual effort to 
improve productivity is universally acknow- 
ledged, but there is no universally applicable 
method of achieving it. Just as different 
people have different personalities and must 
be treated in different ways to get the best 
out of them, so different companies have 
different personalities built up as a result of 
different backgrounds, different products, 
different location of factories, different rela- 
tionship between management and workers, 
and different attitudes of management, fore- 
men and other key personnel. Much has 
been said and written on those important 
aspects of productivity which involve organ- 
isation, management, payment systems, in- 
centives, leadership, &c., and there are con- 
siderable differences of opinion on those 
subjects. There is, however, another aspect 
of productivity which for convenience may 
be described as the engineering aspect. It 
involves such items as selection of tools, 
machines, materials and methods, and 
although in the past many of the final 
decisions in this field also have been ulti- 
mately based on personal opinions, there is 
an increasing fund of information which 
enables these engineering decisions to be 
based on facts and sound calculations so that 
a course of action can be taken which is 
definitely the best under the prevailing 
circumstances. Practical research is the 
means whereby this fund of knowledge can 
be rapidly expanded and consolidated. 

In the field of production engineering it is 
significant that both the discovery of know- 
ledge and the imparting of knowledge have 
not received the same attention as in other 
fields of engineering where adequate re- 
search and educational facilities have existed 
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FIG. 1—RESULTS OF RESEARCH IN SMALL ASSEMBLY SHOP 


for many years. Within the last fifteen years 
increasing attention has been given to the 
need for proper education of production engi- 
neers, but it was not until 1946 that really 
effective steps were taken to ensure con- 
tinuity of research in production engineering 
on a scale commensurate with the require- 
ments of the British engineering industry. 
In recent years the world has been so 





* No. I, “An Introductory 8 .” by B. White, 
appeared February i7th; No. Il, “* The ‘Threshold of 
Productivity,” by F. A. Martin, March 3rd; No. III, 
Mw ‘igh Productivity and Production Costa,” by Sir 
Cla Gibb and Gordon M. Baker, March 17th; 
No. IV, “ Standardisation in the Aircraft Industry.” by 
E. C. Bowyer March 3ist; No. V, “ Restrictive Prac- 
tices,” by Arthur Woodburn, April 21st. 

t Director, Production Engi ing Research Associa- 
tion of Great Britain. See: 
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shaken by the results of research on peni- 
cillin, atomic energy, jet engines, gas tur- 
bines, and other subjects that the effective- 
ness of research as a practical tool for shaping 
and speeding industrial progress can no 
longer be doubted. In the past, however, 
scientific inquiry has played so small a part 
in the progress of production engineering 
that it is encouraging now to have concrete 
examples of the economic returns which 
accrue from production engineering research. 

With the ever-increasing cost of labour, 
hand assembly and fitting operations provide 
a very fruitful field for improving economy of 
production. Without elaborate equipment 
or expensive long-term inquiries the tvained 
observer, capable of quick analysis of the 
factors involved, and experienced in the types 
of measurement necessary to form the basis 
for evolving improved techniques, can pro- 
duce results which show immediate profits. 

A typical example of this type of work 
involved the slight reorganisation of a small 
general assembly bay, including improve- 
ment of some of the equipment used. Two 
men, backed by appropriate research facili- 
ties, were able to complete the anelysis and 
prepare recommendations at a total cost of 
£120. The recommendations regarding modi- 
fication of mechanical aids and revision of 
general lay-out involved an initial expendi- 
ture of less than £250. The changes resulted 
in a 45 per cent increase in rate of production 
and reduced the average cost of assembly per 
unit from £5 3s. to 


£3 14s. The output 
from this assembly 
bay was  approx- 


imately 2000 units 
per annum, this total 
of 2000 being com- 
posed of several hun- 
dreds of each type 


> Assembly of 
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£7,400 


ANNUAL COST IN 
SUBSEQUENT YEARS. 


and size. The economic results of this 
research are shown diagrammatically in 
Fig. 1, in which the three circles show the 
cost of production, the cost of research, the 
cost of modification, and the savings for the 
year in wnich the research was carried out, 
and corresponding figures for the 2000 units 
assembled immediately before and imme- 
diately after the year of the investigation. 
Many types of machining problems offer 
scope for direct improvements in pro- 
ductivity as a result of the application of 
research results. The most obvious examples 
of the value of research in this field occur 
when particularly difficult machining opera- 
tions are confronted—a case which frequently 
arises as new designs and new materials enter 
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the factories. It is not so generally re:lised 
that research results can be effectively 
applied to the improvement of machining 
operations which are commonplace, anc con. 
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Fic. 3—-EFrFEctT OF RESEARCH ON COSTS 
OF DRILLING OPERATION 


cerning which it may appear that the ultimate 
degree of efficiency has already been reached. 

Drilling is an extremely common machining 
operation, yet in this well-established process 
research results obtained in the last few 
years indicate the potentialities of consider- 
able improvements in production efficiency. 





Fic. 2—Too. NOSE RADIUS GRINDING ATTACHMENT 


The national significance of such improve- 
ments can be visualised from the fact that 
the consumption of drills io Britain alone is 
about 40 million per annum. Many factors 
associated with drilling operations were 
shown by research to offer scope for these 
improvements in efficiency. A particular 
example is the quality and accuracy of point 
grinding, where the adoption of a smaller 
relief angle than is generally used in industry 
and much greater attention to equality of 
lip height reduces drill breakage, increases 
drill life, permits increased rates of penetra- 
tion and produces more accurate and better 
finished holes. Drilling is a particular 
example of an operation where common use 
of a tool has led to equally common abuse of 
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that tool, and where familiarity and apparent 
cheapness of tools has led to the acceptance 
of very wasteful traditions, not only in terms 
of tools, but in terms of labour costs in the 
dri/ling operations themseves. 

Many investigations have shown that con- 
siderable economic gains accrue from proper 
selection and utilisation of drill grinding 
equipment. Still further improvements can 
be made by full application of up-to-date 
information on drill shape and condition. A 
typical example of improvements made 
possible by research is summarised in Fig. 3. 
This job involved the drilling of fin and }in 
diameter holes in alloy steel components. 
Before the research the cost of the complete 
drilling operation was 1-3d. per component, 
including cost of labour, power, machine, 
drills, drill grinding, drill jig, &e. By con- 
trolling the quality of the drill, improving 
drill grinding technique, controlling the 
relative lip height to less than 0-002in and 
0-00lin for the large and small drills re- 
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work. It can, however, be clearly demon- 
strated that if the adoption of improved 
techniques make possible a sure 10 per cent 
increase in productivity or reduction in costs, 
such improvements will apply where the 
shop is producing large numbers of a single 
part or small numbers of many different 
parts. The principal difference between the 
two cases is that in jobbing work the decisions 
on techniques are generally taken by men at 
the machine, whereas in quantity production 
the decisions are generally taken by technical 
staff not directly engaged in the operation 
concerned. This simply calls for wider dis- 
semination of the information on improved 
techniques, i.e., education of workers. 


ANALYSIS AND MEASUREMENT— Basis oF 
RESEARCH 


Production engineering research in the 
widest sense of the word is any practical or 
theoretical investigation contributing to the 
fund of knowledge which is needed to provide 
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jecture. If production engineering is to 
realise its immense potentialities it must 
abandon the cruder methods of progress 
which have served it in the past and borrow 
from the experience of more mature pro- 
fessions which have heeded the memorable 
words of Lord Kelvin : 

“When you can measure what you are 
speaking about and express it in numbers you 
know something about it, but when you 
cannot measure it, when you cannot express 
it in numbers, your knowledge is of a meagre 
and unsatisfactory kind: it may be the 
beginning of your knowledge but you have 
scarcely, in your thoughts, advanced to the 
stage of science, whatever the matter may 
be.”’ 

Efforts are now being made to establish a 
valid yardstick for the overall measurement 
of productivity in different factories. When 
an acceptable means of measuring pro- 
ductivity is available it will facilitate com- 
parison between the performance of different 
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FIGS. 4 AND 5—ANALYSES OF TYPICAL METAL 


spectively, and reducing relief angle at the 
drill lips below the commonly used value of 
12 deg. to 15 deg. the permissible rate of 
penetration and drill life were simultaneously 
increased. Further general improvements, 
such as increasing the rigidity of the set-up 
made possible further increases in rate of 
penetration. The final result was to reduce 
the cost of the drilling operation to 1-1d. per 
component, a saving of over 15 per cent. At 
the same time the rate of production was 
increased by 17 per cent. 

The figures in the two foregoing examples 
relate to production activities where the 
quantities involved are several thousands. 
This is merely because it is much easier to 
make direct comparison of conditions before 
and after an investigation if the job remains 
constant. Similar gains can be effected in 
machining and other production activities 
where the quantities are small, as in general 
engineering and jobbing shops, but in such 
cases it is difficult to get a precise figure for 
the improvement on a single job, and general 
figures over a longer period are necessary to 
cover the effects of natural variations in the 


more quantitative data regarding those 
important elements of production which have 
so long eluded control and concerning which 
decisions have been based on mere qualitative 
assessment or personal opinions. 

Already there is evidence of steady pro- 
gress in building up a store of fundamental 
knowledge appertaining to production opera- 
tions, and evidence of the value of this 
reservoir of information in formulating 
general recommendations to the engineering 
industry as a whole, and in assisting firms to 
solve particular production problems. The 
absence of adequate facilities for production 
engineering research in the last fifty years has 
increased the difficulties concerning the 
present research effort, owing to the lack of 
reliable quantitative data in relation to pro- 
duction techniques. The only way in which 
rapid progress can be made in the develop- 
ment of improved production techniques in 
the future is by thorough investigation of the 
elements of the techniques and by evolving 
means of measuring the most significant 
factors, thus eliminating unreliable com- 
parisons subject to personal views or con- 


CUTTING AND METAL PRESSING OPERATIONS 


production units and will show the need for 
revised techniques, but it will not indicate 
directly how improvements can be made. 
That information can only come from expe- 
rience, i.e., trial and error in actual pro- 
duction, or from organised research, i.e., 
analysis of the factors concerned, and identifi- 
cation of the effects of these factors on overall 
production. 

Some of the reasons why production engi- 
neering has so long delayed the use of 
scientific research as a means of development 
become apparent when the complexity of 
even the engineering aspects of production 
are realised. The analysis of some of the 
factors in a typical metal cutting and typical 
metal pressing operation are given in Figs. 4 
and 5. When metal cutting and metal press- 
ing operations are performed in a factory all 
these factors are present and most of them 
are subject to variations which affect tool life, 
rate of component production, efficiency of 
stock removal, surface finish of components, 
die life, accuracy of products, &c. Thus all 
these factors affect the economics of pro- 
duction, and ultimately it is the economics 
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which determine the production techniques, 
for production cannot continue for long 
unless it shows a profit. These two charts of 
factors refer to but one small part of pro- 
duction engineering, yet they are sufficient to 
show clearly that the difficulties which beset 
any worthwhile research project are so 
numerous and formidable that sporadic 
isolated efforts at production engineering 
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tool angles in Fig. 9. Fig. 7 is a sectional 
drawing of a tool force dynamometer for 
measuring the three mutually perpendicular 
components of cutting force. Only two of the 
three electrical measuring elements are shown. 
Fig. 10 shows a hydraulic press fitted with 
special measuring elements and instruments 
required for this type of experiment. 

The task of developing techniques and 


FiG. 6—-SINGLE POINT TOOL CUTTING TEST 


research are inefficient and wasteful, and that 
in continuous research on a large scale with 
specially developed equipment and properly 
trained staff lies the real promise of progress. 

It is important to realise the magnitude of 
the task involved in carrying out research into 
such complex activities as production opera- 
tions, but it ig also important to realise the 
immensely greater economic returns which 
will result from this research. An elementary 
investigation 6f two types of taps involved 
6000 observations on the geometric form of 
the 300 taps used, a drilling research involved 
the drilling of 40,000 holes, a research on one 
type of machine tool involved 10,000 observa- 
tions of accuraty, power consumption, vibra- 
tion, deflection, &c., and a research on press- 




















FiG. 7—SECTION OF TOOL ForcEXIDYNAMOMETER 


ing involved 6000 observations. Some 
impression of the equipment required for 
such experiments can be gathered from Figs. 
2,6,7,8and9. Fig. 6 shows a single-point 
cutting tool experiment in progress, and 
Figs. 2, 7 and 9 equipment for accurate grind- 
ing of the tools, measurement of the tools, and 
measurement of tool forces. A tool nose 
radius grinding attachment incorporating a 
microscope and protractor is seen in Fig. 2 
and a tool protractor for measuring lathe 





training staff alone is such that it must be 
tackled by industry as a whole. The powers 
of observation required in a good research 
worker are rare, and it is only by continuous 
searching that men can be found with the 
combination of technical training, production 
experience, and research outlook required for 
production engineering research. 


APPLICATION OF RESEARCH RESULTS 


Although research into problems of pro- 
duction presents formidable difficulties, still 
greater difficulties confront the research engi- 
neer when the research 
is complete, namely, 
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generally characteristic of other branches of 
research. Recommendations must take cog. 
nizance of the needs of firms with 30,000 
employees or six, firms making 3000 au‘o- 
mobiles a week or a few precision tools, fir:ns 
with an international reputation for techni:al 
efficiency and excellent workmanship, or firing 
with the most moderate technical standards ; 
firms in which there is a rigid code of disvi- 
pline or the loosely-knit and sometinies 
paternal organisation of the small long. 
established firm. All these factors and oth +s 
may modify a firm’s attitude to research and 





Fic. 9-TOOL PROTRACTOR FOR MEASURING 
LATHE TOOL ANSLES 

its fullest application is often possible only 

after close personal contact with the firm’s 

management and personnel. 

Refusal to acknowledge the benefits which 
can arise from research may occur at any level 
within a firm, and one individual in a key 
position can constitute a serious barrier to 
the flow of new knowledge to a number of 
different departments. Many of the research 
results on production processes are ultimately 
applied by machine operators or bench hands, 
who, as a result of resistance to change or 
simple incapacity to appreciate the full 
significance of sometimes small changes in 
technique, may offset some of the advantages 
gained and cast doubt on the validity of the 
results. This situation is certainly not 
commonplace, but it does serve to illustrate 
the complexity and diversity of the problems 
confronting those whose responsibility it is to 
secure the application of production engineer- 
ing research. Some of the difficulties arise 
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effective application of the research results. 

There is a high probability of success in 
achieving the technical objectives of a pro- 
duction engineering research programme pro- 
vided sound techniques are formulated and 
faithfully observed by experienced investi- 
gators. Success in achieving the real objective 
depends on widespread and effective applica- 
tion of the results. The suojects embraced 
by production engineering research have not 
the narrow well-defined limits of application 
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because a great deal of production engineering 
is largely traditional in character, having 
been handed down from one generation of 
craftsmen to another, but these difficulties 
are gradually disappearing with the pro- 
vision of better facilities for education in pro- 
duction engineering. 

Fortunately, a number of techniques have 
recently been developed for securing the 
widest application of research and are already 
showing encouraging results. Although broad 
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principles can be laid down, these techniques 
vary in detail according to individual 
circumstances. 

The printed research report is patently one 
of the most powerful instruments for dis- 
seminating information, but it suffers from 
the disadvantage of having conflicting func- 
tions, namely, the presentation of results in a 
form which facilitates application by per- 
sonnel at all levels in a factory, and publica- 
tion of the details of research methods to 
enable industry to make an independent 
assessment of the significance of the results. 
The dual requirements of the report can be 
fulfilled by issuing two versions, one sum- 
marising the results and other essential 
features of the investigation for application 
in the workshop, and the other giving full 
details including equipment used and testing 
technique. 

Visits to the production site by tech- 
nicians from the research centre are extremely 
useful, as the benefits to be obtained from a 
particular report can be delineated in greater 
detail, and oe can be given in the 
application of results under the circumstances 
existing within that particular firm. Personal 
contacts also provide an opportunity for 
meeting criticisms. 

Practical demonstrations of the most 
economical manufacturing techniques are of 
great assistance in sustaining irdustry’s con- 
fidence. These demonstrations are most 
conveniently conducted at some central 
location where equipment, machines, charts, 





FiG. 10—-HYDRAULIC PRESS SET UP FOR 
SHEET METAL PRESSING INVESTIGATION 


&c., can be used to good effect. The practice 
of organising demonstrations, lectures and 
conferences at the research centre therefore 
has much to commend it, and has already 
proved its value in production engineering 
research. The conferences are attended by 
key personnel from industry and practical 
demonstrations are given by senior research 
workers ; discussion of research results and 
the free interchange of opinions and experi- 
ence are other valuable features of these 
conferences. 

Probably the most convincing testimony 
to the value of research is a concrete example 
of the economies achieved by applying the 
results of an investigation. As machining in 
its various forms isa major activity of most 
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engineering firms, an instance of the savings 
made possible by a change of cutting fluids 
should interest many readers. The cost of 
cutting fluids varies enormously; in one 
investigation comparing performance of 
soluble cutting oils, the price of the cheapest 
oil in the series was only 43 per cent of the 
most expensive yet gave an equally good or 
better component finish at the same pro- 
duction rate. A firm in which the annual 
cost of fluid was formerly £1800 was thus 
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Fic. 11—CUTTING SPEED INCREASE DUE TO 
THE USE OF A CUTTING FLUID 


able to save over £1000 per annum by giving 
effect to the recommendations published in 
the report. 

Apart from direct savings in the cost of a 
cutting fluid, an investigation of this type 
makes possible other economies, such as 
those resulting from an increase in tool life. 
The relative merits of cutting fluids are, in 
fact, chiefly ascertained by reference to tool 
life or wear, and Fig. 8 shows the order of 
performance of twelve soluble cutting oils as 
determined by average wear on the flank of a 
cemented carbide turning tool. The grouping 
of the oils is based on a statistical analysis of 
the results, there being no significant differ- 
ence in the performance of oils within any one 
group. When using oils in Group A, for 
example, tool life is 60 per cent longer than 
that obtained with oils in Group D. This 
improvement may be translated into terms of 
savings in cutting tool and setting-up costs 
or, alternatively, cutting speeds may be 
raised to secure higher rates of production 
and an overall reduction in direct costs. 

The benefits arising from the use of a 
cutting fluid are due principally to its cooling 
and lubricating action. The fluid prevents 
the tool reaching a temperature at which 
its hardness and resistance to abrasion 
are reduced. The practical importance of 
this action is demonstrated in Fig. 11, which 
shows two curves of cutting speed plotted 
against temperature (a) when cutting dry and 
(6) when using a cutting fluid. The per- 
missible speed when cutting dry is limited by 
the temperature of cutting to only 56 per cent 
of that possible with a fluid, all other factors 
being constant. 


How Mucu Re&sEarcu ? 


The engineering industry has for many 
years conducted an increasing volume of 
research into the development of new pro- 
ducts and improvements in the design and 
performance of existing products. Not until 
recently has any appreciable volume of real 
research been devoted to the development of 
new, and the improvement of old, production 
techniques. Whether we survey in general 
the outstanding achievements of scientific 
research in its many fields in the past few 
years, or whether we consider in detail the 
extent to which small individual researches 
have affected productivity, it is abundantly 
clear that research can be applied to manu- 
facturing methods and equipment and can 
yield extensive economic gains to industry 
as a whole. The question which arises is 
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not whether production engineering research 
is needed, but how much is needed. What 
part of industry’s profits should be devoted 
to practical research which will improve 
productivity and profits ? 

There is ample evidence to show that, 
whatever industry considers should be de- 
voted to this research and development 
within individual firms or groups of com- 
panies, the whole basis of such individual 
efforts can be raised and their effectiveness 
immeasurably increased by a common re- 
search effort sustained by the engineering 
industry as a whole. Such communal research 
programmes, if wisely chosen, can render 
unnecessary much of the individual research 
activities of medium and small firms so that 
their only need in addition to the research 
work and services of the central organisation 
would be a limited amount of development 
activity. 

The manufacturing industries engaged on 
types of manufacture normally included in 
engineering production employ about 
3,500,000 persons, and estimates show that 
that section of industry needs and should 
maintain a central research organisation with 
not less than 1000 total staff, i.e., one research 
worker for every 3500 workers engaged in 
industry. Expressed financially, this means 
that this section of industry should devote 
approximately 0-03 per cent of turnover for 
this service, ie., one-twelfth of a penny 
per pound. For most-.firms in this section of 
industry this entails a lay-out of less than 
one penny per pound of net profits, and 
ensures that the firm has adequate facilities 
for overcoming day-to-day production prob- 
lems and applying the most recent develop- 
ments in manufacturing techniques. 





Birmingham Central Technical 
College 


On Wednesday afternoon, May 17th, the 
ceremony of Conferment of Associateships took 
place at the Central Technical College, Birming- 
ham. Ninety-eight men and one woman who 
have successfully completed advanced courses 
were admitted as associates of the College. 
Honorary Associateships of the College were 
conferred upon Dr. Maurice Cook, F.I.M., 
Mr. J. W. Donovan, M.I.E.E., Mr. T. H. 
Grant, M.I.Chem.E., and Mr. F. G. Woollard, 
M.I.Mech.E., and Elective Associateship was 
conferred upon Mr. P. E. Bamford, M.1.E.E., 
Mr. H. C. Kent, M.Sc., Mr. J. W. E. Penrose, 
M.I.Struct.E., and Mr. F. B. Scoffham, M.I. 
Mech.E. The Principal of the College, Mr J. 
Wilson, in a statement during the presentation 
ceremony, expressed the opinion that much 
more must be done to improve facilities for 
technological training of industry - based 
students. Out of all the boys who left secondary 
schools in 1948, 2 per cent went to the uni- 
versities and 93 per cent entered paid employ- 
ment. It was from that vast pool of people 
growing up in industry, Mr. Wilson said, that 
the technical colleges drew their students. 
He suggested that the whole of the project for 
the new Colleges of Technology, Commerce and 
Art should be released for completion with the 
same speed as the new University for North 
Staffordshire had been established or the new 
Technical University of New South Wales in 
Australia. He advocated an experiment in a 
new kind of technical institution which could 
be devoted entirely to advanced vocational 
instruction in technology, commerce and art, 
and to operational research on behalf of the 
needs of industry. No better place existed for 
such an experiment than Birmingham, Mr. 
Wilson said, and it would yield handsome 
benefits to industry, locally and nationally. 
But he felt that a project of the kind should 
become a matter of national policy and re- 
sponsibility and not be left entirely to the 
resources of the city. 








608 


THE ENGINEER 






British Railways Gas Turbine 
Locomotive No. 18,000 


No. I 


E recently took advantage of an oppor- 
tunity to inspect the new 2500 h.p. gas 
turbine locomotive, No. 18,000, which is 
shortly to go into service on the Western 
Region of British Railways. This locomotive 


ways. When the order for this locomotive 


was placed the G.W. Railway company at the 
same time made arrangements with the 
Metropolitan-Vickers Electrical Company, Ltd., 
for the construction of a gas turbine locomo- 
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particulars of the design of both the Svwiss 
and the British locomotives were given in 
THE ENGINEER for January 7, 1949. 

The lay-out and general appearance of vag 
turbine locomotive No. 18,000, can be sven 
in the drawing and photographs we reprodice 
on this page. It has an A,A—A,A wicel 
arrangement and has identical driving cxbs, 
giving an unobstructed look-out at each eid, 
The power unit, consisting of gas turb‘ne, 
compressor, heat exchanger, combustion chin. 
ber and geared generator assembled on an 
auxiliary frame, takes up the larger part of ‘he 





was originally ordered in October, 1946, by 
Mr. F. W. Hawksworth, the chief mechanical 
engineer of the Great Western Railway Com- 
pany, from Brown Boveri, Ltd., of Switzer- 
land, and it is similar to a locomotive built in 
1941 by that company for the Swiss Rail- 


GAS TURBINE LOCOMOTIVE No. 18,000 


tive of British design. This British locomotive, 
which is in an advanced state of construction, 
will, in addition to being more powerful than 
the Swiss locomotive, incorporate the results 
of extensive experience in the design and con- 
struction of aircraft jet engines. General 


machine room, which is partially sub-divided 
by the air intakes to the compressor. At the 
combustion chamber end of the locomotive is 
an auxiliary diesel generator set, a train 
heating boiler and one of the traction motor 
fans. The other fan is placed at the main 
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1. Combustion chamber 6. Main generator 11. Lubricating oil radiators 16. Light fuel oil tank 
2. Gas turbine 7. Diesel generator set for auxiliaries 12. Train heating boiler 17, Lubricating oil tank 
3. Air compressor 8. Traction motors 13. Storage battery 

4. Air preheater 9. Fan for traction motors 14. Heavy fuel oil tanks 

5. Reduction gear 10. Compressor and vacuum pump 15. Water tank for boiler 





ARRANGEMENT OF GAS TURBINE LOCOMOTIVE 
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generator end, together with the two exhauster- 
compressor sets for the brakes. One exhauster- 
con pressor set is mechanically driven from the 
main power unit, and the other by an electric 
motor. 

Fuel oil, lubricating oil and water are carried 
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are made to move integrally with the main 
frame by the connecting links R. The ends of 
the springs forming one pair are connected by 
the equalising beam L, which transmits their 
load to the frame through the inclined spring 
hangers P. The springs ure also connected 





BOGIE OF LOCOMOTIVE 


partially in the roof and partially in the middle 
portion of the main frame. 

The leading particulars of the locomotive are 
as follows :— 


Gauge sid uate bps (sale 4ft 8}in 
Length over buffers Ade 63ft 
Maximum height from rails 13ft 4in 
Diameter of driving wheels 48}in 


Diameter of ing wheels ...  38in 
Continuous rating of gas turbine 
unit... --» 2500h.p. 


Tractive effort at wheels : 
During starting rigs 31,500 Ib up to about 
21 m.p.h. 
Continuously 12,400 is at 64 m.p.h. 
8,400 Ib at 90 m.p.h. 
Maximum speed... .... .... 90m.p.h. 
Number of driving axles and 
traction motors ... ...... Four 
Weight of mechanical part ... 118,0001Ib 
Weight of thermal ave 72,000 Ib 
Weight of electri: rt 53,000 Ib 
Weight of stores (fuel, water, 
ORM, TER) oss 5 ass, 00s oso SEED 
Adhesive weight 174,000 Ib 


The mechanical portion of the locomotive, 
which was designed and built by the Swiss 
Locomotive and Machine Works, Winterthur, 
consists essentially of two identical three-axle 
bogies, the main frame and the coach body. 

The main frame of the bogie is of closed 
box-section, made of high grade steel and 
welded throughout. This frame is supported 
on the axleboxes through helical springs. 
The axleboxes are fitted with S.K.F. roller 
bearings and are guided by two vertical cylin- 
drical pins inside which are screwed rods 
used for holding the boxes in a downward 
position and for fixing the friction dampers. 
Vertical oscillations are damped out by 
a dry friction damping device, which can be 
adjusted. 

The two outer axles on each bogie are each 
driven by an eleetric motor through gears ; 
the centre axles on each bogie being carrying 
axles. The driving axles are held sideways 
on the driving side only, the outside race of 
the roller bearing on that side being held 
between the two covers of the bearing. At 
the other end of the axle the roller bearing 
is provided with a certain amount of side 
play. 

The arrangement for the support of the 
body of the locomotive and the transmission 
of the tractive and braking forces is shown 
in one of the drawings we reproduce, which 
gives a cross-sectional view of the new design 
of three-axle bogie, which has lateral play of 
the middle axle. The body rests at each side 
on two leaf springs M and N through the 
support bearings, S and 7' located in buckets 
forming one piece with the buckle of the springs. 
These buckles, and consequently their springs, 


to each other by means of the floating trans- 
verse beams K. which, for sideways move- 
ments, cause the springs to move integrally 
with the body through the coupling links J 
and the crosshead EZ. All of the linkages 
between the body and the bogies for controlling 
lateral and longitudinal motions are fitted with 
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siderable reduction in the total unsprung weight 
is obtained compared with thet of nose-sus- 
pended motors, because the motor and 


gear can be rigidly fixed in the bogie 
frame. The unsprung weight is thus reduced 
to @ minimum and consists only of the wheels, 
axle, axleboxes and the carrier disc. 
Transmission of the torque to the driving 
axle is on one side only. The working prin- 
ciple of the Brown Boveri spring drive can 
be seen from the second diagram we reproduce 
on this page. A quill stump A secured to the 
housing of the motor, surrounds the driving 
axle B with sufficient play to allow complete 
freedom for the relative movements of the 
driving axle and the underframe. The gear- 
wheel CO driven by the motor pinion is carried 
by two spherical roller beavings mounted on 
the quill stump. The transmission of the 
torque from the gearwheel to the driving axle 
is flexibly transmitted through eight coil 
springs D, which are built into the spring 
cups. The lips Z on each side of the rim of the 
gearwheel form the sides of the spring cups. 
The two ends of each coupling spring are 
enclosed by caps, which are guided in the cups. 
A carrier disc F, pressed on to the axle, has 
eight substantial spider arms, which press on 
the spring caps to form the coupling between 
the large gearwheel and the driving axle, which 
is allowed to move vertically. The coupling 
springs are compressed when relative move- 
ment occurs between the carrier arms and the 
gearwheel. Stressing of the springs due to 
centrifugal force can be disregarded because 
the springs press on their whole length against 
the outer wall of the spring cup. The whole 
gear, including the springs and sliding sur- 
faces of the spring caps, is protected from dust 
and dirt by a closely-fitting gearcase, an arrange- 
ment which also allows effective lubrication of 
the teeth and all moving parts. The lubricant 
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Body underframe 

Bogie frame 

Centre pivot 

Centre pivot “ Silentbloc ” bearing 

Crosshead transmitting the tractive effort and 
holding the swing bolster transverse 

Drawbar link-pin with “ Silentbloc ” bearing 
Drawbar transmitting the tractive effort 

Bogie frame link-pin with “ Silentbloc ” bearing 
Swing bolster transverse beam 

Transverse beam for swing bolster ; 
Cross equalising beam for the body suspension 
springs 
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Outer body suspension spring 

Inner body suspension spring 

Spring hangers i 
Longitudinal connecting link for body suspension 


ring 
Outer body side bearing 
Inner body side bearing 
Driving wheel 
Carrying wheel 
Axlebox with self aligning roller bearing 
Outer axlebox hanger 
Inner axlebox hanger 
Axlebox hanger guide and spring seat 
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ARRANGEMENT OF BOGIE 


“ Silentbloc ” bearings. In order to allow for 
side play of the middle axle, the axlebox W 
is separated from the hanger guides Z, and the 
vertical load is transmitted from the box to 
the guides by the floating beams X and Y, 
which at the same time also exert a certain 
centring force on the axle. 

The driving motors transmit their torque 
to the wheels through the Brown Boveri 
individual axle drive, which has a quill stump 
and spring coupling. With this drive a con- 


(oil) is picked up by the gearwheel and main- 
tained in constant circulation over all important 
parts of the mechanism. 

The underframe girder of the locomotive 
is welded throughout and built up of construc- 
tional steel sheet, its cross stretchers and stif- 
feners being secured by riveting. Built into 
the underframe between the bogies are the 
tanks for water, heavy fuel oil and lubricating 
oil, together with a series of compartments 
for the storage battery and pump sets. 
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The auxiliary frame, containing a built-in 
tank for light fuel oil, carries the entire thermal 
power unit and is supported in the main frame 
ona three-point suspens- 
ion, This arrangement 
is intended to prevent 
the elastic distortions of 
the locomotive from 
being transmitted to 
the auxiliary frame and 
thus to the thermal unit 
and is designed to en- 
sure steady riding of 
the locomotive. 

The sections of the 
locomotive body, i.e., 
the side panels as well 
as the roof sections, are 
bolted to ribs, thereby 
making the structure 
sufficiently elastic to 
ensure that the deflec- 
tion of the locomotive 
main frame, which is 
about Zin, will not cause 
the body to distort. 

The coach body is 
subdivided by tightly 
fitting partition walls 
into two closed-off 
driving cabs and the 
engine-room. Each cab 
has two side doors. A 
third cab door leads to 
the machine room, 
which is provided with 
two side gangways. The 
two driving compart- 
ments are riveted to the mainframe and the mid- 
dle part of the body is bolted for its whole length 
to the floor plating of the frame. All side panels, 
with the exception of those of the train-heating 
boiler compartment, can be removed from the 
body frame from the outside. With this 
arrangement the greatest possible accessibility 
is provided to the power unit and apparatus. 
In the central sections of both side walls are 
the oil cooler unit assemblies, there being three 
coolers on each side. The main body ribs 
between the compartment for the steam- 
heating boiler and that for electrical apparatus 
are made removable in order that the complete 
power unit, including generator and combustion 
chamber, can be placed in position from above. 
The roof sections over the train-heating boiler 
and over the power unit are also removable, 
to facilitate the erection of the larger parts 
of the equipment. The roof above the com- 
bustion chamber is provided with ventilation 
louvres and the part over the heat exchanger 
with longitudinal baffled slots, through which 
the exhaust gases can escape without per- 
mitting rain-water to enter. The roof portions 
above the auxiliary diesel and the rear cab 
accommodate service tanks for water and light 
fuel oil. 

The locomotive has a compressed air brake 
system for the locomotive and vacuum brake 
equipment for the train. This arrangement 
was necessary because the restricted overall 
dimensions to which the locomotive had to be 
built precluded the use of vacuum equipment 
on the locomotive. The two systems are so 
combined that by the operation of one control 
handle by the driver the brakes are simul- 
taneously and proportionately applied both on 
the locomotive and on the train. There is also 
a second brake handle, which only acts on the 
locomotive pressure brakes and is intended 
for braking the locomotive when shunting or 
running light. j 

The compressed air for brakes and pneu- 
matically opereted apparatus and the vacuum 
are generated by two reciprocating compressor- 
exhauster sets, one electrically driven, the 
other belt driven from an extension of the 
generator shaft. 

The brake-rod arrangement on each bogie 
is divided into two independent sets, each 
actuated by a separate brake cylinder, an 
arrangement which allows considerable sim- 
plification and unification of the different parts. 
The brake cylinders are mounted underneath 
the outside cross stretchers of the bogie frame. 
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The hand brake in each cab acts on the neigh- 
bouring brake set of the corresponding bogie. 
Electrically controlled pneumatic sanders are 





provided for the driving wheels. The electrical 
equipment and governing system of this loco- 
motive will be described in the next part of 
this article. 


(To be continued) 





Productivity Report on 
Materials Handling 


A REPORT on handling of materials and 
mechanical aids in industry has just been 
published by the Anglo-American Council on 
Productivity. It has been prepared by a 
specialist team after a tour of factories in the 
United States of America and a study of the 
appliances and methods in use there. 

The cost of the handling of materials is a 
major item in production. What proportion 
it bears to the whole varies from one industry 
to another and from one factory to another. 
It may be as low as 15 per cent or as high as 
85 per cent. 

The report says that much of the cost of 
materials handling and internal transport of 
a manufacturing undertaking is frequently lost 
sight of as “indirect labour ”’ in cost state- 
ments, so far as manpower is concerned, 
and in the “general plant and equipment ” 
expenses so far as the handling equipment itself 
is concerned. It recommends that materials 
handling expenses should be ascertained func- 
tionally by the accounts department under 
that heading so that management may be 
aware of the magnitude of this expense in 
relation to total manufacturing cost. 

In America materials handling is regarded as 
a major factor in the cost of living. Highly 
skilled attention is given to the movement of 
materials and this has led to more efficient pro- 
duction techniques. 

The report sets out an impressive list of 
advantages which are being secured by improved 
materials handling in factories visited by the 
team and it says, with emphasis, that they 
can all be obtained by British manufacturers 
in small as well as large factories. 

It is pointed out that factory managements 
in America review continuously and study 
intensively all matters affecting the movement 
of materials to, through, and from the manu- 
facturing unit. The reeulte are seen in ircreased 
productivity and major reductions in cost and 
no pew or unknown mechanical device not 
available on the British market is responsible 
for this increase in manufacturing efficiency ; 
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it comes mainly from the application of known 
methods and equipment. 

In the U.S. factories visited, techniques of 
mechanised handling are integrated with the 
whole productive system. Handling operations 
are not considered in isolation but are plani.ed 
and systemised in the same way as direct jo. 
duction operations. Factory layout is con. 
stantly under review and modifications ..1e 
frequent. Light and medium machinery is 
instelled in a way that allows of quick 1. 
arrangement at low cost. Factory building 
design, plant layout and handling have a great 
influence on each other and receive care‘ul 
study before new building is undertaken; 
but modern materials handling techniq:es 
are not confined to new layout or new bui!d- 
ings. 
Among the nine main conclusions of tiie 
report arg the following :— 

Directors, managers, architects and enui- 
neers should make a study of the best materi: |s 
handling practice in their own and other 
industries; individual companies should sur- 
vey their handling arrangements and determine 
the handling costs of sample components on each 
operation rather than treat them collectively 
as an on-cost of production; managements 
should concentrate attention on improving the 
utilisation of existing manufacturing equipment 
and factory space with the aid of better mater- 
ials handling systems; liaison should be estab. 
lished with the Handling Division of the Ameri- 
can Society of Mechanical Engineers by the 
interested British professional bodies and spec- 
ialist associations; attention should be given to 
the need in British universities and technical 
colleges for addition facilities for teaching the 
principles of materials handling and the impor- 
tance of the materials handling factor in manu- 
facturing and distribution costs, and a positive 
lead should be given by engineering institutions, 
management and trade associations, the Trades 
Union Congress, the Federation of British Indus- 
tries and the British Employers Confederation. 
a 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 

STEEL FOR LAND BOILERS, RECEIVERS 
AND OTHER PRESSURE VESSELS 

No. 1633: 1950. This standard has been pre- 
pared because the existing British Standards for 
boilers and similar plant cover essentially the same 
type of material, but differ in minor details. A 
single standard will thus avoid inconvenience both 
to the steel manufacturer and to the purchaser 
and should expedite the supply of materials. 
The standard covers the requirements for steel 
plates, sections, bars and rivet bars for service 
temperatures not exceeding 900 deg. Fah. and 
includes special requirements for .steels for use 
above 700 deg. Fah. Price 2s. 





WROUGHT ALUMINIUM AND ALUMINIUM 
ALLOYS—TUBES. WROUGHT ALUMIN- 
[UM AND ALUMINIUM ALLOYS—WIRE. 
WROUGHT ALUMINIUM AND ALUMIN- 
TUM ALLOYS—BARS, RODS AND SEC- 
TIONS. 

Nos. 1471, 1473-5: 1949 and 1476:1950. An 
interesting development in the standardisation of 
aluminium and aluminium alloys took place when 
it was decided that British Standards for these 
materials should be brought together in a series of 
comprehensive schedules covering both wrought 
and cast products. Two such standards were 
published some time ago, namely: B.S. 1470: 
Wrought Aluminium and Aluminium Sheet and 
Strip, and B.S. 1490: Aluminium and Aluminium 
Alloy Ingots and Castings. In the newly-issued 
standards the system of nomenclature which was 
introduced in B.S. 1470 has been adopted and it 
is already in use to a considerable extent in the 
industry. All the standards in the series are 
arranged in two sections, the first giving clauses 
relating to chemical composition, condition and 
mechanical properties of the materials, and the 
second covering the gr requirements applic- 
able to all the materials. An appendix gives some 
notes on heat treatment as a general guide to users, 
A further draft British Standard for aluminium 
and aluminium alloy forgings is nearing completion 
and work is in hand for a standard for aluminium 
and aluminium alloy plates. Prices: B.S. 1470, 
3s. 6d.; B.S. 1471, 4s.; B.S. 1473-5, 58.; B.S. 
1476, 4s., and B.S.1490, 7s. 6d. 
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“Mighty Antar”’ Oil-Field Tractors 
and Trailers 


No. IV—(Continued from page 569, May 12th) 


S has already been mentioned, the power 
A unit for the Thornycroft ‘‘ Mighty Antar ”’ 
tractor is @ Rover “ Meteorite ”’ oil engine. A 
brief description of its installation and of the 
minor modifications made by Messrs. Thorny- 
croft, such as the substitution of a lighter 
fly-wheel, &c., necessitated for this particular 
application, was given in the first of these 
articles (April 28th). For the ‘‘ Mighty Antar ” 
tractor the engine has been conservatively 
rated at 250 h.p. at 2000r.p.m. As shown in the 
accompanying performance curves the engine 
in Mark 100 form is designed to develop a 
maximum of 320 b.h.p. at 2400 r.p.m. 

This engine is one which will interest many 
readers because it has some qualities unusual for 
an automobile type of unit, together making it 
more advanced in design, it is claimed, than any 
other engine of a similar output so far on the 





** METEORITE" 


market. It was designed and developed by the 
Ministry of Supply Agency Factory at Acocks 
Green, managed and operated by the Rover 
Company, of Birmingham. This Agency 
Factory has been engaged since the war on the 
development of high-performance engines, 
making use of light alloys, with the object of 
obtaining a high output from a lightly con- 
structed unit, without spoiling reliability under 
the most severe operating conditions. 


Rover “ METEORITE”? Mark 100 O11 
SNGINE 


The Rover “ Meteorite ’’ Mark 100 engine 
has been in the development stage for a number 
of years, but is now being produced in fair 
numbers. It has eight cylinders in two banks, 
mutually inclined at 60 deg.; the bore and 
stroke are 5-4in and 6in respectively, giving a 
cubic capacity of 18 litres. The compression 
ratio is 16-5 to 1. It weighs only 1500 lb dry, 
but complete with essential built-on accessories 
and ready for installation. 

The design is such that the engine can 
readily be adapted to suit. various installation 
requirements. It has already found its way 
into heavy vehicles, such as the “ Mighty 
Antar ” tractor, and is expected to be particu- 
larly suited to high-speed. power boats, diesel 
locomotives and railcars, power packs for. use 
as emergency generating plants, and. oil. well 


drilling rigs. In all of these applications its 
light weight and the high power output for the 
small space that it requires are of value. 

The main structure is made in castings of 
aluminium alloy to the British Air Ministry 
Material Specification D.T.D. 133. This is the 
material which was used for much of the famous 
Rolls-Royce “ Merlin ”’ aircraft engine and has 
been proved more than adequately suitable for 
the main scantlings of such engines. It is 
significant that this material was chosen, 
although it has an ultimate tensile strength of 
23,500 lb per square inch, whereas many 
designers have been tempted to use the alumi- 
nium alloys giving up to 40,000 lb per square 
inch. This point, the de- 
signers say, is indicative 
of the fact that the en- 
gine, although of excep- 


tionally light weight, does not have highly 
stressed scantlings in its main components. 

The crankcase is ribbed to provide robust 
support for the main bearing housings. Trans- 
verse bolts passing through the main bearing 
caps clamp the crankcase together, thus pre- 
venting any tendency towards deformation of 
the crankcase structure due to the horizontal 
components of the forces acting on the main 
bearings. The crankcase is also reinforced 
externally by longitudinal box section beams 
to minimise transverse: deflections which may 
affect alignment of the bearings if the engine is 
in a vehicle traversing rough ground. ; 

The rear end of the crankcase forms a gear- 
case, housing the train of gears which drive the 
injection pump. A power take-off shaft also 
comes from these gears and for many applica- 
tions can be used for driving fans and special 
accessories. Provision is made in this housing 
for proper dispersal of the oil thrown out from 
the gears so that it is disposed of without 
becoming heavily aerated through dropping 
from gear to gear on its way to the base of the 
engine. 

Detachable feet are normally bolted to the 
crankcase. Their facings are designed to take 
other feet if the standard type are not applic- 
able... It is possible, with other small modifica- 
tions, to bolt steel joists along the sides of the 


‘engine, so that it can besupportedin asub-frame. 
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The cylinder heads are designed to provide 
an unusually well-controlled flow of cooling 
water over the heated areas. This result is 
attained by the use of a baffle extending almost 
throughout the whole cylinder head at an inter- 
mediate level between the main combustion 
chamber walls and the upper deck which carries 
the valve springs and camshaft bearing brackets. 
Adequate provision is made to nullify the 
effects of differential expansion both in the 
design of this central baffle and in the main 
combustion chamber deck where slots are pro- 
vided between each cylinder. Success with this 
scheme,on one-piece heads on six-cylinder banks 
has proved that no problem exists where the 
head.reaches over only four cylinders. 

It is well known that the Ricardo ‘‘ Comet ” 
combustion chamber used on this engine has 
a hot plug incorporated in it. Research has 
been carried out by the Rover Company on the 
subject of suitable materials for this plug, and 
its experience of gas turbine blading has been 
utilised in choosing one of the high-chromium 
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steels, which remains exceptionally strong 
under the temperature conditions met in an 
engine of this class. The firm has also carried 
the original Ricardo experiments a little further 
by studying the best angle for the throat of the 
combustion chamber to ensure that the piston 
crown does not become unduly hot in the 
vicinity of the throat and that carbon deposits 
do not build up rapidly around the piston rings. 

Overhead camshafts are used, the cams 
operating the valves through rocker levers. The 
camshafts are driven from the front end of the 
engine through bevel gears and provision has 
been made in the shaft drives for expansion of 
the cylinder blocks and for the minute move- 
ments which occur in all reciprocating engines 
between the cylinder heads and the crank case. 
The uneven torque, always to be found in a cam- 
shaft drive, is absorbed by the use of a torsion 
spring shaft provided with a friction damper. 
This arrangement assists in minimising irregu- 
larities in the angular velocity of the drives to 
the oil and water pumps. 

Three valves per cylinder are employed, two 
inlets each of 1#in nominal diameter and one 
exhaust of 2in nominal diameter. The exhaust 
valves are sodium-cooled to ensure minimum 
maintenance; they are Stellite-tipped and 
Brightray-seated. Silchrome is. used for the 
inlet valve seats, whilst an austenitic steel is 
used for the exhaust valve and seat. All valve 
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seats are screwed and shrunk into the heads. 
To facilitate easy fitting and removal of the 
valve guides they are tapered on the outside 
diameter and fit into a tapered hole in the 
cylinder head. Cast iron and phosphor-bronze 
are used for the inlet and exhaust valve guides 
respectively. Twin valve springs are fitted to 
each valve. These springs are treated to protect 
them against corrosion. The pistons are die- 
cast in an aluminium silicon alloy having a low 
coefficient of expansion. The pistons are 
anodised to provide a surface finish which is 
resistant to corrosion and has useful oil retaining 
properties. They are proportioned so that the 
gudgeon pin is sufficiently far from the crown to 
maintain it at a suitably low temperature. _ 
The connecting-rods are machined all over 
and finished by shot peening to provide maxi- 
mum resistance to fatigue. The big ends are 
accommodated on @ common crankpin for 
corresponding cylinders of each bank by the use 
of plain and forked connecting-rods and a 
separate big end bearing block. The small end 
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vide suitable hardness for the lead-bronze 
bearings. It has four throws spaced 180 deg. 
apart. Integral balance weights are incor- 
porated and are proportioned to minimise the 
main bearing loads. The crankshaft is machined 
all over. A crankshaft torsional vibration 
damper of the Lanchester pattern is attached 
to the front end of the crankshaft. This damper 
is lubricated by oil supplied to it under pressure. 

Wet cylinder liners are of forged chrome- 
manganese steel and are jointed by heat- 
resistant rubber rings. The top ends of the 
liners are chromium-plated to resist wear on the 
area most affected by the piston rings. It is 
interesting to note that these liners are unusually 
thin. The designers say that-they have many 
well-proved advantages, in that, if properly 
manufactured, they are not too rigid to accom- 
modate the pistons under conditions of dis- 
tortion which may occur with rapidly changing 
temperatures. This seems to be borne out by 
the remarkably good bearing of the pistons in 
these engines and their freedom from seizure in 
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bearings consist of floating bushes on the 
gudgeon pin, which also is fully floating in the 
piston bosses. This assembly is lubricated by 
and oil splash. The big end bearings are of 
lead-bronze, plated with a tin-lead flash to pro- 
vide against any tendency towards local over- 
heating during the running-in period and during 
the early life of the engine in service. These 
bearings are carried in thin steel shells. 

The five main bearings are also of lead- 
bronze alloy in thin steel shells and are plated 
with a tin-lead flash. The rear end bearing has 
location faces and is lengthened to allow for the 
weight of a fly-wheel or clutch. The crankshaft 
is of forged chrome-molybdenum steel, nitrided 
to improve its resistance to fatigue and to pro- 


spite of small clearances and extreme load con- 
ditions to which they were subjected during the 
early research work. 

The aluminium alloy cylinder blocks are not 
subjected to tensile load through combustion 
pressures, for long high-tensile studs pass right 
through the blocks and cylinder heads. These 
studs carry all combustion loads and transmit 
them to the heavily ribbed diaphragms support- 
ing the main bearings in the crankcase, thus 
transmitting the greatest forces directly to the 
points where their reactions are carried. 

Much thought has been given to the cooling 
system of this engine, and the care taken in this 
respect with regard to the cylinder head design 
has already been mentioned. To ensure proper 
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temperature. control a new pressure-balanced 
thermostat has been developed. This unit jg 
almost completely unresponsive to pressure 
difference in the cooling system, so that it does 
not tend to change its operating temperaiure 
as the engine speed is varied or where the 
radiators or cooling system may offer mors or 
less restriction to water flow than is normal, 
The water pump has a carbon gland beariny oy 
a stainless steel surface. The shaft also is of 
stainless steel. This pump is driven from the 
front end of the crankshaft through a ver' ica] 


8.3.1. RATING 
CONDITIONS:- 29-5” Hg.; 85° Fah., 0-6“Hg. Humidity 
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shaft. All aluminium alloy surfaces in the 
water circulation system are treated with «a 
compound which is claimed to resist corrosion 
under all reasonable operating conditions. 

A dry sump is used, with a duplex scavenge oil 
pump having one suction lead from each end 
of the engine sump. Two strainers are provided, 
one for each suction pipe, to protect the 
scavenge pump gears. The oil pressure pump is 
fitted with a large-capacity relief valve set to 
open at approximately 100 lb per square inch, 
so that there is protection against excessive 
load on the pump gears and drive and on the oil 
pipe joints when an engine is started up under 
extremely cold conditions. Apart from this, 
normal pressure relief valve is fitted to contro! 
the oil pressure to the main bearings and other 
working parts requiring a large flow of oil. An 
auxiliary circuit operating at about 6 1b per 
square inch supplies oil to the valve gear and to 
a feed in the front end gearcase. These last- 
mentioned relief valves are housed together and 
are designed to give boosted pressure to the low- 
pressure system when the oil is cold and the 


viscosity is high, thus preventing starvation of 


oil to the valve gear when the engine is cold. 
Under normal temperature conditions the low 
pressure is kept constant almost irrespective of 
the condition of the bearings which it lubricates ; 
thus the distribution of the low-pressure oil 
remains uniform throughout the life of the 
engine. 

The unit construction C.A.V. fuel injection 
pump has eight constant-stroke pumping 
elements. Pintle injection nozzles, giving « 
conical fuel spray, are fitted. A spill pipe from 
each injection nozzle drains surplus fuel oil into 
a@ common gallery for connection to the main 
fuel tank. Integral with the pump body is a 
pneumatic governor, which is connected to a 
venturi, mounted on the induction manifold, 
by armoured flexible hose. 
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Telephone and Telegraph 
Transmission and the Work 


of Heaviside* 
By W. G. RADLEY, C.B.E., Ph.D., M.I.E.E.t 
No, 1 
THE INDUCTIVE LOADING oF LINES 

The Principles of Inductive Loading.—When, 
as @ young practising telegraphist, Heaviside 
was making the earliest of his publications on 
simple bridge and duplex circuits, the whole of 
the theoretical knowledge available concerning 
the transmission of telegraph signals over 
long distances was contained in Kelvin’s 
solution, in 1855, of the submarine cable 
problem,’ and in the arrival curves of current 
and voltage derived from that solution. 

In his consideration of the problem, Kelvin 
had taken into account only the distributed 
resistance and capacitance of the cable, which 
consisted of a single-wire conductor with a 
sea return. This was justifiable while the only 
matter of concern was the transmission of the 
low-frequency alterations of current which 
constituted the dots and dashes of telegraphy. 
Kelvin’s equations were of the same kind as 
those associated with the diffusion of heat and 
gave rise to a working principle, known as the 
“KR ” law, for this kind of telegraphy. The 
theory was adequate for this early period. 

Soon after the telephone was invented the 
attention of scientists and engineers was turned 
towards the problem of increasing the distance 
over which telephonic speech could be trans- 
mitted. At an early date it was generally 
agreed that two factors, the resistance and 
capacitance of the line, alone limited this 
distance. Rules were evolved that speech was 
possible only when the product of these two 
factors did not exceed a certain value. Because 
of the increased capacitance per mile, the dist- 
ance was shorter when the conductors, instead 
of being widely separated overhead wires, were 
continuously insulated and assembled close 
together in the form of a cable. 

Realising that the neglect of the self-induct- 
ance of the line in Kelvin’s treatment made 
it inadequate as a basis for further development, 
Heaviside, in 1876, introduced an inductance 
term into the basic equations.? At a later date, 
he added a further term to take account of the 
leakage conductance, and finally produced a 
complete theory of the propagation of electro- 
magnetic waves along lines. This theory has 
formed the basis of all the subsequent engineer- 
ing developments in telephone line transmission. 

Heaviside’s solutions for the current and 
voltage distributions along lines involve a 
propagation coefficient y given by 

y=atjp= [((R+joL)(G+joC)] 

in which R, L, G and C denote the four primary 
constants of the line per unit length—resistance, 
inductance, leakance and capacitance—and w 
is the angular frequency. The real part, «, of y, 
known as the attenuation coefficient, determines 
the rate of decay of wave amplitude with dis- 
tance from the source ; the imaginary part, 8, 
called the phase-change coefficient, denotes 
the rate of change of phase. Sir William 
Thomson (Lord Kelvin) drew attention to the 
importance of Heaviside’s treatment of the 
problem in his Presidential Address to the 
Institution in 1889.3 

If the propagation formula is examined it 
will be seen that when R/L equals G/C the 
transmission is distortionless, i.e., the attenua- 
tion is independent of frequency and the phase 
change is proportional to frequency. In an 
article in the Electrician written in 1893, 
Heaviside pointed out the beneficial influence 
of adding inductance to the line. He went on 
to say: “Instead of trying to get large, uni- 
formly spread inductance, try to get a large 
average inductance.... This means the 
insertion of inductance coils at intervals in the 
main circuit” (see Bibliography, item‘, page 
445). Unfortunately, his suggestions were not 
acceptable to Sir William Preece, who was then 

* Abstract, “ Fifty Years’ i 
aod Meret ‘tetleteto, race the We ot 
Heaviside.” Heaviside cen meeting, Institution 


of Electrical ~— May 18, 1950. 
t Post Office Engineering Department. 





THE ENGINEER 


Engineer-in-Chief to the British Post Office, 
and for some years there was no practical out- 
come from Heaviside’s mathematical work. 

In America attention was attracted to the 
subject by a paper read by Professor Michael 
Idvorsky Pupin of Columbia University to 
the American Institute of Electrical Engineers 
in 1899.5 In this paper Pupin showed experi- 
mentally how a conductor, of high, uniformly 
distributed inductance could be satisfactorily 
imitated by one in which the inductance was 
concentrated at certain regular intervals along 
its length. Dr. G. A. Campbell, of the American 
Telephone and Telegraph Company, also applied 
for a patent about the same time, but priority 
was given to Pupin whose patents were acquired 
by the company. A little later Campbell wrote 
an article in the Philosophical Magazine which 
includes the formule often associated with his 
name.® 

In 1901 the British Post Office began to 
experiment with inductance coils, or loading 
coils, as they later came to be called. In the 
following year a complete circuit in the first 
London—Birmingham cable was loaded experi- 
mentally. The first British long-distance 
circuits to be loaded for practical purposes 
were in the Liverpool—Warrington cable in 
1903. Air-core coils of 45mH inductance were 
used and an “ improvement factor” of 2-75 
was quoted. It is not certain how this was 
measured, but the figure certainly refers to 
some form of subjective comparison between 
loaded and non-loaded circuits. Lengthy field 
experiments to obtain practical information 
on the subject of loading followed and the 
number of loaded cables in service increased. 
Loading of all conductors in main underground 
cables became standard practice immediately 
after the first World War. 

Fig. 1 belongs to the immediate post-war 
(1914-1918) period. It shows the calculated 
attenuation coefficient (db per mile) for a 
cable with 40Ib/mile conductors and loaded 
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Fig. 1—Attenuation Coefficient of Coil-Loaded Cable 


with coils of 133mH inductance at 2-5-mile 
spacing. The attenuation coefficient was 
calculated as the real part of y from the 
formula : 





cosh ys=cosh y’s-+5 


Zn sinh y’s 
Z's Y ie 
where 

y=propagation coefficient of loaded line. 

y’ =propagation coefficient of unloaded line. 
Z’,=characteristic impedance of unloaded line. 
Zm=imy ce of | coil. 

s=length of loading-coil section. 
Fig. 1 also shows the results of measurements 
made in 1921 on the London—Weybridge 
cable, which was of this type of construction, 


.and the calculated value of the attenuation 


which the cable would have had without 
loading. 

Heaviside pointed out. that the series and 
shunt impedances of the transmitting line 
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absorb energy from the advancing wave and 
that, where any discontinuity exists in the 
line, the relationship between the energies 
stored in the electric field and the magnetic 
field is changed. This leads to a reflection of 
the wave in the backward direction.4 (A prac- 
tical use that is made of this phenomenon will 
be mentioned at the end of the section on coaxial 
cables.) The maximum discontinuity is, of 
course, liable to occur at the end of the line, and 
Heaviside was one of the earliest investigators 
to consider the terminal effects under both 
transient and steady-state conditions.? Sub- 
sequently much experimental effort has been 
expended in measuring the characteristics of 
lines and in the construction of networks which 
enable them to be closed in an approximately 
reflectionless manner. 

There is, of course, reflection at the points 
where loading coils are inserted in a line with, 
otherwise, small inherent inductance, and the 
usefulness of the lump-loaded line is confined 
to the transmission of waves such that the wave- 
length is long compared with the spacing 
between coils. The attenuation of the par- 
ticular cable forming the subject of Fig. 1, 
without loading, would have increased from 
0-74 db/mile at 800 c/s to 0-97 db/mile at 
1600 c/s; that is, with 100 miles of non-loaded 
cable the difference in attenuation for two 
components of a speech wave, separated only 
one octave in frequency, would have been 
fourteen times. Within the same frequency 
range the attenuation of the loaded cable was 
much smaller and comparatively uniform. 
Therefore, speech currents within this range 
were transmitted with comparatively little 
distortion. Above 1600 c/s, however, the 
attenuation of the loaded cable increased very 
rapidly with increase of frequency and com- 
ponents at 2000 c/s were entirely cut off. Each 
loading-coil section behaved, in fact, as a low- 
pass filter with a cut-off frequency given by 
@*,(Cs)Lm=4, where C is the capacitance of 
the cable per unit length, s is the distance 
between coils, and Im is the inductance of a 
coil. This effect forbids the use of very large 
coils spaced a long way apart and renders 
impracticable the coil loading of cable con- 
ductors designed to provide a large number 
of carrier-telephone channels. For such systems 
modern practice, taking advantage of the very 
large amount of gain which can be obtained 
from amplifiers, is to equalise the combination 
of cable attenuation and amplifier gain over a 
wide frequency range. Together with develop- 
ments in channel filter design this has enabled 
international agreement to be reached that the 
overall attenuation for a single speech channel 
in a multi-channel system should be sensibly 
uniform from 300 to 3400 ¢/s. 

The application of loading to open-wire lines 
was less effective than loading applied to cable 
circuits owing to the larger inherent inductance 
and lower capacitance of the former. Loading 
also accentuates the importance of leakance 
and therefore increases the variation of line 
attenuation with weather. Nevertheless, coil 
loading of long open-wire lines was undertaken 
in America and was largely used until satis- 
factory types of valve amplifier were available. 
The loading m 1915 of the New York—San 
Francisco overhead line with coils every 8 miles 
must be recorded as one of the factors which 
made commercial transcontinental telephony 
first possible in that year. 

The Practice of Coil Loading : Development of 
Loading Coils.—It has been mentioned that 
the early British experiments were made with 
air-core coils. Pupin, however, in his original 
British patent specificationt describes a coil 
wound on a finely laminated iron-core. In a 
later patent specification§ he describes twin 
coils wound on a laminated iron ring. The two 
coils were wound on the same core so as to 
increase the inductance of each by the mutual 
inductance between them. This arrangement 
became standard practice. Toroidal coils on 
cores made of 0-004in diameter mild steel wire 
were introduced in the United States in 1904. 

In Great Britain experiments continued with 
various types of coil until 1908, when tests 





¢ British Patent No. 12,733 (1900). 
§ British Patent No. 16,529 (1902). 
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were carried out on the Manchester—Liverpool 
cable to determine the relative efficiency of 
air-core coils and the iron-core coils then being 
made by the Western Electric Company. The 
“mile of standard cable” which had been 
adopted from America in 1904 gave a yardstick 
for comparisons, but these pioneer measure- 
ments in a new art must have been difficult with- 
out the availability of modern oscillators and 
sensitive meters. The tests showed clearly, 
however, that the iron-core coils gave the 
greater improvement, and they were adopted 
for loading British lines. 

The iron-wire-core coils were very bulky 
by modern standards; coils of 9in diameter 
and 4in deep, for example, were used for 
loading open-wire lines in the United States. 
Having closed iron circuits they were also very 
unstable. The application of amplifiers to 
loaded circuits involved new problems. At this 
period all circuits were operated on a two-wire 
basis and therefore required the use at each 
amplifier of balance networks simulating the 
line impedance. The difficulty of achieving 
a good balance imposed more rigorous require- 
ments for the uniformity and stability of all 
line components and rendered loading coils 
with closed magnetic circuits unsuitable. The 
difficulty was overcome initially by the intro- 
duction of an air gap into the magnetic circuit, 
but this solution was not really satisfactory, 
and the real answer to the problem did not come 
until 1916 with the introduction of compressed 
powdered-iron cores. It is interesting to note 


TaBLe I—Details of Typical Loading Coils ; 
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in diameter. Carbonyl iron dust was first manu- 
factured in Germany, where it was adopted for 
loading coils in 1927. Cores made of one grade 
carbonyl iron (carbonyl E) are characterised 
by very low core losses and modulation factors, 
which make them very suitable for loading 
lines providing one or two carrier-telephone 
channels in addition to the audio-frequency 
channel. 

The development of the ferrite class of mate- 
rials in Holland during the five years of German 
occupation (1940-45), in spite of conditions ill- 
suited to scientific thought, has since led to 
the design of loading coils on cores made of this 
material. The conventional toroidal coil has 
been abandoned in favour of a pot core of about 
1?in diameter and 2in deep, carrying a simple 
bobbin. 7 

Table I gives particulars of typical loading 
coils and illustrates the improvements in design 
which have become possible during half a 
century. 

The advent of coil loading had no immediate 
impact on inland telegraphy, which, unlike 
telephony, had already achieved a wide network 
of wire circuits using d.c. signalling. All very 
long land circuits were provided by open-wire 
lines, and, as the highest significant frequency 
in the signals was usually not more than about 
50 c/s, leakance was a much more important 
cause of attenuation than capacitance. The 
telegraph service did, however, benefit indirectly 
since the great expansion of the telephone 
cable network, which came after the introduc- 


1901-1949 





Date Core material 


Q-factor of 


Permeability of 
coil at 800 c/s 
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fabricated core e .- 
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1901 Air “a 
1904 | Iron wire ... 
1916 | Iron powder 


1925 | Permalloy powder (Ni 79) per cent, Fe 21 per cent) 50- 125 
1927 Carbonyl iron (carbonyl C) . 
1939 | Molybdenum-permalloy powder (Ni 81 per cent, 
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1949 Ferrite (Ferroxcube Ib. 


60 
63 





~f 50-12. 135 
100 90 











* The volumes are given for coils designed for loading long-distance circuits in main cables ; coils for loading 


junction circuits are somewhat smaller. 


that, although originally proposed by Heaviside 
in 1886, powdered-iron cores were seriously 
developed only when the first World War 
hindered the supply to the United States from 
Europe of diamonds used for wire drawing. 
The early powdered-iron cores were made by 
mechanical disintegration of electrolytic iron, 
the finely ground powder, together with an 
insulating binder, being subsequently pressed 
into rings. Cores of this type were not used in 
Great Britain until 1922, when a new London— 
Manchester cable equipped with amplifiers 
was brought into service. The phantom, as 
well as the physical, circuits in this cable were 
loaded—the latter with 175mH coils at 1-6-mile 
spacing. This cable became a prototype for 
further main line construction. 

The next major development came in 1925, 
when Permalloy, a nickel-iron alloy to which 
more dvtailed reference will be made later, was 
first produced in powdered form and pressed 
into cores. This resulted in a reduction of 
about two-thirds in the size of loading coils, 
together with an improvement in their per- 
formance. Nickel-iron cores were adopted 
by the British Post Office in 1929 and by 1930 
had become available from the leading manu- 
facturers for the loading of junction, main 
trunk and music circuits. In the meantime the 
beneficial effects of a small addition (2 per cent) 
of molybdenum to the nickel-iron alloy, which 
increases the permeability and decreases the 
losses, had been noted in America by the Bell 
Telephone Laboratories. Cores of this composi- 
tion subsequently became standard in the 
United States and have been largely used in 
Great Britain. 

Advantages in loading-coil design were also 
obtained by the use of iron dust made by the 
decomposition of iron carbonyl in gaseous form. 
The particles of iron resulting from the decom- 
position are spherical and about 5p (0-0002in) 


tion of loading, made it economical to provide 
d.c. telegraph circuits in telephone cables. This 
was done, either by allocating special con- 
ductors, operating over superposed circuits not 
used for telephony, or by using the sub-audio- 
frequency spectrum of the telephone circuits 
themselves. Some experiments were made on 
the possibility of loading the superposed circuits 
for telegraphy, but voice-frequency telegraphy 
gradually developed between 1925 and 1931, 
and has since supplanted d.c. telegraphy as 
the method of operating long inland telegraph 
circuits. 

Although the first coil-loaded submarine 
cable was laid across Lake Constance in Switzer- 
land (12km) as early as 1906, mechanical 
difficulties of connecting the coils into the cable 
have restricted the use of this type of loading 
for submarine cables to those in shallow waters. 
Seven coil-loaded telephone cables were laid 
across the English Channel; the first, from 
Abbots Cliff to Cap Gris Nez, in 1910. This 
cable had four conductors insulated with 
gutta-percha and was loaded with 100mH coils 
at intervals of a milé. 
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The Renault Regie is to introduce five new 
12-14 h.p. models in 1951. The 12-14 },p, 
type 85” motor is an improved version of t!at 
which was used for the Primaquatre model «nd 
is now embodied in the 1000kg Renault li ‘ht 
lorry. This new Renault will be presented at 
the next Salon de l’Automobile. 

A new Hispano-Suiza model, which will 2/so 
be presented at the Salon, will be fitted wit). a 
front-wheel drive and have an undersluny 
chassis. This 20 h.p., eight-cylinder model wil] 
consume 18 litres of fuel per 100km, whicl. is 
an appreciable reduction on former desigis, 
Both the traditional gearbox and an automatic 
drive are being tried out with this model. 

* * * 


Many light industrial products were manu- 
factured in Algeria in 1949. During the year 
investments for factories amounted to about 
4 milliard francs and thirty new factories were 
brought into service. The Tunisian (ie 
Fermiére des Chemins de Fer received six 
Renault railcars in 1949 and brought 300 new 
trucks into service. The first Alsthom dies«|- 
electric locomotives are expected in the summer. 

* *” * 


Production for the. first three months of 
1950 by the Saar mines reached the record 
figure of 3-8 million tons. In the previous 
quarter production was 3,332,000 tons, com- 
pared with 2,593,000 tons during the first three 
months of 1949. Output increased by 38kg per 
man-shift and is now 1500kg per man-shift. At 
the end of March, 62,009 workers were employed 
in the mines. Total exports increased in March 
with improved sales to Scandinavia. Pakistan 
took 35,000 tons in the first quarter, and a first 
delivery was made to Ireland in April. On the 
other hand, there has been a drop in trade with 
Luxemburg and Austria. 

* * 

A severe criticism of the direction of the 
S.N.C.F. was made recently in the course of a 
discussion of the bill regarding investments for 
1950. It was remarked that the S.N.C.F. is 
not asked to account for credits allowed for 
reconstruction, and control of the execution of 
such programmes is practically impossible ; 
in 1949 the S.N.C.F. received a total of 265 
milliard francs, in addition to receipts, out of 
which only 52 milliards were reserved for 
reconstruction, the other 213 milliards being 
used for development. It was also said that the 
situation is not more favourable for 1950, and 
a budget of over 360 milliards is possible. 

In answering these charges, Monsieur Tissier, 
President of the S.N.C.F. administrative 
council, observed that new expenditure could 
only increase the existing deficit of 100 
mnilliard francs, and the 1950 budget already 
carried development charges of about 24 
milliards for renewals. 

* * * 

A process for the simultaneous produc- 
tion of iron and cement has been developed by 
the Usine des Fonderies, Laminoirs et Ateliers 
de Biache St.-Vaast. The company’s installa- 
tions include a cement plant equipped with three 
rotating ovens, and a monthly production capa- 
city of about 20,000 tons of cement. One of 
these ovens has now been equipped for the new 
iron process. The ore is directly reduced at the 
required temperature and the liquid iron drawn 
off. Lime is added to the residue and the result 
is a clinker said to be suitable for the manu- 
facture of excellent artificial Portland cement. 
The new oven has already produced an appre- 
ciable tonnage of iron and results are considered 
highly satisfactory. 

* * * 

Restoration of the rolling mills at the 
Neunkircher Eisenwerk in the Saar has now 
been completed. Initial production is estimated 
to be 21,000 tons of steel and 22,000 tons of 
iron per annum. The Saar’s steel production 
capacity has thus been increased to 2 million, 
tons annually, against 2-1 million tons in 1938. 
The company mainly produces special steel, 
and between 3000 and 3600 additional workers 
are to be taken on in the course of the next 
few weeks. 
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Employment and Unemployment 
The Ministry of Labour’s latest report 
on the employment situation in Great Britain 
shows that during the month of March the 
total working population decreased by 32,000 
to 23,303,000 (16,074,000 men and 7,229,000 
women). Of that number, there were 22,244,000 
(15,136,000 men and 7,108,000 women) in civil 

employment at the end of the month. 

Manpower of the country’s basic industries 
at the end of March numbered 4,227,000, which 
indicated a decline of 200( since the end of 
February. The decrease occurred in the coal- 
mining industry, the number of wage earners 
on colliery books at the end of March being 
703,000, compared with 709,000 at the end 
of last year and 725,000 at mid-1948. In 
the manufacturing industries, the number of 
people employed decreased by 14,000 during 
March to 8,402,000. Part of this decrease 
occurred ia the metals, engineering and vehicles 
trades, in which 3,932,000 people were at work 
at the end of the month, compared with 
3,940,000 at the end of February. On the 
vther hand, the labour force of the building 
and contracting industries increased by 20,000 
during March to 1,482,000. 

Unemployment figures issued by the Ministry 
of Labour at the end of last week relate to 
April 17th, on which day there were 328,985 
registered as out of work, compared with 
347,283 on March 13th. The April figure 
included 223,929 men of eighteen and over, of 
whom 5863 were reported as temporarily 
stopped. It also included 44,401 married 
women. In the report on unemployment the 
Ministry has made the observation that, in the 
week ended March 25th, about 26,000 opera- 
tives in the manufacturing industries were on 
short time, losing twelve hours each on the 
average; but, on the other hand, 1,015,000 
were working, on the average, seven and a half 
hours’ overtime. 


Wage Incentives 


One of the latest publications of the 
British Institute of Management is a twenty-six- 
page booklet dealing with wage incentive 
schemes. It has been prepared in response to 
many requests for information on the various 
incentive schemes which can be usefully worked 
and for guidance in initiating them. The booklet 
describes several known wage-incentive schemes, 
although it points out that the “ introduction 
of a financial incentive scheme is a complex 
task.” An attempt has therefore been made 
to draw attention both to dangers which may ke 
encountered and to precautions which should 
not be overlooked. 

It is emphasised in the booklet that unless 
mutual confidence and good relations exist 
between management and workers, the chance 
of full success for a new wage-incentive system 
is very poor. Good relations, if they are 
absent, cannot be created overnight, and 
their establishment, the British Institute of 
Management says, must precede the introduc- 
tion of a new incentive scheme. It urges also 
that shop floor supervision should be fully 
informed, at the earliest stages, of every detail 
of the scheme, and briefed as to replies to 
queries likely to be raised by workers under 
their control. 

Another recommendation made in the booklet 
relates to methods. Before attempting to 
introduce a new scheme every effort should 
be put forward to improve the tooling, lay-out, 
material and finished goods servicing and 
general methods of production within the 
limitations of capital expenditure available. 
To introduce a system of payments by results, 
the Institute observes, before making every 
effort to improve and standardise methods, will 
almost certainly lead to difficulties later on. 
It is added that, wherever possible, payment 
by results schemes should be based on careful 
time study and observation of the operations 
carried out, as it almost invariably happens 
that ideas for improving methods emerge from 
the study. Time studies, however, should 
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only be carried out by experienced work-study 
engineers. But where their employment is 
not justified—as in the case of a very small 
firm or in a jobbing shop—the times allowed 
need to be very carefully estimated by someone 
thoroughly familiar with the work, who should 
study the job to ensure that the best methods 
are, in fact, being used, and see whether there 
is any wasted time due to flow of work to and 
from the operators, or any other outside causes. 

The price of the booklet is 2s. 6d. It can be 
obtained from the British Institute of Manage- 
ment, 8, Hill Street, London, W.1. 


Organising for Output 

Another booklet published within the last 
week or so by the British Institute of Manage- 
ment is one entitled ‘‘ Organising for Output.” 
It has been written for the purpose of explaining 
the job of production management, which 
is defined as ‘“‘ what the works manager sets 
out to do and how he does it.”” No attempt, 
therefore, has been made in the booklet to 
teach its readers how to become managers. 
What it does show, quite concisely, is how the 
production side of a works is organised, the 
job that each member of the management 
staff is doing, and its effect on the productivity 
of the worker and the factory. 

The book acknowledges that problems of 
production management and the ways or 
techniques used in overcoming them will 
vary from industry to industry. Nevertheless, 
it claims, the basic problems of production 
management are the same whatever the 
industry, for the belief still held by a great 
many people in this country at all levels, that 
their trade is different, and that management 
methods evolved in other industries cannot be 
applied to them, has been disproved many 
times. The principles of sound production 
management, it is asserted, apply everywhere, 
although, the Institute says, ‘‘ sound produc- 
tion management is not really a matter of 
systems, but an attitude of mind in which the 
problems are approached.” 

British Overseas Trade 

At the end of last week the Board of 
Trade announced that the provisional value of 
United Kingdom exports in the month of April 
was £150,000,000. Owing to the Easter holiday 
there were only twenty-three Customs working 
days in April, but, on a daily basis, exports 
were slightly below the average for the first 
quarter of this year, although they were 12 
per cent above the average for 1949. This 
country’s exports to Canada in April were 
valued provisionally at £8,900,000, and to the 
U.S.A. at £5,600,000. Reckoned on a daily 
basis, exports in April to Canada were 13 per 
cent higher than in March, but those to the 
U.S.A. were the lowest since last October. 

Imports in April to the United Kingdom 
were valued provisionally at £211,000,000, and 
re-exports at £6,0(0,000. The excess of 
imports over total exports was therefore 
£55,000,000, bringing the adverse visible 
balance for the first four montas of this year to 
£125,000,000, compared with £107,000,000 in 
the corresponding period of last year, and 
£140,000,000 in September—December, 1949. 

Empire Trade 

The annual meeting of the Association 
of British Chambers of Commerce was held in 
London last week under the presidency of Mr. 
John McLean. In the course of his address, 
Mr. McLean referred to the need for close 
co-operation with similar associations through- 
out the Commonwealth, as he felt that business 
men in other parts of the Empire could profit 
much by the experience gained in this country 
over the past two years in efforts to increase 
exports to the dollar area. 

Mr. McLean said that to-day sterling area 
markets were often described as easy markets. 
It was a fact, however, that the sellers’ market 
had entirely disappeared and so had easy 
markets. Moreover, he asserted, the stage had 
been reached where we had to fight for business 


in sterling markets as well as m dollar markets. 
The way to increase dollar exports, Mr. McLean 
continued, was not to divert from traditional 
markets, but to increase production to cater 
for the special conditions, styling and packing 
of the dollar markets, and to encourage and 
co-operate with other nations in the Common- 
wealth to do the same with their surplus pro- 
ductive capacity. 

It was interesting to note, Mr. McLean 
observed, that the Dominions were increasing 
their interest in Western European markets and, 
subject to the availability of supplies, it was 
likely that their exports to those markets 
would grow. In the very necessary chase for 
dollars, Mr. McLean concluded, the importance 
of Commonwealth trade in the world to-day 
must not be forgotten. Given reasonable 
progress, as could be safely assumed, and given 
sound economic domestic policy in the United 
Kingdom, principally by a reduction of Govern- 
ment spending and a reduction in taxation in 
order to provide incentives for enterprise, there 
could be little doubt of the pound regaining its 
proud position in world trade. 

Price Increases 

Two Orders affecting prices of scrap 
iron and steel and of certain iron and steel 
products came into operation on Monday last, 
May 15th. The first of them—the Control of 
Iron and Steel (Scrap) Order, 1950, Statutory 
Instrument No. 754—raises the controlled 
maximum delivered prices of iron and steel 
scrap, as a result of the increased rail and road 
transport charges. 

By the second Order—the Iron and Steel 
Prices Order, 1950—maximum prices for pig 
iron, cast iron pipes and fittings, wire and wire 
products, and rainwater and soil goods have 
been increased owing to the rise in transport 
charges. The price of galvanised sheets - has 
also risen following recent increases in the cost 
of zinc. It should be noted, however, that 
makers’ prices of heavy steel and of other steel 
products, subject to price control, remain 
unchanged. 

Other price increases announced by the 
Ministry of Supply during the last few days 
include good soft pig lead which, as from 
May 11th, has risen to £92 per ton delivered. 
Chrome ore prices have been increased from 
May 15th, on account of the additional freight 
charges which came into operation on that day. 
Finally, the Ministry of Fuel and Power has 
this week issued more information about the 
rise in the retail prices of coal, coke and manu- 
factured fuels. The amount of the increase 
varies from a few pence to rather more than 
5s. a ton, according to the length of the rail 
haul from the pit to the consumer. 


Anglo-American Council on Productivity 


In the House of Commons, on Thurs- 
day, May 11th, the Chancellor of the Exchequer 
was asked by Mr. Osborne what steps he was 
taking to make known to both management 
and workers at the factory level the conclusions 
set out in the reports published by the Anglo- 
American Council on Productivity. The ques- 
tion referred in particular to American pro- 
ductive methods, with their higher wages and 
lower costs, Mr. Osborne saying that the 
Americans were reducing costs of production to 
half our highest rate and paying wages of 
between £20 and £30 a week. 

The Minister of State for Economic Affairs, 
Mr. Gaitskell, replied, and pointed out that 
the Council was an independent body repre- 
sentative of both management and labour 
in industry. It was for industries themselves to 
implement the recommendations of the pro- 
ductivity teams sent tothe U.S.A., but the 
Government, Mr. Gaitskell said, was ready to 
consider requests for assistance which might be 
made by the Council or by the industries con- 
cerned. He agreed that the reports were very 
valuable, but he thought that it was far better 
to allow the industries themselves to carry out 
their recommentdations. 
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Rail and Road 


Rattway Crviz ENGINEERING EXHIBITION.— 
An exhibition of civil engineering on the railways, 
showing historic relics and coloured prints of 
railway earthworks, tunnels, prerechy &c., and 
drawings, photographs and models illustrating the 
latest practice, will be shown at the Institution of 
Civil Engineers, Great George Street, Westminster, 
from May 24th to June 3rd. The exhibition is being 
organised jointly by the Institution of Civil Engi- 
neers and the Railway Executive, and will be open 
free, daily, including Whit-Monday. 

Motor VEHICLE Propuction.—The Society of 
Motor Manufacturers and Traders states that the 
number of commercial vehicles made in March in 
Great Britain averaged 5300 units a week, the 
highest level ever recorded in the history of the 
industry. The number shipped overseas in that 
month—little short of 13,000—also established a 
new record for truck and bus exports. Car 
output and export in March also showed new 
record figures, with a weekly average uction of 

10,200 units and a total export for the month of 
36,600. Over the first three months of this year 
the output of commercial vehicles and cars together 
amounted to 198,000, while the export volume 
reached 134,600. Compared with the first quarter 
of last year, exports had risen by more than 53,000 
units. 


Air and Water 


T.S.S. “ Causan.”—The Peninsular and Oriental 
Steam Navigation Company announces that the 
new 24,000-ton ‘‘Chusan,” which is the largest 
passenger liner to be completed in 1950, will make a 
cruise to Madeira and Lisbon extending from 
July Ist to 9th. 

“THE CHARTERED MARINE ENGINEER.”’—The In- 
stitute of Marine Engineers has just issued a new 
publication, “The Chartered Marine Engineer,” 
which is intended to act as a link between head- 
quarters and those members who never have an 
opportunity .of visiting the Institute, and to give 
information of interest about fellow-members. 

Wizsvur Wricsut Memorm. Lecrurs.—The 
thirty-eighth Wilbur Wright Memorial Lecture will 
be delivered before the Royal Aeronautical Society 
at a meeting on Thursday next, May 25th, at 
6 p.m., to be held at the Royal Institution, 21, 
Albemarle Street, W.1. The lecture will be given 
by Sir Richard Fairey, Hon. F.R.Ae.8., on “‘ Some 
Aspects of Expenditure on Aviation.” Light 
refreshments will be served at 5.30 p.m. Non- 
members should obtain tickets of admission through 
members of the Society. 

Guipine Recuiations RELAxEeD.—To encourage 
gliding, the Minister of Civil Aviation has decided 
to exempt private and club gliders from the require- 
ments of registration and of certificates of air- 
worthiness to which they were formerly subject 
under the Air Navigation Order, 1949, provided 
that their owners are insured against liability for 
injury or damage to third parties. The exemption 
is being granted under the provisions of Article 70 
of the Air Navigation Order, 1949. Although the 
owner of a glider will no longer be legally obliged 
to hold certificates of registration and airworthiness 
when the glider is flown in the United Kingdom, he 
may still, if he wishes, obtain such certificates if 
the conditions for their issue are met. New gliders 
constructed commercially will still need to have a 
certificate of airworthiness, which will be a guarantee 
to the purchaser that the machine is of satisfactory 
design and construction, and will ensure that the 
export of gliders is not jeopardised. 


Miscellanea 

Woopworkinc Macutne Toors.—The Ministry 
of Supply has stated that from May 16th wood- 
working machine tools have been released from price 
control, except machines ordered before that date. 
Copies of the Control of Machine Tools (No. 17) 
(Termination) Order, 1950, which gives effect to the 
change, may be obtained from H.M. Stationery 
Office. 

Pxoto-TELEGRAPHY SysTEM ACQUIRED BY G.E.C. 
—The General Electric Company, Ltd., announces 
that it has acquired the weha by the of picture telegraphy 
previously made and the Unit Telephoto 
Company, Ltd., of West "Rie Street, Glasgow. 
Manufacture and selling of the equipment will in 
future be carried out by the G.E.C., and production 
of the apparatus has already in the com- 
pany’s Telephone Works at Coventzy. The equip- 
ment, which is suitable for operation over line or 
radio circuits, can be included in portable or fixed 
installations. 


Annual MegtTING or A FRENCH ENGINEERING 
Socrety.—-We have received from the Association 
Technique Maritime et Aéronautique, 1, Boulevard 
eo Paris (9¢), details of their forty-ninth 
annual session, which will be held from June 6th 
to 9th, in Paris. the session, numerous 
technical papers will be presented by French engi- 
neers cove a wide range of subjects of aero- 
nautical and maritime interest. 

New Power Station ror LancasHire.—The 
British Electricity Authority has received the 
consent of the Minister of Fuel and Power to the 
establishment of a new power station at Bold, near 
St. Helens, Lancs. The first section of the station 
covered by the consent will comprise two turbo- 
alternator sets, each of 30MW ; two boilers, each of 
an evaporative capacity of 300,000 Ib per hour, and 
one cooling tower. When fully built the station will 
have an installed capacity of 120MW. 

Piant DEMONSTRATION IN THE MipLanps.—The 
Ministry of Works is to hold a demonstration of 
mechanical aids to building in the Midlands. The 
demonstration, entitled “‘ Machines for the Modern 
Builder,” will be held on Warwick 
during the last week in June. It will provide an 
opportunity to see some of the latest mechanical 
aids now available for building work, and for 
housing in particular. More than sixty firms will 
show their products, some of which are new to the 
industry. 

“Cuay Bumprmyve Bricks or THE UNITED 
Kinepom.”—A new paper with the above title 
in the series prepared on behalf of the technical 
committee of the National Brick Advisory Council 
has now been published for the Ministry of Works. 
The various types of building bricks made in the 
United Kingdom are classified and their properties 
are described, and the results of tests are given. 
The information reviewed in this volume has been 
collected by the Building Research Station during 
=~ oo twenty years. It may be obtained from 

ajesty’s Stationery Office, price 7s. 6d. 

peter Courses In ConcRETE.—The Cement 
and Concrete Association has arranged a series of 
courses to give training in the subjects of prestressed 
concrete, surface treatment of concrete and the 
control and production of high — concrete. 
Different courses of lectures have been 
in each of these three subjects to suit different 
audiences, such as chief engineers, or those engaged 
in site supervision, between June and December 
of this year, The courses are to be held at the 
Association’s training centre at Wexham Place, 
Stoke Poges, Bucks, and each course lasts about 
five days. Hostel accommodation is available at 
10s. day, and there is no charge for the courses. 
Full information may be obtained from the Cement 
and Concrete Association, 52, Grosvenor Gardens, 
London, 8.W.1. 


CamBRIDGE SumMEeR ScHoot 1 ELECTRON 
Microscopy, 1950.—A Summer School in Electron 
meer will be held again this year in the 

Laboratory from July 18th to 29th 
inclusive. The School will provide a grounding 
in the theory and applications of the electron 
microscope, and is intended for users or potential 
users in oy exer chemical or biol labora- 
tories. lectures will deal with the fundamental 


theory and oj ting yen ert of the electron 
iques of specimen 
demonstrated and practised 
mares hada The three leading 
models of instrument will be used, and discussions 
held on their special characteristics. A detailed 
syllabus and form of te ag for admission may 
be obtained from G. M.A. Sec 
of the Board of Extra-Mural Studies, Stuart House, 
Cambridge, to whom the completed application form 
should be returned not later than June 5, 1950. 
Sanp AND GRAVEL OUTPUT IN THE WESSEX 
Rec1on.—The allocation of land for sand and gravel 
working to maintain output in the ~coe emond 
Basin and associated areas of West Sussex, Dorset 
and South Wiltshire, described collectively as the 
Wessex region, is the subject of Part V of the 
of the Advisory Committee on Sand and 
Gravel which has recently been published by 
H.M.S.O. (price Is. 6d.) The Committee estimates 
the sand and gravel demand in the region during 
the next fifty years at more than 3 million tons 
per annum. It points out that although there are 
few districts in the country richer in sand and 
gravel, the need to safeguard agriculture and 
amenity puts such limitations on working that it 
has had great difficulty in finding sufficient land for 
allocation. - It has recommended that about 10 per 
eent of the estimated future uction should be 
met by off-shore dredging, for example, in the 
Solent and Spithead channels. 


‘Mr. E. G. O. Ripawet has been a 
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packaging controller of the General Electric 


Company, Ltd. 

Tus RatLway Executive announces the appvint- 
ment of Mr. F. J. Wymer as assistant chief regional 
officer, Southern Region, Waterloo. 


Mr. C, W. Sarr, managing director of Elec ‘ro. 
Hydraulics, ieee eet is on a business iour 


in Canada. © includes a visit to the 
Tntetnetionsi Te Trade Pair at Toronto. 


Tue Forp Motor Company, Ltd., states that 
poss: Mong the a peer of Sir Rowland Smith 
Rr Patrick Hennessy has ben 

oleae poe deputy chairman and managing direc: or, 


Mr. A. D. Baxter, M.I.Mech.E., A.F.R.Ae.5., 
has been appointed to the Chair of Aircraft J ro- 
pulsion at the College of Aeronautics. He is at 

resent Superintendent of the R.A.E. Roci:et 

pulsion Department, Westcott, Bucks. 


THe SecreTaRY OF STaTE FOR SCOTLAND |ias 
appointed Mr. William Gray, M.I.Mun.E., M.I.W.' 
former water engineer of Ayr County, to be an addi. 
tional member of the Fisheries Committee under the 
Hydro-Electric Development (Scotland) Act. 


Tae Baritisx BroapcasTInG CORPORATION 
announces the following appointments :—Mr. [. 
N. B. Hammond, engineer- tg ¢ of the Norwich 
are station, and Mr. M. H. Hall, enginewr- 

the new television studio centre at 
ron Grove, Shepherds Bush, London, W.12. 


Mr. Kenneto R. Prowricut, A.M.I.Mech.!:., 
has resigned his post as manager of the air-condi- 
tioning department of Musgrave and Co., Ltd., and 
is establishing a private consulting practice. For 
the present, communications should be sent to his 
private address at 45, The Ridge Way, Sanderstead, 
Surrey. 

AyLine AssociaTED InpvusTRIEs is the new title 
of an industrial group comprising Crawley Indus- 
trial Products Ltd., Crawley, Sussex; H. and E. 
Lintott, Ltd., Horsham, Sussex; Offen and Co., 
Ltd,, South Nutfield, Surrey ; Holmbush Potteries, 
Ltd., Faygate, Sussex; and William Pinchin and 
Co., Ltd., Frome, Somerset. The headquarters of 
the group are at Crawley, Sussex, the managing 
director being Mr. Frank H. Ayling. 

Tue Soctrery or Motor MANUFACTURERS AND 
TRADERS states that Mr. W. Lyons, chairman and 
managing director of Jaguar Cars, Ltd., has been 
elected President for the ensuing year. He has 
succeeded Mr. F, I. Connolly, who has held office 
for two years and has now become Deputy-Presi- 
dent. Mr. H. Spurrier and Mr. G. E. Beharrell 
have been elec Vice-Presidents, and Mr. W. R. 
Black has been re-elected treasurer. 





Launches and Trial Trips 


Eva Peron, passenger and refrigerated cargo 
liner; built by Vickers-Armstrongs, Ltd., for 
Instituto Argentino de Promocion del Intercambio ; 
length 495ft, breadth 7lft, depth 47ft 6in, gross 
tonn 14,500; two sets of double-reduction 
gea turbines, taking high-pressure superheated 
steam from two Forster Wheeler boilers, 14,500 
s.h.p., speed 19 knots. Trials, April . 

BaRok, ca liner; built by Hall, Russell and 
Co., Ltd., for A/S Jelolinjen, Oslo; length 235ft, 
breadth 38ft, depth 16ft 6in, deadweight 1560 tons 
British Polar oil engine, eight cylinders, 1310 b.h.p. 
Trials, May 9th. 

LanoinGc, motor tanker; built by Blythswood 
Shipbuilding Company, Ltd., for Hvalfangersel- 
skapet ‘‘ Globus” A/S, Norway; length 516ft, 
breadth 70ft 6in, depth 37ft 9in, deadweight 17,750 
tons; David Rowan-Doxford oil engine, five 
cylinders, 670mm diameter by 2320mm combined 
stroke, 5600 b.h.p., 14} knots. Trials, May 11th. 


PATHFINDER, ore carrier; built by R. and W. 
Hawthorn, Leslie and Co., Ltd., for the Pan Ore 
Steamship Company Inc., Panama City; length 
447ft, breadth 60ft, depth 29ft 6in, deadweight 
7500 tons; Hawthora-Doxford oil engine, five 
cylinders, 560mm diameter by 1680mm combined 
stroke, 3400 b.h.p. Trials, May 11th and 12th. 


SoMMERSTAD, motor tanker; built by the Neder- 
lands Dock and Shipbuilding Company, Amsterdam, 
for A. F, Klavenes and Co., A/S, Norway; length 
161m, breadth 20-65m, depth 11-1lm, deadweight 
16,000 tons; Wilton-Fijenoord-Doxford oil engine, 
5500 b.h.p. Launch, May 13th. 


Tanga, motor tanker; built by J. Crown and 

so Ltd., for Shell Company of New Zealand, 

; length 332ft, breadth 46ft, deadweight 3100 

pr Hawthorn-Werkspoor oil engine, six cylinders, 
1500 b. h.p. Launch, May 17th. 
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British Patent Specifications 


When an invention is communicated from abroad the 
cone ond olbwe, of Ce cna ree, 
abridgment is not illustrated i 


ialics. When an the specifica- 
tion is without drawings, The date first given is the date of 
application ; the second date, at the ond of the abridgment, 
is the date of publication of the complete specification 


Copies apecifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane. W.C.2, 28, each. 


PUMPING AND BLOWING MACHINERY 


635,419. April 6, 1948.—ImpROVEMENTS IN OR 
RELATING TO CENTRIFUGAL Pumps. D le 
and Co., Ltd., and John Whitehead Wilson 
Drysdale, B,Sc., both of the company’s address 
ut Bon Accord Works, Yoker, Glasgow, 
W.4. 

This invention concerns a submersible electri- 
cally driven centrifugal pump unit of the type 
incorporating an air bell surmounting a vertically 
disposed electric motor, the air bell being of such 
proportions that, when the pump is submerged, 
the air trapped in the air bell is compressed by the 
static head of the surrounding water, the 
water in the air bell is prevented from reaching 
the motor. In a pump unit of the above-mentioned 
type the pump proper is normally located below 
the motor and the total height of the arrangement 
is frequently in excess of the permissible headroom 
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on shipboard. The pwmp unit illustrated incor- 


porates an air bell A surmounting a vertically 
disposed electric motor B. The shaft C d i 

from the lower end of the motor carries a toothed 
wheel D, which meshes with an idler EZ supported 
on a stub shaft F parallel to the shaft C. At the 
part of its circumference opposite the first toothed 
wheel D the idler E meshes with a toothed wheel 
@ fitted on a shaft H parallel to the motor shaft 
and adapted to drive a vertical axis centrifugal 
pump J. All the toothed wheels are enclosed in an 
oil bath H. K denotes an oil spray pump supported 
by the pump base and L, Z denote the air inlet 
and outlet respectively in the non-submerged 
condition of the pump. The water level 
when the pump is submerged to the rated 
depth is indicated. The arrows indicate the path 
of the air circulated within the bell in the submerged 
condition of the pump. There is an air exhauster 
of the water ring type and N, N, N are the bearing 
housings and grease reservoirs for journal bearing 
bushes for the shafts.—April 12, 1950. 


HEAT EXCHANGERS 


635,691, August 26, 1946.—ImMPROVEMENTS IN 
OR RELATING TO HeAT-EXCHANGING APPARA- 
tus, N. V. Philips’ Gloeilampenfabrieken, 
Eindhoven, Netherlands. 

The object of this invention is to provide a 

payee ag g apparatus in which the resistance 

to flow of t siediae is reduced. Fig. 1 shows 

a part of one of two opposing wall surfaces of a 

slit-like channel of one embodiment of the apparatus 

according to the invention. Fig. 2 is a sectional 

view according to the line JJ—II of Fig. 1 

and shows two opposing wall surfaces formin 

part of a slit-like c el. Fig. 3 is a secti 
view normal to the direction of the grooves of one 
of two opposing wall surfaces provided with grooves 

of asymmetric profile. The wall A of Fig. 1 

consists of fairly thick sheet material in which 

equidistant grooves B are provided, for example, 
by milling, so that these channels constitute 
notches in the sheet material. These grooves form 
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an angle of 30 deg. with the main direction of flow 
of the medium flowing through the slit-shaped 
channel and are spaced by a distance D=1lmm. 
In addition, grooves Z are provided which are also 
uidistant but the spacing of which /'==3-50mm, 
h is consequently 3-5 times larger than the 
ye D of the other ves. The transverse 
imensions of each of the grooves B (@ and H) 








Fig.3 
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are 0-2mm and 0+2mm, those of each of the 
grooves EZ 0-:50mm and 0-40mm. The trans- 
verse area of each of the ves B is consequently 
0-04 square millimetre and that of each of the 
grooves E is 0-2 square millimetre. The grooves E 
form a more acute angle with the main direction 
of flow than the grooves B. The portion of 
the slit-shaped channel shown in Fig. 2 consists 
of two walls A and L. The grooves E of the 
larger pitch are parallel and opposite one another 
on the opposing wall surfaces of the slit. The 
grooves B, however, cross one another on the 
surfaces of the walls. The distance of the 
portions of opposing wall surfaces nearest to one 
another, i.e., between the ves, corresponds to at 
least 1/5 of the depth of the ves B and not 
more than ten times and preferably not more than 
five times the depth of the grooves and is in this 
case 02mm. The construction shown in Figs. 
1 and 2 is, as regards its dimensions, intended 
to serve either as the heater or as the cooler in a 
hot-gas engine. With other applications such, 
for example, as in preheaters of air for steam 
boilers, the dimensions will, as a rule, be quite 
different. In Fig. 3 the wall M consists of sheet 
material bent to provide the grooves N. These 
are asymmetrical in section, having in this case a 
very steep side O and a less steep side P. The 
direction in which medium flows and the direction 
of the grooves are chosen such that the medium 
on entering first strikes the steeper side, which 
results in the most advantageous heat-transmitting 
properties.—April 12, 1950. 


ELECTRICAL ENGINEERING 


634,796, April 21, 1947.—Gas Biast ExxEcraic 
Crecuir Breaker, Aktiengesellschaft Brown, 
Boveri and Cie, of Baden, Switzerland. 

It has been found that with very long blast 
chambers, the are voltage per centimetre arc 
length (arc gradient) drops very rapidly towards 
the end of the chamber, so that the are voltage 
increases only very slightly, despite a great increase 
in the length of the chamber. In order to deal 
with a voltage of several hundred kilovolts it 
is thus n to increase the arc voltage per 
interrupting point, so that the number of interrup- 
tion points and the height of the circuit breaker 
can be reduced, The invention consists in a gas 
blast electric circuit breaker as claimed in Patent 
No. 588182, characterised in that at least two 
blast chambers are arranged one above the other 
in the blast direction of the ssure gas. A 
construction example of the invention is illus- 
trated in the accompanying nang in longitudinal 
section. In the drawing A and B are the switch 
contacts, which are bridged over by a movable 
contact element C and to which auxiliary con- 
tacts D and EZ are connected, these latter acting 
as arc catchers and securing the root points of the 
arc. Two blast chambers F and @ of insulating 
material are located one above the other in the 
direction of the air blast. The space inside both 
chambers is divided into three compartments by 
insulating walls H, J and K and L, respectively, 
so that the central compartment accommodates 
the middle portion of the are loop and both lateral 
compartments the ends of the arc loop. The 
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horizontal lines crossing the walls represent the 

bes which allow the climbing up of the arc 

p in the outer compartments of the chambers 
F and G, These probes may be located opposite 
to each other at the same height or they are stag- 
gered, as shown in the drawing. Pressure gas is 
supplied from. a storage tank not shown in the 
drawing, over a blast valve to the blast chambers. 
Each chamber has its own exhaust opening for the 
discharge of the gas. At the end of each chamber 
is a grid M and N, respectively, over which the 
arc loop can form a closed path. The chambers 
are connected by an insulating element O which 
contains the exhaust outlet for the chamber and 




















N 
“ 
K L 
G 
P Q 
0 
M 
H J 
F 
D £ 
A B 
Y 
- Ce 
No. 634,796 


the metallic grids, this element being so constructed 
that auxiliary electrodes P and Q are formed, 
which extend into chamber G and act as arc catchers. 
Element O also serves to conduct the pressure gas 
to the chamber G. By means of the above arrange- 
ment the arc voltage is considerably increased and 
at the same time the length of the blast chamber 
can be reduced. By shortening the various cham- 
bers the average arc field strength is increased 
over the entire length of the chambers. This 
enables a higher arc voltage for the same length 
of arc to be obtained. The number of chambers 
may be increased as desired.—March 29, 1950. 





CRANES AND LIFTING APPLIANCES 


635,932. August 15, 1947.—ImMPROVEMENTS IN AND 
RELATING TO CRANE TRAVELLING MOTIONS, 
Clyde Crane and Booth, Ltd., of 16, West 
Street, Gateshead, and John Baker, and 
Stafford Hall, of Union Crane Works, Rodley, 
in the County of York. 

Hitherto, in the travelling motions of cranes, the 
construction has been such that usually the drive 
between the motor or other prime mover and the 
travelling wheel shaft has included two enmeshed 
gear wheels spaced one above the other, or approxi- 
mately so, with the driven wheel fixed to the travel 
shaft. The travel shaft and the driving gear wheel 
shaft are both mounted in fixed bearings so that they 
are capable only of rotation. With this arrange- 
ment any wear in the travel shaft bearing results 
in the two gear wheels in mesh being forced into 
closer contact, with injurious effect on the correct 
meshing of the gear teeth, and the main object of 
this invention is to overcome this difficulty. Accord- 
ing to this invention, in a crane, a drive coupling 
between the driving means and the travel shaft is 
provided which automatically allows relative move- 
ment between the two parts to compensate for 
wear in the bearings or the like. Herewith is a sect- 
ional view of the improved drive arrangement, and 
a part sectional enlarged side view of the drive 
coupling parts. A gearbox A of simple construction 
is mounted on the framework of the travelling 


motion comprising the so-called “ crab ” which runs 
along the beam of a crane mounted torun along guide 
rails. This type of crane is generally referred to 
as overhead or goliath crane, although the rails 
need not necessarily be raised from 
An electric motor is connected to the 
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ive shaft B 
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of the gearbox and the final driven gear C, the one 
normally mounted on the travel shaft D, is carried 
by a hollow shaft or sleeve E mounted to rotate in 
bearings F formed in the gearbox. The driving 
meshing gear wheel G which drives this final gear 
is carried by an intermediate shaft H mounted in 
bearings J, also in the gearbox. To provide a drive 
between the hollow shaft and the travel shaft, dogs 
K and L, or other clutch elements, are provided 
on the two parts, but not in direct meshing engage- 
ment with each other. The arrangement may be 
that the driving end of the hollow shaft is furnished 
with two dogs K projecting axially and arranged 
diametrically opposite each other. The travel 
shaft is also furnished with a pair of diamctrically 
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oppo e similar dogs L, which form part of a member 
M keyed on the travel shaft. The two pairs of 
dogs project parallel with and are displaced 90 deg 
to each other, and their internal diameter is not 
less than the bore of the hollow shaft. The two 
pairs of dogs are in the same plane normal to tle 
axis of the drive and are connected through a 
coupling collar N having four keyways or recesses 
which receive the dogs and allow their movement 
therein. The bore of the coupling is similar to that 
of the hollow shaft and the depth of the four key- 
ways is greater than the thickness of the dogs. The 
sides of the pairs of dogs and their keyways are 
parallel to each other, and this arrangement ensures 
that when wear takes place in the bearings of the 
travel shaft the latter can have a certain floating 
movement relative to the hollow shaft carrying the 
drive gear wheel, to allow for such wear in the 
bearings without affecting the meshing of the drive 
gears. The drive is positive and will take up both 
angular misali ent and axial displacement of 
the travelling shaft in relation to the hollow shaft.— 
April 19, 1950. 


MINING MACHINERY 


635,661. January 20, 1948.—ImPrRoVEMENTS IN 
OR RELATING TO EXTENSIBLE MINE Roor 
Surrorts, The Logan Mining Machinery 
Co., Ltd., and William Archibald Logan, 
both of the company’s address at Gray Street 
Works, Lochee, Dundee, Angus. 

This invention relates to improvements in 
mine roof supports or props, and has for its object 
the provision of means for quick setting of these 
supports. An extensible mine roof support or 
prop according to the invention is illustrated in 
the accompanying drawing in which Fig. 1 is a 
vertical section and Fig. 2 an elevation part sec- 
tion, at right angles to Fig. 1. The mine roof 
support shown includes a cylinder A and a ram B, 
having a piston C slidable within the cylinder. 
E denotes the oil-containing chamber located 
below the cylinder and separated therefrom by a 
web F. G, the gas cartridge or shell, inserted into 
a pocket H in the web, the cartridge being adapted 


to be pierced by a needle J operable by a pedal 
K. Lisa port between the pocket and the chamber, 
and M is a spring-loaded non-return valve in a 
passage leading upwardly from the chamber to 
the space below the piston. 


N denotes a manually 
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adjustable valve in a passage. As will be under- 
stood, when the cartridge or shell is pierced, the 
release of high pressure gas forces oil from the 
chamber to the cylinder past the non-return 
valve, which maintains the oil pressure against the 
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piston, thus securing and maintaining the support 
as shown between the roof and the floor. To release 
the support, a valve (not shown) is opened to 
release the gas to atmosphere, whereupon the oil 
under pressure in the cylinder passes back to the 
chamber, past the valve, which is temporarily 
opened. The spent cartridge or shell is withdrawn 
and another gas-filled cartridge or shell is inserted, 
when the foregoing cycle can be repeated. It 
will thus be seen that a man can hold the support 
with two hands in the desired position and by 
means of the pedal the cartridge can be pierced, 
whereupon the ram will quickly come against the 
roof and form a firm support.—A pril 12, 1950. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

British Institution of Radio Engineers 
Thurs., May 25th—Lonpon Section: London School 
of Hygiene and Tropical Medicine, Keppel Street, 

W.C.1, “* Multi-Station V.H.F. Communication Sys- 

tems Using Frequency Modulation,” E. G. Hamer and 

W. P. Cole, 6.30 p.m. 

Illuminating Engineering Society 
Thure., May 25th.—Leicester Centre: E. Midlands 
Electricity Board, Charles Street, Leicester, Annual 
General Meeting and Film Evening, 6.30 p.m. 
Incorporated Plant Engineers 
Mon., May 22nd,—W. anv E. Yorks Brancu: The 

University, Leeds, “Some Problems in Structural 

Engineering,” R. H. Evans, 7.30 p.m. 

Thurs., May 25th.—S. Yorxs. Brancnx: Grand Hotel, 

Sheffield, Discussion on Annual Conference, 7.30 p.m. 

Institute of Navigation 

To-day, May 19th.—Royal Geographical Society, 1, Ken- 
i Gore, London, 8.W.7, “ Marine Radio Position 
Fixing Systems,” a Symposium of Papers, 4 p.m. 

Institute of Road Transport Engineers 

Fri., May 26th.—Miptanps CENTRE: Crown Inn, 
Broad Street, Birmingham, Open Discussion Meeting, 
7 p.m. . 

Institution of Civil Engineers 

Tues., May 23rd.—Great George Street, Westminster, 

8.W.1, Annual General Meeting, 5.30 p.m. 

Institution of Electrical Engineers 
22nd.—Lonpon StupEnts’ Section: Savoy 

Place, Victoria Embankment, W.C.2, Annual General 
Meet 


my, 9m. A 
Thurs., May 25th.—Savoy Place, Victoria Embank- 


Mon., M 
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ment, W.C.2, Annual General Booting, 5.30 pm, 

Fri., May 26th to Mon., May 29th.—N. Easveny 
Stupents’ Section: Visit to Hydro-Electric Lower 
Scheme in Scotland. 

Institution of Mechanical Engineers 

Sat., May 20th.—SovurHern Brancu: Visit to !\oyal 
Aircraft Establishment ‘Technical College, 'arn. 
borough, 2 p.m.——SovutHern Branow GRrapv-txs’ 
Secrion: Visit to B.O.A.C. Flying Boat Mainte:ance 
Base, Hythe, Southampton, 2 p.m. 

Institution of Production Engineers 

Wed,, May 24th.—LiverPooL Secrion: Excl ange 
Hotel, Tithebarn Street, Liverpool, ‘The Production 
Engineer—His Education and Training,” 'T. B, 
Worth, 7.15 p.m. LONDON GRADUATE S&cr:oy : 
Visit to De Havilland Engine Co., Ltd., Stoneg:ove, 
Edgware, Middlesex, 2.15 p.m. 

Wed., May 3lst.—SHrewsBury SvusB-SecTion: W .lker 
Technical College, Oakengates, Shrewsbury, ‘ Pay. 
iments by Results Critically Examined,” E, C. Gordon 
England, 7.30 p.m. 

Institution of Sanitary Engineers 

Tues., May 23rd.—Caxton Hall, Westminster, 8.\V.1, 

“The Moon and Drainage,” John T. Calvert, 6 p.ru, 
Junior Institution of Engineers 

To , May 19th.—39, Victoria Street, Westminster, 
S8.W.1, Film Evening, “The Locomotive,” 6.30 p.m. 

Fri., May 26th.—39, Victoria Street, Westminster, 8.\V.], 
Extraordinary General Meeting, followed by a Film, 
6.30 p.m, 





Royal Aeronautical Society 
Thurs,, May 25th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1, 38th Wilbur 
Wright Memorial Lecture, Sir Richard Fairey, 6 )).m, 
Royal Institution of Great Britain 
To-day, May 19th.—21, Albemarle Street, London, W.1, 
“ Friction,” F. B. Bowden, 9 p.m. 
Royal Society of Arts 
Wed., May 24th.—John Adam Street, Adelphi, W.C.2, 
“The British Motor Industry,” Sir William Rootes, 
2.30 p.m. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. ‘Ihe reports themselves may be 
inspected at the Technical Information and Documents 


Unit by quoting the a priate F.D. reference num- 
bers. Photo-copies of the reports can be made available 
at cost. 

No. of 

report Title 


F.D, 2428/49 ‘The High-Frequency Induction Furnace 
Kaiser-Wilhelm-Institut fuer LEisen- 
forsch (Kaiser Wilhelm Institute 
for Iron hh), Disseldorf 

Measurements of the mean Values of 
Lattice Constante and their ae 
to Stress Measurements by X-rays: 
Kaiser-Wilhelm-Institut fuer LEisen- 
forschung (Kaiser Wilhelm Institute 
for Iron aseneet), Diisseldorf 

Stress Calculation by zo nepegele 
Measurements of Elasticity: Kaiser- 
Wilhelm-Institut fuer Eisenforschung 
(Kaiser Wilhelm Institute for Iron 
Research), Diisseldorf 

Research on Problems Connected with 
the Natural Vibrations of Helical 
Springs: ‘The Deformation and 
Elastic Forces of a Helical Spring Dur- 
ing Static and Dynamic Stressing ” 

Description of a Chromium-Plating 
Method for Exhaust Valves: B.M.W.- 
Bayrische Motorenwerke, Munich 

Diesel Engines, Single and Double-acting 
Two-Stroke, Four-Stroke with Airless 
Fuel Injection, and Cast Aluminium 
Pistons with Floating Piston pin: 
M.A.N., Maschinenfabrik Augsburg- 
Nuernberg A.G., Augsberg 

Research Work on Pistons for Internal 
Combustion Engines: Mahle Komm. 
Ges., Stuttgart-Bad Cannstatt 


F.D. 2429/49 


F.D. 2431/49 


F.D. 2468/49 


F.D. 2499/49 


F.D. 2508/49 


F.D. 2510/49 


The Technical Information Documents Unit (T.I.D.U.) 
has moved to Lacon House, Theobald’s Road, London, 
W.C.1. (Tel: Chancery 4411). Reports, documents and 
other records of German wartime industrial developments 
will continue to be at the disposal of interested British 
firms. T.1I.D.U. will also continue to disseminate to 
British industry research reports which have been 
made available by the U.S. Government for this pur- 
pose, to arrange for the publication of Selected Govern- 
ment Research Reports, and to act as National Centre 
for the United Kingdom in the 0.E.E.C. Documents’ 
Exchange Scheme. 





“ Royat Tiger ’” UnpDER-FLoor Bus CHassis.— 
In our article on the Leyland “ Royal Tiger” 
under-floor bus chassis (May 5th, page 546), the 
first line of the second paragraph read, “ The 
‘Olympic’ chassis are available in three different 
wheel bases.” As will be clear from the context and 
the illustration, that line should have read, ‘‘ The 
‘Royal Tiger’ chassis...’’ and the description 
which follows that line refers, of course, to the 
Leyland “‘ Royal Tiger ”’ vehicles. 
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The British Iron and Steel Research 
Association 

‘HE Britisn Iron and Steel Research Associa- 
tio: has now published its sixth annual report, 
which covers the year ended December 31, 
1949. It presents an informative survey of the 
work done by the various sections and sub- 
committees of the Association during that 
period, under the guidance of Sir Charles 
Goodeve, the Director of Research. The report 
records the advance which has been made in 
the development of the research station at 
Sheffield to meet the Association’s require- 
ments in the mechanical working and steel- 
making divisions, as well as in certain other 
fields. An essential part of the scheme is the 
setting-up of semi-scale plant for research into 
metal working problems and for the applica- 
tion of process chemistry to problems of steel- 
making. The estimated cost of the general 
building programme over the next five years is 
about £250,000, towards which the British 
Iron and Steel Federation has promised a 
special grant of £160,000. It is hoped that 
financial aid for the project will be forthcoming 
also from the Department of Scientific and 
Industrial Research. Another matter of par- 
ticular interest contained in the report is a 
brief account of the visit of Sir Charles Goodeve 
and Mr. M. W. Thring to Canada and the U.S.A. 
last year. The report also notes that, in addi- 
tion to the extension of contacts with America 
resulting from that visit, the B.I.S.R.A. is 
participating actively in the programme of 
collaborative research on luminous flame 
radiation, which is in progress at the Royal 
Dutch Steelworks at Ijmuiden, Holland. 
The Association has provided several members 
of the international team which is carrying 
out the trials and has supplied part of the 
equipment being used. Contacts of this kind, 
the report comments, have proved to be a 
valdalis means of exchanging data and keep- 
ing abreast of developments abroad. 


A Post-Graduate Course in Public 
Health Engineering 


{n a leading article on page 632 of this issue, 
it is noted that a post-graduate course in public 
health engineering will be started next session 
at the Imperial College of Science and Tech- 
nology, in co-operation with the London 
School of Hygiene and Tropical Medicine. 
This course is being sponsored initially by the 
International Health Division of the Rocke- 
feller Foundation, which considered that co- 
operation between the Imperial College and 
the London School of Hygiene would be valu- 
able in fostering a liaison between the two pro- 
fessions in this country, and would play an 
important part in intensifying public conscious- 
ness of health problems and in raising stan- 
dards of sanitation, not only in this country 
but also in other parts of Europe and the British 
Empire. The subjects studied in this new 
course will, of course, fall broadly within the 
scope cf the definition given on page 632, 
and they can be divided into three groups. 
The basic physical and biological sciences 
form the first group, and a sufficient knowledge 
of the physical sciences will be assumed in 
the course. However, special attention will be 
given to the applications of these sciences in 
the field of sanitation, and to the biological 
sciences (bacteriology, entomology and para- 
sitology), which will be new to most students. 
Adequate time will be devoted in the course to 
the latter subjects, since considerable mental 
adjustment is required in approaching the 
study of living things, as contrasted with con- 
structional materials. The second group of 
subjects covers the different fields of applica- 
tion, such as water supply, sewage 
housing, industrial hygiene and insect and 
rodent control. The general public health 
background, involving instruction in the orga- 
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nisation of public health services and the study 
of the spread and control of disease, forms the 
third group, and this work will be undertaken 
at the London School of Hygiene, thus bringing 
the student engineers in contact with doctors 
studying for the Diploma in Public Health. 
It is of interest to note that a lecture on public 
health engineering will be given by Professor 
Gordon M. Fair, an American authority on 
this subject, at the Institution of Civil Engi- 
neers on July 3rd at the opening of the con- 
ference on civil engineering problems in the 
Colonies. 


“Finsbury ” Old Students’ Association 


WirH the passing of the years, Finsbury 
Technical College becomes more and more a 
memory, with its past students approaching 
old age. It has therefore been suggested that 
the time may have come when the Old Students’ 
Association should be wound up and its funds 
distributed. It seems that no up-to-date 
list of members is available and an appeal 
is being made to past members of the Asso- 
ciation to contact the honorary treasurer 
with a view to calling a meeting in London to 
discuss the suggestions and dispose of the funds 
available. Several suggestions have already 
been made, such as an annual prize for students 
in one of the branches of training for which 
Finsbury was so notable, i.e., electrical engi- 
neering, mechanical engineering and chemistry, 
or for a grant to any old students who have 
met with adversity in these changing times. 
There may, of course, be other ideas, and it is 
with this in view that an appeal is made to all 
past members of the Old Students’ Association 
of Finsbury to write and express their views 
as to the disposal of funds, and at the same time 
to say if they would be able to attend a meeting 
in London in the near future. It is suggested 
that the meeting should be made an occasion 
of reunion before the final winding-up of the 
Association. At the proposed meeting also 
there would be put forward a scheme to wind 
up the Silvanus P. Thompson Memorial 
Fund and the Streatfield Memorial Lecture 
Fund. Neither of those Funds is in fact part 
of the Old Students’ Association but sugges- 
tions from any who are interested in them would 
be welcome. The funds available are approxi- 
mately as follows: Finsbury Old Students, 
£275; Silvanus P. Thompson Fund, £133 ; 
Streatfield Fund, £125. All old Finsbury 
students who are interested in the matter are 
invited to communicate their views to the 
honorary treasurer, Mr. W. B. Thompson, 
Elleray, Regent Road, Altrincham, Cheshire. 


Steel Rationing 


STEEL rationing, which was introduced at 
the beginning of the war, has ended. This 
decision was anncunced by Mr. George Strauss, 
Minister of Supply in the House of Commons, 
a few days ago after the Government had com- 
pleted its review of the steel distribution 
scheme. The rising production and increase 
in stocks have reached a point where supplies 
of steel need no longer be subject to allocation or 
licence. Sheet and tinplate, however, are excep- 
ted because supplies are not as yet adequate. 
The Minister stated that administrative arrange- 
ments between the Government and the steel 
industry would deal with such regulation of 
exports of steel as may be found necessary and 
that pipes and certain kinds of tubes are not 
to be freed for the time being, existing arrange- 
ments for distribution continuing to operate. 
Although the system of licences has now ended 
Mr. Strauss said that it is the intention of the 
Government to continue to compile statistics 
of the distribution of steel deliveries to the 
various steel consuming industries. This is 
to be done without imposing a burden on the 
consumers; they will be required simply to 
mark on their orders an industria! classification. 





Productivity in Steel Foundries 


THE first specialist team to visit the U.S.A. 
under the auspices of the Anglo-American 
Council on Productivity was that drawn from 
the British steel-founding industry. It will 
be recalled that its report—see THE ENGINEER, 
September 30 and October 7, 1949—attracted 
a good deal of attention. To consider means of 
implementing the recommendations made in 
the report, the British Steel Founders’ Associa- 
tion organised a productivity convention in 
November of last year. That convention 
resulted in the appointment of a productivity 
committee to stimulate and guide tne work 
which needed to be done and Mr. F. A. Martin, 
who led the team which visited the U.S8.A., 
became chairman of the committee. A second 
productivity convention, for the purpose of 
reporting progress and comparing notes, was 
held at the end of April, and on Thursday 
of last week, the British Steel Founders’ Asso- 
ciation gave some, account of its proceedings. 
In all, 116 delegates, representing both sides 
of the industry, attended this second conven- 
tion, and several of the points made during 
the discussions indicated clearly the measure 
of success which is being achieved in putting 
into effect some of the recommendations made 
in the team’s report. One speaker said, for 
instance, that by the end of 1949 his firm’s 
productivity figure was more than 50 per 
cent above the 1945 figure, and a leading trade 
union representative commented that it was a 
great mistake to think that union officials 
were antagonistic to greater production in the 
steel foundries. Another speaker, however, 
observed that although men and managements 
were nearer than ever before, there was still 
a long way to go before the old mistrust was 
expelled. But, he added, the productivity 
conventions were the ideal way of making pro- 
gress and that before long the seeds of trust 
sown at them would begin to bear fruit. 


New Appointments 


Lonpon Transport has announced this week 
the appointment of Mr. A. T. Wilford, F.R.I.C., 
C.I.Mech.E., as its Director of Research. Mr. 
Wilford entered the service of the former 
London Underground Companies in 1920, 
and since the beginning of last year has been 
Superintendent in charge of the Central 
Laboratory at Chiswick and of the three Lon- 
don Transport generating station lavoratories. 
As Director of Research, Mr. Wilford will be 
responsible for the general direction and over- 
sight of London Transport’s scientific, tech- 
nical and operational research activities— 
other than those falling within the scope of the 
development sections of the engineering depart- 
ments—and of the laboratory services. As 
Director of Research, he will be a member of 
the British Transport Commission’s Research 
Co-ordination Committee. Mr. Wilford is a 
member of the Council of the Institute of Petro- 
leum and a Crompton-Lanchester Medallist 
of the Institution of Mechanical Engineers. 
Another appointment announced this week is 
that of Mr. W. O. Skeat, B.Sc.(Eng.), A.M.TI. 
Mech.E., to the secretaryship of the Institution 
of Water Engineers. He will take up bis duties 
on July Ist. Mr. Skeat received his practical 
training in the Doncaster works of the former 
London and North Eastern Railway Company, 
working subsequently in the Peterborough 
locomotive running department and in the 
Stratford works. Later, he entered King’s 
College, London, as a student of mechanical 
engineering, and after graduating in 1932, 
he joined the technical staff of the Institution 
of Mechanical Engineers. In September, 
1947, Mr. Skeat went to the British Council 
as editor of British Science News, and last 
year he was seconded by the Council to be 
editor for. the Fourth World Power Conference, 
which is to be held in London in July. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.So. 
No. X—THE ACTIVE DEPOSITS OF THORIUM AND ACTINIUM 
(Continued from page 595, May 19th) 


ae thorium decayed into thorium-X 
and thorium-X into thorium emanation, 
into what in turn did the emanation decay ? 
That the emanation was not the stable end 
product of the disintegration process, that it 
decayed into some element of still lower 
order, was obvious from the fact that, 
isolated from all else, it emitted a particles 
and was radio-active. 

To answer this question Rutherford once 
again turned to facts already gathered from 
experiment. In 1899 the Curies noticed that 
any solid body, whatever its nature, when 
brought near a preparation of radium tem- 
porarily acquired radio-activity. Almost 
simultaneously Rutherford observed the 
same phenomenon with thorium, and shortly 
afterwards Debierne noted it in the case of 
actinium. Very significantly, as we now can 
see, uranium and polonium did not impart 
temporary activity to bodies brought near 
them. The power of exciting or inducing 
temporary activity in other bodies was con- 
fined to those radio-active elements which 
gave off emanations. Here was a clue to the 
nature and cause of the excited activity. As 
early as 1899 Rutherford realised that, in the 
case of thorium at least, the excited activity 
and the emanation were in some way directly 
connected with one another. , 

An illuminating experiment on the excited 
activity induced by radium was performed by 
Pierre Curie. Inside a closed vessel (Fig. 14) 
he placed a container holding a radium salt 
in solution and surrounded it with plates 
ABCDE at different distances from the 
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FiG. 14—P. CURIE’S EXPERIMENT ON 
EXCITED ACTIVITY 


salt. After a day’s exposure ali the plates 
were found to be radio-active to substantially 
the same degree. Even the plate D, although 
shielded behind a lead screen, acquired its 
share of the excited activity. The amount of 
the activity was the same whether the plates 
were of mica, copper, cardboard or ebonite. 
An experiment by Rutherford, with 
thorium oxide as the exciting agent, carried 
the subject a stage further. Inside a closed 
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FiG. 15—CONCENTRATION OF EXCITED ACTIVITY 
ON A WIRE—RUTHERFORD 








vessel (Fig. 15), he inserted a fine wire which 
could be coupled to a 300V battery. If the 
wire were disconnected from the battery the 
whole interior surface of the containing 
vessel acquired temporary activity. If the 
wire were connected to the negative pole of 
the battery and the vessel to the positive all 





the temporary activity was found to be con- 
centrated on the wire. If the connections 
were reversed the wire acquired little or no 
activity. The amount of activity acquired 
by a negatively electrified wire in a given 
time was the same for wires of all metals. 
Generally similar results were obtained when 
the exciting agent was changed from a 
thorium to a radiwm preparation. Later it 
was found that the excited activity induced 
by actinium responded similarly to an 
electric field. 

In each of the three cases—thorium, 
radium and actinium—the excited activity, 
concentrated electrically on a wire, was found 
to decay in a characteristic manner. The 
tests were made by transferring the wire to an 
electroscope chamber after the wire had been 
exposed to the influence of the exciting 
agency for varying lengths of time. The 
results obtained were remarkable and not a 
little mystifying until Rutherford’s genius 
led him to their explanation. 

With thorium as the exciting agency 
Rutherford found that the induced activity 
concentrated on a wire, following a long 
exposure—about 100 hours—decayed expo- 
nentially as shown by curve A, Fig. 16. The 
activity fell to half its initial value in about 
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Fic. 16-EXCITED ACTIVITY OF THORIUM 
—LONG EXPOSURE 


eleven hours. At what rate had the wire 
acquired its temporary activity? To ex- 
amine this point Rutherford at intervals 
removed the wire from the exposure chamber, 
quickly tested its activity and then replaced 
it in the chamber and continued its exposure. 
The results when plotted gave curve B. It 
will be seen that the wire acquired activity 
in an exponential manner. The acquisition 
was rapid at first, but later became less and 
less rapid and after about eighty hours 
showed little further increase. Half the final 
or maximum activity was acquired during the 
first eleven hours. 

The two curves A and B were seen to be 
very nearly complementary to each other. 
The wire acquired excited activity in a 
manner which was almost the exact inverse 
of that in which its acquired activity decayed 
after withdrawal from the exciting influence 
of the thoria. 

Rutherford next investigated the decay 
of the excited activity induced on the wire 
following a short exposure of about forty 
minutes to the exciting influence. The 
difference was remarkable. It was found 
that the activity acquired by the wire, 
instead of immediately decreasing, as in the 
case of a long exposure, actually increased. 
In the course of about three hours after with- 
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drawal the excited activity rose to t!iree 
times its initial value. Having reached 
this maximum value, it began to decrease 
exponentially. In about eleven hours «fter 
reaching the maximum value the activity 
had fallen to half the maximum value. The 
decay curve from the maximum point on. 
wards appeared in fact to be identical in {rm 
with the complete curve for a long expos:ire, 

Investigations were made for the pur) ose 
of elucidating the relationship between the 
form of the decay curve and the lengti: of 
exposure of the wire to the exciting influe:ice, 
A typical example of one of the curves 
obtained with a short exposure is reproduced 
in Fig. 17. This curve was given by a b:ass 
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FiG. 17—EXCITED ACTIVITY OF THORIUM 
—SHORT EXPOSURE 





rod exposed to the exciting influence of 
thoria for only ten minutes. In the course 
of about 3} hours the activity shown by the 
rod was five times as great as it was imnie- 
diately after its withdrawal from the influence 
of the exciting agent. Had the activity 
decayed from the start in the same manner as 
in the case of a long exposure the curve 
obtained should have been that shown 
dotted. 

For successively longer lengths of exposure 
& family of decay curves was obtained. Each 
curve showed a progressively increasing 
initial activity but a progressively decreasing 
ratio of the maximum to the initial value. 
In other words, as the length of exposure was 
increased the presence of a maximum value 
became less and less marked. In the top 
member of the family there was no maximum; 
the curve was identical with that already 
obtained for a long exposure. The experi- 
ments clearly showed that there was no 
inexplicable discontinuity between the results 
given by a short exposure and those given by 
a long exposure. The two sets of results were 
connected by a progressively developing 
relationship in which the decisive factor was 
the time of exposure. 

Rutherford was now in a position to 
formulate a theory which would explain the 
observed facts. His first deduction was that 
the gaseous emanation emitted by thorium 
decayed, by the ejection of a particles, into 
a solid form of active matter which was 
deposited on the surface of surrounding 
bodies. The temporary excited activity 
manifested by the bodies was not induced 
by any change within themselves resulting 
from their propinquity to the exciting agent ; 
it arose entirely from the radio-active decay 
of the solid matter deposited on their surfaces 
as a result of the decay of the emanation. 
This conclusion explained why plates ex- 
posed, as in Curie’s experiment, to emanation 
within a closed chamber showed the same 
degree of excited activity, wherever they 
were placed, whether they were shielded or 
not or whatever the material from which they 
were made. The emanation, being a gas, 
diffused uniformly throughout the whole 
chamber and deposited active matter on all 
the surfaces which it reached. 

Two simple experiments confirmed Ruther- 
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ford’s views. A thorium compound was 
covered with several sheets of paper sufficient 
to stop the a-rays emitled directly by the 
compound, but insufficient to prevent the 
passage of the emanation. Bodies placed in 
the space above the paper continued to 
manifest excited activity. A thin sheet of 
mica was sealed down over the compound. 
This barrier prevented the escape of the 
emanation as well as of the a rays. In 
the space above it no excited activity was 
induced on any object. 

There was no visible sign of the radio- 
active deposit left on the surfaces of bodies 
exposed to the emanation. Its presence, 
however, was clearly established by a number 
of physical and chemical tests. If a plate 
rendered temporarily active by exposure to 
thorium emanation were rubbed with a cloth 
some of its activity was removed from it and 
transferred to the cloth. If the plate were 
scoured with emery paper almost all its 
activity disappeared. A platinum wire 
activated by thorium emanation lost all its 
activity when raised to a white heat. When 
the heating was carried out in a closed vessel 
the activity lost by the wire was found to 
have been transferred in undiminished 
amount to the interior surfaces of the vessel. 

The chemical behaviour of the active 
deposit was equally striking. Rutherford 
found that the active deposit from thorium, 
collected on a platinum wire, was only 
slightly soluble in water or nitric acid, but 
that it could be dissolved off the wire by 
sulphuric, hydrochloric and hydrofluoric 
acids. The active deposit passed into the acid 
solvents and when the solutions were 
evaporated to dryness it remained in the 
residues and exhibited the same rate of decay 
in its activity as it would have done if it had 
been allowed to remain undisturbed on the 
wire. In another experiment Rutherford 
coated an activated platinum wire with a 
thin layer of copper by the electrolytic pro- 
cess. The activity of the wire was not 
affected by the coating and continued to 
decay at the same rate as on an uncoated 
wire. 

The origin of the active deposit from 
thorium having been traced to the decay of 
the emanation and some at least of its 
physical and chemical characteristics having 
been revealed, Rutherford’s next task was to 
study the manner in which the active deposit 
could be fitted into the general scheme of the 
spontaneous atomic disintegration theory. 
He had proved that the active deposit was 
the decay product of the emanation. But 
that was not enough. He had to explain the 
striking difference between the decay curves 
for a long and a short exposure deposit. 
Obviously this difference implied something 
of fundamental significance. 

The long exposure decay curve—curve A, 
Fig. 16—by itself was capabe of ready 
explanation. It was of the form which would 
be yielded by the one-stage decay of an 
clement R which, emitting a particles, dis- 
integrated into a stable end product § thus :— 


an § (stable). 

The short exposure decay curve (Fig. 17) 
could not, however, be explained in the same 
manner. More precisely only that portion of 
the curve which followed the point of maxi- 
mum activity could reasonably be regarded 
as representing the one-stage decay of a 
radio-active element into a stable end 
product. The earlier portion preceding the 
maximum indicated a growth and not a 
decay of activity. How could such a growth 
of activity be reconciled with a theory which 
postulated that all manifestations of radio- 
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activity involved spontaneous atomic dis- 
integration ? 

To this perplexing question Rutherford 
found the answer when he conceived the 
possibility that the active deposit might be, 
not a single radio-active element, but a 
mixture of two elements, each of which was 
subject to spontaneous atomic disintegration. 
According to this idea the first product of the 
decay of thorium emanation would be an 
element Q, which disintegrated into an 
element R, which in turn disintegrated into a 
stable end product §. Calling the emanation 
P, the process could be represented thus :— 


Pia Foil a yp a 
P— Q@-—— R— §&8 
(Emanation) (Active Deposit) (Stable) 


To account for the radio-activity of the 
active deposit—as measured by the electrical, 
or ionisation, method—the decay of one at 
least of the successive elements Q and R 
would have to be accompanied by the 
emission of a particles. Both might give rise 
to a particle emission, but initially Rutherford 
kept his mind open to the possibility that one 
of them—which one he could not say a@ priori 
—amight decay in what he called a “ rayless ” 
manner. 

There were three possibilities to be con- 
sidered : (1) Q and R each decayed with the 
emission of a particles, (2) Q decayed “ ray- 
lessly,” (3) R decayed “raylessly.” By a 
process of mathematical analysis Rutherford 
proved that the second of these alternatives 
—and it alone—could explain simultaneously 
the general forms of both the short and long 
exposure decay curves. Filling into his 
formule certain experimentally determined 
factors, he found that, on this supposition, 
for any length of exposure—short or long— 
the theoretical, or calculated, value of the 
activity agreed at all points with the 
observed value to a very remarkable extent. 

In a later article, as already said, the 
general theory of radio-activity will be pre- 
sented on a basis involving only simple 
arithmetic. Embodied in that discussion 
there will be given an argument closely repro- 
ducing Rutherford’s analysis of the active 
deposit problem. For the moment, however, 
it will be sufficient to examine in a general 
way the manner in which the second alter- 
native set out above accounts for the 
observed facts. 

According to Rutherford’s supposition, the 
a-ray activity arises from the decay of the 
atoms of element R. But although element Q 
decays without emitting a particles, its 
existence in the background has an important 
influence on the activity of the active deposit. 
It is the immediate daughter of the emana- 
tion. The R atoms are produced by the 
decay of the Q atoms and not directly by the 
decay of the emanation. 

Let a wire be exposed for some given 
length of time to the activating influence of 
thorium emanation. At the start of the 
exposure the deposit will consist entirely of 
element Q, but as time passes the Q atoms 
decay “‘raylessly”’ into R atoms. The R 
atoms so formed decay in turn into the stable 
end product § and in so doing emit a-rays. 
After a time, therefore, the deposit on the 
wire consists of a mixture of undecayed Q and 
R atoms and fully decayed § atoms. The 
composition of the mixture will vary with the 
length of exposure of the wire to the emana- 
tion. If the exposure is short the deposit will 
consist predominantly of Q atoms. These 
atoms decay raylessly and therefore imme 
diately after withdrawal the wire will exhibit 
little or no activity. But as the Q atoms 
decay they give birth to R atoms which, 
decaying in turn, give rise to an emission of 
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a particles. For a time the number of R 
atoms which decay per second is more than 
made good by the number of new R atoms 
born per second from the Q atoms. The 
number of R atoms existing in the deposit 
therefore increases and as a consequence the 
wire shows increased activity. In time, how- 
ever, a point will be reached at which the 
number of R atoms decaying per second is 
just equal to the number of new R atoms 
born per second from the Q atoms. At this 
point the activity of the wire will reach a 
maximum value. Thereafter the decay of 
the Q atoms will fail to a constantly increasing 
degree to supply fresh R atoms at a rate 
sufficient to replace the R atoms which decay. 
The number of R atoms in the deposit will 
therefore diminish and as a consequence the 
activity of the wire will steadily decrease, 
ultimately becoming zero. 

With a long exposure to the emanation the 
deposit on the wire will consist predomin- 
antly of R atoms. Such Q atoms as are pre- 
sent in the deposit on the withdrawal of the 
wire from the emanation will, from the start, 
fail to give birth to new R atoms at a rate 
sufficient to compensate the rate at which the 
existing R atoms decay. The number of R 
atoms in the deposit will therefore con- 
tinuously decrease and hence from the start 
the wire will show a steadily diminishing 
activity. 

This explanation is based, as has been 
said, on the assumption that the Q atoms 
decay raylessly into R atoms and that the 
emission of a-rays is confined entirely to the 
decay of the R atoms into § atoms. If this 
supposition is reversed or if it is assumed that 
both stages of the decay process give rise to 
the emission of a-rays the inferences to be 
drawn will not be in accordance with the 
essential characteristics of the experimental 
results. One other fact should be noted. 
The full implementation of the argument 
requires us to assume that the rate of decay 
of the Q atoms into R atoms is considerably 
slower than the rate of decay of the R atoms 
into § atoms. If this assumption is not made 
the argument will lead to inferences dis- 
cordant with the experimental results. The 
assumption is justified. The half-life period 
of the element which we have referred to as Q 
has been measured and is known to be about 
10} hours. That of the element correspond- 
ing to R has been found to be about one 
minute. 

So far for the sake of simplicity we have 
assumed that the activity of a radio-active 
substance is determined solely by its rate of 
emission of a particles. To a first degree of 
approximation this assumption will be suffi- 
ciently satisfactory if the experimental 
results being studied have been obtained by 
the ionisation method of measuring the 
activity of the substance. The ionisation 
powers of the a, 8 and y-rays are roughly of 
the relative order 10,000, 100 and 1. If, 
therefore, a radio-active element decays with 
the emission of all three kinds of ray simul- 
taneously the contribution to the total 
ionisation effect made by the f-rays will be 
small and that of the y-rays still smaller. 

Nevertheless, both contributions may be 
quite measurable. If the substance is 
shrouded by a thin barrier sufficient to 
absorb the a-rays the ionisation effect 
recorded will be due to the B and y-rays, if 
any such rays are present. With a thicker 
barrier the a and f-rays will both be absorbed 
and the ionisation effect recorded will be 
produced solely by the y-rays. In this way it 
is possible to discover whether the a-rays are 
accompanied by B and y-rays and to deter- 
mine what proportion of the total activity is 
contributed by each of the three kinds of ray. 
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When Rutherford examined the active 
deposit of thorium in this way he found that 
B and y-ray emission accompanied the pre- 
dominant a-ray emission. Plotting the 8 and 
y-ray ionisation effects separately for various 
lengths of exposure of the wire to the 
emanation he discovered that the curves 
obtained had identically the same general 
characteristics as those for the a-ray ionisa- 
tion effect. From this observation he drew 
the conclusion that while the element Q 
decayed raylessly the element R decayed 
with the emission of all three kinds of ray. 
Had he assigned any of the B or y-rays to the 
decay of Q the f and y-ray curves would not 
have followed the form of the a-ray curves so 
exactly as they did. 

With the establishment of this theory 
regarding the active deposit yielded by 
thorium, Rutherford proposed that the three 
elements which we have called Q, R and § 
should be named respectively thorium-A. 
thorium-B and thorium-C. In accordance 
with this nomenclature the disintegration of 
thorium, as so far established, could be 
represented thus :— 
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When the active deposit yielded by the 
emanation of actinium was studied in a 
similar way it was found that the general 
character of the results was identical with 
those for thorium, although naturally the 
actual numerical values were different. The 
disintegration of actinium could therefore, it 
seemed, he represented thus :— 
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Actinium-C (stable). 


The difficulty of obtaining actinium in an 
assured state of purity introduced some 
uncertainty into the assignment of the rays 
emitted by it and its immediate product. 
Actinium-X certainly decayed with the 
emission of a-rays, but the evidence available 
suggested that 8 and y-rays might also 
accompany its disintegration. As for acti- 
nium itself, the evidence available led to the 
suspicion that its decay was “ rayless.”’ 

There remained to be studied the active 
deposit yielded by the emanation from 
radium. The results of that study proved to 
be surprisingly different from those presented 
by thorium and actinium. They provided 
another test for the validity of the spon- 
taneous atomic disintegration theory and 
after prolonged experiment and analysis were 
found to be in harmony with it. 
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Coat Tark ReEsEaRCH AssocIATION.—The new 
laboratories of the Coal Tar Research Association, 
at Gomersal, near Leeds, were opened by Sir John 
Anderson on May 12th. 
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The British Industries Fair 


No. [V—(Continued from page 593, May 19th) 


We continue below a brief description of 
some of the exhibits at the British 
Industries Fair, which closed last Friday, 
May 19th. 


F. W. Brackett anp Co., Lrp. 


In addition to its range of small industrial 
pumps, F. W. Brackett and Co., Ltd., of 
Colchester, showed as a working exhibit an 
industrial central-flow band screen for con- 
tinuous screening of water for power stations, 
waterworks, &c., a rotating cup screen and 
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one of its “ Argosy”’ reciprocating water 
pumps. 

The automatic central-flow band screen is 
illustrated in Fig. 45. Its main frame con- 
sists of a rigidly braced rectangular frame- 
work built up from heavy rolled steel sections. 
At each corner of the frame roller paths with 
renewable tracks accommodate the main 
chains, and adjustable sealing plates are 
attached to the frame to prevent the passage 
of unscreened water past the screening band. 
This frame is usually built in two or more 
sections to facilitate handling and transport. 

The main shaft of the screen is carried in 
heavy cast iron housings with adjustable 
gunmetal bearings. Mounted on this shaft 
is a pair of alloy iron sprockets, which are 
used for rotating the band. Each sprocket 
consists of a separate toothed ring bolted 
to a hub which is fixed to the shaft. These 
driving sprockets can be adjusted for height 
in the screen frame to tension the main chains, 
by means of jack screws. 

For screens having an effective width of 
4ft and over, the main shaft is driven by 
totally enclosed worm reduction gearing, and 
below that width the driving sprockets of 
the screens are mounted directly on the main 
shaft, no countershaft or gearing being 
provided. Thescreen is mounted in asump so 
that the water passes through both the 
ascending and descending sides of the band 
and, after depositing the debris on the per- 
forated panels, passes through the centre of 
the screen frame to the screened water 
chamber. If necessary, an emergency by-pass 


door can be raised to allow unscreened water 
to by-pass the screening band. 

The screening mesh is built up of heavily 
galvanised steel panels perforated ith 
square holes of appropriate size and ha: i 
curled ends which hinge about the lacder 
bars used to cross connect the main side 
chains. The meshes of the screen are arran zed 
to overlap one another to present an un. 
broken surface to the unscreened wa ter, 
An elevating tray fixed to each mesh pi nel 
extends across the full width of the ser>en 
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and, in addition to forming a positive elevator 
for debris, also serves to stiffen the plate 
itself. 

Debris elevated by the band is washed off 
at the screen head by high-pressure water 
issuing from nozzles fitted with special 
sprayer plates. The wash water and debris 
is collected in a sheet steel hopper fitted to 
the upper end of the screen. 


JoHN THompson (WOLVERHAMPTON), LTD. 


A travelling grate stoker suitable for 
firing all types of shell boilers has been 
developed by John Thompson (Wolver- 
hampton), Ltd., on the lines dictated by 
practical experience extending over many 
years.in power station practice. This expe- 
rience has shown that the carrier bar stoker 
gives high efficiency and requires a minimum 
of maintenance under varying conditions. 

In the stoker which was to be seen on this 
firm’s stand the main frame, coal hopper 
and air supply arrangements follow normal 
design, but the grate surface is supported 
so that it does not transmit any load. 
For this reason Renold driving chains are 
provided, and the cast iron grids are sup- 
ported by means of steel rods and tubes. 
The whole arrangement is such that grids 
requiring removal and replacement can be 
renewed without disturbing the continuity 
of the driving chains. The grids are so 
designed that they receive the maximum 
amount of air cooling and are so arranged 
that riddlings and fine ash are easily freed. 
With fuels of a high ash content a continuous 
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de-ashing system can be supplied, if necessary. 

This firm’s associated company, John 
Thompson Water Tube Boilers, Ltd., 
again showed two scale models of power 
station installations, one for the B.E.A. and 
the other for Sweden. A section of one of the 
welded boiler drums concerned weighs about 
16 tons and has a wall thickness of 3}in. 

Another associated company, John Thomp- 
son-Kennicott, Ltd., showed a de-ionisa- 
tion plant and a portable de-ionisation plant 
for the production of absolute water, and a 
pressure filter, as well as a Dejector for con- 
ditioning boiler water. 


A. REYROLLE AND Co., Lrp. 


‘he main exhibit on the stand of A. Rey- 
rolle and Co., Ltd., Hebburn, Co. Durham, was 
a type ORT2, 33kV, 500MVA outdoor 
circuit breaker complete with its associated 
isolators. Its simple construction, using 
three single breaks, contributes towards 
economy in first cost and in subsequent main- 
tenance. 

A welded steel top plate, which is the basic 
constructional member, supports six bushings 
carrying the contacts, the welded steel tank 





Fic. 46-33KV OuTDOOR O1L CIRCUIT 
BREAKER—REY ROLLE 


and the operating mechanism. Space is 
provided around each bushing to accommo- 
date the associated current transformer, 
which is separately enclosed in its own cham- 
ber, the secondary connections being taken 
through oil-tight terminals through the top 
plate into the mechanism enclosure. The 
complete circuit breaker unit is fully assembed 
and adjusted at the works, and is despatched 
as a single assembly so that erection on site 
involves no more than mounting the unit 
on four lightly braced tubular pillars, as 
illustrated in Fig. 46. 

In the welded steel tank accommodating all 
the three phases, each moving contact is 
driven by an individual insulated member 
from a common shaft extending into a welded 
steel weatherproof enclosure that houses the 
operating mechanism and is adequately 
ventilated and electrically heated to prevent 
condensation. The circuit breaker is closed 
hy means of a hand-charged or motor- 
charged spring with local mechanical or 
remote electrical release, and the closing 
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automatically charges the kick-off spring. 
Single-shot automatic reclosing can be pro- 
vided by the addition of a simple relay. 

The contacts are supported and held in 
alignment by the bushings. The three fixed 
contacts, each with two pairs of spring-loaded 
self-aligning fingers, are engaged by three 
moving blades carried by light alloy arms. 
Each arm is hinged to its bushing, the current 
being carried by a flexible laminated con- 
nection. All contacts, fixed and moving, 
are fitted with extended arc-resisting tips. 

A Reyrolle “turbulator” are control 
device is fitted at the break in each phase. 
The turbulator consists of a series of insu- 
lated plates clamped in a strong moulded 
housing over the fixed contact, the purpose 
of the device being to reduce the arc time and 
the total are energy and minimise contact 
wear and oil deterioration. 

The secondary wiring and the service 
supplies to the circuit breaker are brought to 
the mechanism enclosure through a single 
conduit from a marshalling terminal box 
attached to the pillar framework. 

The isolators are three-post units with 
local hand control, and one three-phase set 
of post insulators supporting fixed contacts 
includes cable-sealing ends. 

Another interesting switchgear panel which 
wasshownisa3:-3kV, 800A, 150MVA air-break 
circuit breaker in a sheet steel enclosure, 
one side of which has been replaced by Perspex 
sheets to show the internal construction. 
Separate compartments house the busbars, 
the current-transformers, and the air-break 
circuit breaker, which has castor wheels to 
facilitate its isolation and its complete with- 
drawal from the enclosure. Automatic 
locking-off doors and the usual safety and 
interlock features of draw-out switchgear are 
provided. The voltage transformer isolation 
is novel, giving ready access to the primary 
fuses, and the circuit cable-box on the back 
can be arranged for cables entering from either 
above or below. 


Pert ContTrots, Lrp. 


Of particular interest among the auto- 
matic temperature and safety controls dis- 
played on the stand of Perl Controls, Ltd., 
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FIG. 47-MAGNETIC GAS VALVE 
-PERL CONTROLS 


672, Fulham Road, London, S.W.6, is a 
magnetic gas valve, which the company 
has recently developed. 


The drawing reproduced in Fig. 47 
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shows this valve fitted directly to the cover 
of a standard diaphragm-operated: relay 
gas control valve designed for high/low 
operation or complete cut-off. In accor- 
dance with common practice, such a dia- 
phragm-operated valve, employed for the 
electrical control of large gas flows, is con- 
nected to a small electro-magnetic valve, 
which receives a continuous efflux weep 
flow of gas from the relay valve and uses it 
to control the position of the diaphragm. 

In the company’s new magnetic gas 
valve, however, a small pilot magnetic 
valve is arranged to control an influx weep 
flow of gas to the diaphragm of the relay 
valve. The drawing shows the magnetic 
valve in the energised position: the solenoid 
coil has lifted the armature and the valve 
has shut off the auxiliary flow from the 
inlet of the relay valve to the chamber 
above the diaphragm, opening this chamber 
to atmosphere via the upper port of the 
valve. Gas pressure from below then lifts 
the diaphragm and the main valve, the gas 
above the diaphragm being expelled in a 
short burst through the exhaust port. 

De-energisation of the solenoid permits 
the armature and the valve to drop, the 
exhaust being shut off, and the auxiliary 
gas flow to the chamber above the diaphragm 
being re-established. This results in a rapid 
depression of the diaphragm and, hence, 
prevents any further gas from passing to the 
burners. Advantages claimed for the new 
valve include economy of working due to 
a short-lived weep gas flow to atmosphere ; 
feasibility of a large weep rate of flow per- 
mitting rapid control of the relay valve, 
and a facility to restrict the discharge of 
weep gas to atmosphere, causing slowed- 
down re-opening of the relay valve, thus 
ensuring smooth ignition of the appliance 
burners. 


LONDEX, LTp. 


Automatic electrical control apparatus, 
including a wide range of relays, process 
indicators, 


timers and remote flow was 





FiG, 48-REMOTE FLOW INDICATOR WITH 
COVER REMOVED—LONDEX 
displayed by Londex, Ltd., 207, Anerley 
Road, London, 8.E.20. 

The transmitter for a typical liquid flow 
indicator is illustrated in Fig. 48, in which 
the cylindrical dust cover has been removed 
to show the general arrangement of the 
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unit. Briefly, the operation of the trans- 
mitter is as follows. Flow of liquid drives 
a spindle carrying an impeller and a per- 
manent magnet, which actuates electrical 
contacts mounted outside the glass dome 
enclosing the rotating assembly ; each time 
the magnet poles pass the contacts, a cir- 
cuit is broken and the resulting sequence of 
current pulses operates either of two forms 
of indicator. 

In the first of these indicators (type 
“Flow E”’) the pulses are used to trip a 
motor contactor, or to carry out a sintilar 
function, when flow ceases. The relay 
equipment, suitable for the appropriate 
standard a.c. voltage, consists of a double- 
wound transformer with static screen and 
a Londex relay. Operation of this relay 
system is independent of whether the trans- 
mitter contacts remain open or closed when 
flow ceases. In the second indicator (type 
“Flow 8”) the transmitter operates an 
indicating unit such as a relay system con- 
trolling a signal lamp, which flickers while 
flow occurs and is extinguished when flow 
ceases; the rate of flow is indicated by the 
rate of flicker of the signal lamp. 

Another interesting development carried 
out by the same firm is to be seen in a 
photo-electrically operated machine designed 
for measuring the area of leather or similar 
materials. The machine consists essentially 
of a photo-electric cell mounted above a 
table fitted with a circular, opalescent glass 
top. Underneath the table is a battery of 
electric lamps suitably enclosed and arranged 
to illuminate the whole of the glass top. 
When the leather to be measured is laid 
flat on the glass top the amount of light 
cut off from the cell is proportional to the 
area of the leather. The resultant decrease 
in light reaching the cell is converted into a 
corresponding electrical change, which is 
amplified and shown on a separate indicator 
unit consisting of a cabinet carrying a large 
dial calibrated in square feet. 

Hymatic ENGINEERING Company, LTD. 

The mobile compressor set, illustrated in 
Fig. 49, is the most recent addition to the 
range of equipment made by the Hymatic 
Engineering Company, Ltd., of Redditch. 
This unit is a general-purpose machine with 
a displacement of 7 cubic feet per minute and 
can either be driven by a 2 h.p., 1800 r.p.m., 





Fic. 49-Mozite AiR COMPRESSOR—HY MATIC 


four-stroke petrol engine as shown or by an 
electric motor. 

The machine is mounted on a fabricated 
steel chassis having detachable handles and 
fitted with two pressed steel disc wheels with 
solid rubber tyres. A single-cylinder, single- 
stage air compressor running at 1000 r.p.m. 
is designed for supplying air at a pressure of 
80 Ib per square inch to a 10-gallon air/liquid 
container. With this container the unit can 
be used to spray light-bodied fluids such as 
insecticides, washes, creosote, &c. 
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This machine is fitted with the maker’s 
latest design of air rectifier and reducing 
valve, which removes oil and water from the 
high-pressure air and reduces the high- 
pressure air on the inlet side to a constant 
value for delivery on the outlet side, irre- 
spective of the rate of demand or pressure 
variation of the incoming air. Compressed 
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air is fed into the unit at a high velocity 
through an orifice, and mechanical separation 
of impurities is effected centrifugally by a 
downwards rotating spiral motion. In a 
second stage of purification the air passes at 
a reduced velocity through a “ scrubbing” 
medium to be delivered clean and dry at the 
reducing valve or high-pressure outlet. 


(T'o be continued) 


The Iron and Steel Institute 


No. IV—(Continued from page 600, May 19th) 


a concluding session of the meeting 
was held on the afternoon of April 27th. 
The following papers were presented :— 


BLAST-FURNACE GAS CLEANING: AN 
ANALYSIS OF PLANT PERFORMANCE 
By R. F. Jenntnos, B.Sc. 

SyYNOPsIS 

The operation of cleaning plant for blast-furnace 
gas is surveyed from an engineering standpoint. 
A very clean gas can be obtained by present-day 
systems of cleaning, but the consumption of mecha- 
nical power and water, the loss of gas pressure, 
and the large © requirements involved, might 
well be substantially reduced. 

Principles of operation are described and dis- 
cussed, and possible lines of improving separating 
power and mechanical efficiency are suggested. 

Attention is drawn to the lack of data on this 
subject, particularly on water-spray systems and 
the behaviour and nature of blast-furnace dust. 

No attempt is made to assess detailed costs of 
gas-cleaning systems. 





BLAST-FURNACE GAS CLEANING : METHODS 
FOR CALCULATING THE MOTIONS OF 
PARTICLES IN A GAS. 

By J. StRuncer, B.A. 
SyYNopsIs 


Curves are given by means of which many prob- 
lems concerning the behaviour of particles in a 
gas stream may be solved, at least in part. Of 
particular advantage in the analysis of tests on 
blast-furnace gas-cleaning plant is a nomogram 
by means of which measurements of particle 
free-falling speeds may be extrapolated to give 
the terminal velocity under the conditions existing 
within the plant. It is considered that this will 
give much more accurate results than those obtained 
by the usual method of applying Stokes’ law and 
extrapolating far beyond its limit of validity. 


‘DISCUSSION 


Mr. N. H. Turner (Appleby-Frodingham 
Steel Company) said that in support of the 
need for more knowledge he could not do 
better than relate two experiences at Appleby- 
Frodingham in connection with the design 
of gas cleaning equipment. The first related 
to bag filters in dry gas-cleaning plants. 
The main units of these plants, nominally 
capable of operating at 1,250,000 cubic feet 
per hour, were never capable of passing 
more than 70 per cent of this output and 
still maintaining the life of the bag within the 
specification. A special investigation carried 
out after some years of operation to try 
to establish the cause of that inefficiency 
led to the development of an entirely dif- 
ferent technique of operation and had since 
permitted the plants to operate in a fully 
satisfactory manner. The second experience 
occurred just before the war, when a set of 
four new disintegrators was installed, each 
to operate at approximately 3,000,000 cubic 
feet per hour with a power consumption of 
some 460 h.p., but which was found to 
require some 230 h.p. more each to fulfil 
this duty. Alteration by the makers, which 
consisted in removing every other bar from 
the stator and every other bar from the 
ring of the rotor, produced a very marked 
decrease in power consumption. Approxi- 
mately 250 h.p. less was required for the 
same performance and under the same 





conditions, and within the error of assess. 
ment the gas-cleaning efficiency was uot 
affected at all by the modification. 

A third instance, which had a bearing on 
the reference to rule-of-thumb methods 
was that of four disintegrators which were 
supposed to be identical but which each liad 
a different power consumption. The if. 
ference between the best and the worst 
was of the order of 10 per cent over most 
of the output range. On the other hand, 
the pressure lift curves were the same for 
all of them. 

Mr. J. F. R. Jones (John Summers and 
Sons, Ltd.), after commenting on the large 
amount of water at present used in wet 
gas cleaning—of the order of 40 gallons per 
1000 cubic feet of gas—and the large space 
and capital cost of gas-cleaning plant, which 
might or might not be usefully reduced by 
improved designs, said there was room for 
the trial of new ideas in gas-cleaning plant. 

Mr. R. Jackson (British Coal Utilisation 
Research Association) was very glad to see 
the emphasis laid by Mr. Jennings on the 
relation between efficiency of collection 
and the size of the particle. The overall 
efficiency varied very much with the type 
of dust and the burden, and the detailed 
statement given in this paper was an example 
of how the efficiency ought to be described. 
Such a statement of data was rarely avail- 
able. 

Mr. W. B. Wright (Colvilles, Ltd.) re- 
marked that the cost to the industry of gas 
cleaning—about £1,250,000 per annum— 
was a considerable expenditure and called 
for every attempt to be made to reduce it. 
Prior to the war, the disparity between the 
cost of cleaning by electrostatic and dis- 
integrator methods was not such a serious 
matter as it was to-day on account of the 
increased cost of fuel, and on the face of it 
there was much to be said in favour of the 
electrostatic method. During the last ten 
years the electrostatic technique had greatly 
improved but there had been a tendency 
to under-estimate the operational irregu- 
larities of these plants. But in spite of the 
adverse criticism which many people levelled 
at the use of disintegrators, he was glad 
that Mr. Jennings had been bold enough to 
suggest that by replacing the methods of 
design of the past by a scientific investi- 
gation of the problem many of the advan- 
tages of the disintegrator might not be badly 
compromised while the power consumption 
might be greatly reduced. 

Mr. P. G. W. Hawksley (British Coal 
Utilisation Research Association) said that 
whilst Mr. Jennings had made a very valu- 
able contribution to the understanding of 
gas cleaning processes, he would have liked 
him to have extended his treatment of the 
collection of particles by moving water 
droplets to the process of collection of 
particles by stationary fibres in a filter. 
The two processes were of a similar type 
and there were possibilities of improving 
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filters and keeping the pressure drop down 
if the fibre size was controlled rather than 
the fibre spacing. If-an endeavour were 
made to find out what the fundamental 
processes were, it might be possible to 
construct a filter which would be more 
effective than the uncontrolled fibres and 
hairs sticking out of the cloth. Although 
Mr. Jennings considered that aerodynamic 
processes were the main separating agencies, 
it seemed improbable that very fine particles, 
say, under 10, should really separate aero- 
dynamically. He suggested that agglomera- 
tion was quite possibly important for the 
finer sizes, and there were also mass convec- 
tion currents in the system and the transport 
of masses of air in an irregular manner. 
It could not be such a simple and tidy 
process as that which Mr. Jennings would 
like them to accept. 

Mr. J. H. Flux (United Steel Companies, 
Ltd.) said the United Steel Companies had 
recently been considering the cleaning of 
waste gases from furnaces and he wondered 
whether Mr. Jennings had any information 
on how the efficiency of an electrostatic 
precipitator was affected when it was called 
upon to deal with fine iron particles which 
were conducting and might be magnetic ; 
and also upon what was the effect of tem- 
perature on the efficiency ? 

Mr. Jennings replied briefly. 
Mr. Stringer also made a very brief reply. 
Finally, there was a joint discussion on :— 


PROPOSALS FOR THE MODIFICATION OF A 
BLAST-FURNACE TOP TO GIVE CON- 
TROLLED BURDEN DISTRIBUTION. 

By E. L. Dramonp, M.Sc.(Eng.), M.I.Mech.E. 

SYNOPSIS 

This paper embodies a practical engineering 
design for modifying an existing blast-furnace to 
give control of pres Boy segregation by the method 
of a moving frustum below the big bell, as proposed 
by Dr. H. L. Saunders. An alternative design, 
using @ fixed frustum, is also presented, which 
gives nearly as wide a range of control by a some- 
what ae method. The degree of control given 
by each design is examined in the Appendix. 





A NEW BLAST-FURNACE STOCK-ROD GAS- 
SEAL. 
By E. J. WALKLATE. 
SyNopsis 


The provision of an efficient gas-seal for the stock 
rod on @ blast-furnace has, in the past, presented 
considerable difficulty, and many types of gland 
have been produced. At the best, these usually 
have remained gas tight only with constant atten- 
tion. The paper is a description of a gas-seal 
evolved, after more than three years’ trials, by 
Stewarts and Lloyds, Ltd., at Corby. 


Discussion 


Mr. F. C. Doherty (Stewarts and Lloyds, 
Ltd.), who introduced the paper by Mr. 
Walklate, traced the history of the experi- 
ments undertaken at Corby in order to find 
the best type of stock-rod seal. He said 
that all four blast-furnaces at Corby were 
originally equipped with a metal-to-metal 
seal for the rotary distributor hopper, which 
depended for its effectiveness on the dead 
weight of the rotary hopper. The seals 
for the large bell and stock rods were merely 
close fitting steel collars embracing these 
rods at their points of exit. With hard 
driving of the furnaces, coupled with a 
gas pressure of 60in water gauge, none of 
these seals proved effective and at one time 
the loss of gas from all causes, including 
week-end loss, amounted to approximately 
30 per cent of the make. It was therefore 
felt that all causes of leakage should be 
thoroughly investigated. As the result of 
the work done at Corby the overall gas loss 
had been reduced to 10 to 15 per cent of 
the make, and when No. 2 furnace was 
modernised the loss was expected to be 
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reduced to about 8 per cent. Part of the 
credit for this must be attributed to a 
lowering of the furnace top pressure to about 
40in w.g., consequent upon extensions 
to the gas cleaning plant. The installation 
of a new type of distributor, embodying a 
stuffing-box containing two rings of hydraulic 
lip packing under pressure from a Tecalemit 
high pressure grease lubricating system, 
had almost completely stopped gas leakage 
between the rotary hopper and the fixed 
gas seal casing. Loss of gas from the 
top of the small bell rod had been reduced 
to very small proportions by the provision 
of a special type of split plate seal. The 
third cause of loss—where the stock-rod 
emerged from the furnace—had proved 
much more difficult to overcome. Over a 
period of years, however, a number of 
different types of seal had been tried out 
and a much improved efficiency and length 
of life obtained. The latest type had been 
described by Mr. Walklate in his paper and 
provided a very good gas seal with the mini- 
mum of maintenance. One of the causes 
of the eventual failure of the seal was pitting 
of the test rod surface. The rods were made 
of bright mild steel bar, and the pitting was 
caused not only by abrasion due to flue 
dust but also to corrosion resulting from the 
high sulphur content of the Corby iron ore. 
Serious consideration had been given to 
making these rods of an alloy steel resistant 
to these effects. 

Mr. I. 8. Scott-Maxwell (British Iron and 
Steel Federation) said that in considering Mr. 
Diamond’s design, he found it difficult to 
dissociate in his mind the top charging mecha- 
nism and what happened in the furnace 
down below. The present designs of top 
charging gear were, from an engineering 
point of view, extremely good, but iron- 
makers had realised for many years that the 
results produced inside the furnace were 
by no means perfect. The difficulties, 
to put it rather simply, arose primarily 
from the segregation of material which 
occurred at the stockline and which persisted 
for a long way down the shaft, owing, of 
course, to differences in the size and density 
of the materials being charged. In the 
double bell and hopper system there was a 
rise in preferential gas flow due to this cause 
and it meant that the total effective volume 
of the furnace was not being fully utilised 
for pre-heating and reduction of the ore. 
As furnaces had been built for larger and 
larger outputs this factor had tended to 
increase stack height in relation to hearth 
diameter. Again, the uneven distribution 
experienced with present methods also gave 
rise to different rates of descent for the 
materials moving down the furnace, which, 
under extreme conditions, caused violent 
slipping of the charge, high flue dust pro- 
duction and uneven hearth temperatures, 
and also irregular iron quality, to mention 
a few of the troubles; but even in normal 
operation some of these effects were probably 
always present. It was therefore very 
important that, if at all possible, the pre- 
sent methods of distribution should be 
improved. The designs in Mr. Diamond’s 
paper were the logical outcome of a long 
series of investigations into these prob- 
lems, chiefly in the laboratory, coupled with 
some field tests on full-size furnaces. If 
the two alternatives submitted could be 
evolved into a practical operating design, 
he believed that many of the present troubles 
would be eliminated. He sincerely hoped 
that this idea would be pursued—whereby 
the lumps and fines might be distributed 
more evenly across the stockline area— 
and not be swamped by the increasing popu- 
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larity of the American high top pressure, 
which in some respects achieved the same 
kind of result. There was, however, another 
consideration and that was ore preparation. 
It was quite true to say that a combination 
of ore preparation and controlled distribu- 
tion might well produce some phenomenal 
results. 

Mr. F. C. Docherty (Stewarts and 
Lloyds, Ltd.), referring to the moving 
frustum design which the Corby drawing- 
office took some part in preparing, said 
the design might show some good results, 
provided somebody could be found with the 
courage to try it out on a full-size furnace ! 
A blast-furnace, unlike many other items of 
the plant, could not be shut down in order 
to repair or remove an experimental unit 
which had proved a failure—except at 
enormous expense. Progress in blast-fur- 
nace development must, of course, go on, 
but it would seem that the sizing of ore, 
sinter and coke which was a feature of modern 
practice would, to a large extent, overcome 
the problem of stockline segregation and 
make the provision of more complicated 
charging apparatus less necessary. Both 
the designs described in Mr. Diamond’s 
paper, as adapted to an existing furnace, 
would require the lowest bell position to be 
from lft to 2ft lower than normal, with a 
slight reduction in volume of material in 
the stack. Opening the large bell for every 
skip load would mean some loss of opera- 
tional time and so, too, would the operation 
of the somewhat complicated mechanism 
for lowering the large bell in the second 
design. Both these schemes might operate 
successfully with a burden consisting of 
ore, coke, limestone, &c., and sinter, but 
he could see a considerable tendency for 
jamming to occur if awkward shaped scrap 
was included in the charge. Commenting 
on Mr. Diamond’s remark that the mecha- 
nism for operating the fixed frustum design 
could be simplified if the source of movement 
were transferred to the furnace top, he said 
that for several years 2lin diameter air 
cylinders operating at 100 lb per square 
inch pressure were used on the tops of the 
Corby furnaces for actuating large bell- 
depressing mechanisms, required on account 
of the high gas pressure. These cylinders 
and the lever arrangements gave no trouble 
and proved quite satisfactory. 

Mr. A. Bridge (Appleby-Frodingham Steel 
Company) said that the scheme for the 
moving frustum was devised with the object 
of trying to fit it in an existing furnace. 
Had they been given a free hand, objections 
could have been overcome. The investi- 
gators were called in as an Engineering 
Sub-Committee of the Blast-Furnace Prac- 
tice Committee to devise these schemes. 
Something could be done if the blast-furnace 
operator wanted it. But he, as an engineer, 
did not want it. What he found remark- 
able was that the blast-furnace operators 
and Dr. Saunders asked the engineers to do 
something to give good distribution in the 
furnace but when they produced something 
they could not find anybody who wanted 
it ! 

Dr. H. L. Saunders (Imperial College of 
Science) said that in two or three years’ 
time we should be inundated with fines in 
this country and they would have to be 
smelted if we were to keep up our iron 
output. Therefore some means must be 
found to ensure that those fines remained 
in the furnace and were not disgorged in 
the form of flue dust. Flue dust might 
amount to 150 Ib to 250 lb per ton of metal 
made and that was quite serious. Why was 
this flue dust loss so high? He believed 
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there was only one answer, and that was 
localised channelling due to mal-distribu- 
tion. It would be appreciated that a great 
deal of thought and work had been put 
into the design of these modified charging 
systems to séscure this improvement in 
furnace operation. Offers of assistance had 
been received to try the scheme out at ground 
level—and these were greatly appreciated— 
but no one had volunteered to test the instal- 
lation in situ. 

Reference had been made to burden 
preparation and high top pressure, but bur- 
den preparation plant involved a large 
capital expenditure, although admittedly 
it could deal with many thousands of 
tons of material. Not every works could 
have its own plant and if some kind of 
distribution from a central point was to 
be arranged, then the question of freight 
charges became serious. There were two 
points he wished to make in connection 
with burden preparation. Was it the initial 
25 per cent of preparation or the final 25 
per cent of preparation which really counted 
in reducing the coke rate and thereby the 
cost of the iron? Secondly, was burden 
preparation itself and by itself, i.e., the 
preparation of the ores, entirely sufficient ¢ 
Should not coke bedding also be considered, 
not only to iron out size factors but to 
iron out the wide differences in the coke 
quality, where certain plants were forced 
to use such a large number of different kinds 
of coke? Until the sizing effects were 
eatried out to a degree which had been 
aceurately determined, we should always 
be up against the question of the choice 
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of the right charging cycle to adopt. That 
was likely to be quite different with small 
burden preparation from what it was with 
considerable burden preparation, and per- 
haps that fact was not entirely appreciated. 
It was a point on which radial control 
definitely scored because it was capable 
of placing any size material, either coke or 
ore, in a desired place. As for top pressure, 
many people were eagerly awaiting the 
outcome of the first pressure trials in this 
country. But this innovation was intro- 
duced in the U.S.A. on the basis of far more 
meagre experimental evidence than was 
available for radial control, which, apart 
from hundreds of photographs and experi- 
ments in the laboratory, had at least been 
tested on a pilot stage. Moreover, the basic 
design of radial control could be adapted 
to any size of furnace and could be suitably 
arranged whether the furnace was dealing 
with home or foreign ores, or even with 
mixtures. He ventured to say that if one- 
tenth of the energy expended in the U.S.A. 
on the solution of the many problems 
associated with high top pressure had been 
directed in this country towards “ radcon,” 
the conservatism and doubts about main- 
tenance of alignment and the associated 
mechanical difficulties would have been 
overcome long ago. The control would be 
no more complicated and the cost of the 
installation would at least be comparable, 
if not less. 

Mr. Diamond replied shortly to the dis- 
cussion. 

The authors were thanked for their papers 
and the meeting closed. 
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Tae Gas TURBINE Power UNIT 

_— arrangement of the single-stage, open- 

cycle gas turbine with a heat exchanger, 
which is used for the power unit, is shown in 
one of the diagrams we reproduce. In this 
unit the air is aspirated by the compressor C, 
compressed, passed through the heat exchanger 
D, where it is preheated and delivered to the 
combustion chamber A. There part of the air 


is used for the combustion of the fuel oil injected 
under pressure, whilst the remaining and by 
far larger part serves to cool the side walls of 
the combustion chamber and to reduce the 
gas temperature at turbine inlet K to the value 
_ determined by the heat-resisting qualities of 
the blade material and the long service life 
demanded for such a plant. The hot gases 
expanding in the gas turbine B produce mecha- 
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nical work, part of which is used to drive the 
compressor, and the rest, forming the actual 
useful output, transmitted to the main gene. 
rator / through a reduction gear Z. Before 
escaping through roof louvres M to atmo. 
sphere the turbine exhaust gases pass through 
the heat exchanger, giving up part of their 
heat to the compressed air on its way to the 
combustion chamber. 

Air is drawn in through openings arraiged 
symmetrically in each side wall of the loco. 
motive and connected to the intakes N of the 
compressor by two closed ducts. This arrange. 
ment has been adopted in order to prevent 
combustion air becoming mixed with oil 
vapours or preheated in the machine room, 
The cast steel casing of the multi-stage axial 
flow compressor rests on the auxiliary frame, 
which also carries the gas turbine and the main 
generator with its reduction gear ZH. The air 
outlet pipe from the compressor is provided 
with a number of expansion joints P, which 
compensate for the different expansions of the 
gas turbine set and the heat exchanger. ‘The 
single combustion chamber has a replaceable 
liner of special steel. 

Fuel is sprayed into the combustion chamber 
by a central injection nozzle J, combustion air 
being admitted to the spray through swirl 
vanes G. The set is started up on light fuel 
(diesel) oil, and when it is thoroughly warmed 
up the fuel is changed to the heavy oil used 
for normal service. In order to obtain good 
atomisation in the burner nozzle, the high 
viscosity heavy fuel oil used is preheated in 
a system of tubes placed in the stream of the 
exhaust gases. The flame in the combustion 
chamber is ignited when starting up the set 
by an electrically heated ignition element. 
As the combustion gases pass down the com- 
bustion chamber they are gradually mixed 
with the excess air until a uniform temperature 
is reached at the gas turbine inlet. 

The inlet casing of the multi-stage reaction 
type gas turbine is made of special cast steel 
and the blades of a special heat-resisting 
alloy. Stainless steel has been used for the 
construction of the slotted roof over the heat 
exchanger through which the exhaust gases 
leave the locomotive. In order to reduce 
radiation losses all parts of the power unit are 
lagged and covered with aluminium sheeting. 

The gas turbine and the air compressor are 
each supported by two journal bearings, the 
compressor end bearing being a combined 
journal and thrust bearing to take up any 
residual axial forces of the set. The generator 
is driven from the compressor shaft through a 
single helical reduction gear, which has a 
special collar designed to take up the axial 
thrust due to the inclination of the teeth. 
The pinion and compressor shafts are con- 
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B. Gas turbine F. 
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D. Heat exchanger H. 
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nected by a toothed coupling. All bearings 
of the thermal-electric unit are lubricated by 
oil supplied under pressure from a direct-driven 
gear pump in the main gearcase. Fin oil 
coolers are mounted in the air intake openings 
in the side walls of the locomotive. 

The following main technical data of the 
gas turbine power unit at full load are of some 
interest :-— 

36 lb /square inch gauge 


Compressor delivery pressure 
1100 deg. Fah. 


Gas turbine inlet temperature 
Temperature of gas at exhaust 


toatmosphere ... ... ... About 480 deg, Fah. 
Gas turbine and compressor 
8 _ ee eee one eee eee = 6,800 7.p.m. 
Gear ratio 6-6:1 
Generator speed ere 875 r.p.m. 
Input at generator coupling 2,600 h.p. 


Overall thermal efficiency ..- 16+9 percent 
Corresponding fuel consumption 0-87 lb/h.p. hour 


THE ELEectTrRICAL EQUIPMENT 


The electrical equipment comprises the 
main generator, the traction motors, the 
auxiliaries and the electrical control apparatus. 
The main generator supplies four d.c. traction 
motors, which are continuously connected in 
parallel, through motor isolating switches and 
a reversing switch which determines the direc- 
tion of running of the locomotive. The motors 
are protected by overload relays in the main 
motor leads acting on the contactor of the 
respective motor. 

In order to obtain the strongly drooping 
characteristic essential for traction purposes, 
the generator is equipped with three inter- 
acting excitation windings, namely, a counter- 
compound winding, a shunt winding, and a 
separately excited winding. The latter is 
fed from the auxiliary diesel driven generator. 

The rotor carrying the electrically and mag- 
netically active part of the armature is a 
hollow steel casting. At the driving end the 
armature shaft is constructed so as to form a 
flange, which is bolted rigidly to the flange of 
the reduction gear so that at this end the 
armature is supported by the bearing of the 
reduction gear. The generator itself has only 
one journal bearing at the commutator end 
and this bearing is lubricated by oil under 
pressure, The armature lamination assembly 





TRACTION MOTOR AND GEAR CASE 


is pressed on to ribs on the hollow rotor. The 
commutator is bolted to the hollow armature 
shaft. The brush gear can be rotated. 

The generator is self-ventilated by a fan 
on the commutator side; cooling air is 
drawn in on the driving side and expelled 
underneath after passing over the bearing. 
The ratings of the main generator, which is a 
multi-polar machine with commutating pole 
and compensating windings, are as follows :— 
Continuous rating — at approx. 


One-hour rating “eS at approx, 


Maximum working voltage 760V 
Maximum working speed 876 r.p.m. 

The traction motors are entirely spring- 
borne (i.e., free with respect to axles) and rigidly 
fixed to the bogie frame. Motor torque is 
transmitted to the driving wheels by means 
of the spring drive already described. The 
motors are series wound and have forced 
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ventilation. Their ratings are as follows :— 

Continuous rating 397kW, 720V, 585A, 
1,650 r.p.m. 

One-hour rating 394kW, 636V, 660A, 
1,290 r.p.m. 


Each motor has a cast steel frame containing 
six main poles and six auxiliary poles, and 
the armature shaft runs in roller bearings. 
The six brush carriers, each carrying two 
brushes, are supported by a ring, which can 
be turned to allow of access to the brushes 
through an opening underneath the motor. 


THE AUXILIARIES 

The locomotive is equipped with an auxiliary 
direct current generator driven by a six- 
cylinder four-stroke Saurer diesel engine. 

In addition to the separate excitation 
current for the main generator the auxiliary 
generator provides the 
power for all the 
auxiliary machinery, 
lighting and heating on 
the locomotive, either 
direct or through the 
battery which it is 
charging. When starting 
the gas turbine power 
unit the auxiliary gene- 
rator supplies the nec- 
essary power tothe main 
generator, which runs 
as @ motor. Finally, 
the auxiliary generator 
can be connected to 
two of the traction 
motors (one in each 
bogie) and thus drive 
the locomotive as a4 
light engine. 

The construction of 
the auxiliary generator 
is similar to that of the 
main generator. The 
rotor carrying the 
armature stampings is 
coupled rigidly to the flange of the diesel 
engine. The auxiliary generator has only 
one bearing, which is at the commutator end 
and is of the roller type. The commutator is 
bolted to the hollow rotor and the brush gear 
can be rotated. 

The auxiliary generator is a multi-polar 
machine with counter-compound and starting 
winding. Its rating is as follows :— 


. 40kW at 100V, 1150 r.p.m. 


Continuous rating 
1,500 r.p.m. 


Maximum working speed ... 

Due to the use of the auxiliary diesel driven 
generator, both for starting the gas turbine 
and supplying the auxiliaries, the storage 
battery is comparatively small. It serves to 
start the diesel set and to supply those control 
and auxiliary circuits which are to be operated 
without the diesel set running. The “ Alklum ” 
type cadmium-nickel battery used consists 
of fifty-four cells with a capacity of 200 A-h. 

A voltage converter set consisting of a motor 
and generator built together as one unit, 
supplies current for the control and lighting 
circuits on the locomotive, the voltage being 
maintained constant by an automatic voltage 
regulator. 

A control oil pump maintains the oil pressure 
in the hydraulic control systems of the loco- 
motive, as well as lubricating the bearings of 
the power unit until its speed is sufficient for 
the direct-driven lubricating pump to function. 

The cooling oil pump delivers oil to the bear- 
ings of the gas turbine after it has been shut 
down in order to remove the heat which they 
receive from the still hot turbine. This pump 
is automatically started on shutting down the 
gas turbine and stopped by a time switch 
after sufficient time has elapsed for the gas 
turbine to cool down. 

Pumps for light and heavy fuel oil deliver 
the fuel to the combustion chamber under 
sufficient pressure for it to be atomised at the 
burner nozzle. The light oil is used in the 
turbine during the starting-up period only, 
and until the heavy oil, which is the normal 
fuel, is sufficiently preheated. 

The ignition rod is moved in and out of the 
combustion chamber by a small electric motor 
controlled from the driver’s desk. 
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An automatic barring gear is used to turn 
the shaft of the gas turbine through 180 deg. 
at intervals after it has been shut down in 
order to avoid a temporary deflection of the 
shaft whilst it is hot. The barring gear motor 
is automatically controlled by a time switch. 

There are two electrically driven blowers 
serving the four traction motors in the bogies, 
each blower supplying cooling air to the two 
motors in the adjacent bogie. These blower 
sets are situated in the machine room and 
connected by ducts and leather bellows to the 
traction motor cooling air branches. 

An electrically-driven set is provided to 
supply compressed air when the gas turbine 
set is shut down and the lccomotive running 
light on the diesel set, and to boost the produc- 
tion of vacuum for quick release of the vacuum 





DRIVER’sS DESK 


brakes on the train. For this latter purpose 
the set is switched in automatically when the 
driver places the brake valve in the release 
position. 

For the train-heating requirements the loco- 
motive carries a Clarkson Thimble Tube boiler 
of 1000 Ib/hour steam capacity. This boiler 
is fired with light fuel oil and incorporates two 
electric motors, for the feed water pump and 
the burner set respectively. 


LOCOMOTIVE OPERATION AND CONTROL 
EQUIPMENT 


All operations for the starting, stopping and 
control of the gas turbine power unit, the 
diesel generator set and the auxiliaries are 
remotely carried out from the cabs. All con- 
troller handles, push buttons and supervising 
instruments are conveniently grouped on the 
driver’s desk, of which a photograph is repro- 
duced. 

On boarding the locomotive, the driver 
first starts the converter set supplying the 
control current and then starts the auxiliary 
diesel generator set by pressing a push button. 


‘This operation connects the storage battery 


to the auxiliary generator, which then motors 
the diesel up to ignition speed. The driver 
can then switch the auxiliary generator on to 
the traction motors and shunt the locomotive 
at speeds up to about 15 m.p.h. This feature 
has proved to be very valuable and economical 
in service because it provides the locomotive 
with an alternative source of power and makes 
it unnecessary to run the gas turbine for light 
service requirements. 

A few minutes before the train is due to 
leave the driver starts the gas turbine set 
by connecting the auxiliary generator to the 
main generator, which, running as a motor, 
accelerates the gas turbine unit. Light fuel 
is not injected through the burner nozzle or 
ignited until the set reaches ignition speed. 
After ignition the thermal unit accelerates 
under its own power and the diesel generator 
is disconnected and switched over to supply 
current for the auxiliaries. A few minutes 
after starting the heavy fuel oil will have been 
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sufficiently preheated and the changeover 
from light fuel oil can be effected. 

The driver controls the starting of the 
train and its subsequent speed through the 
handwheel of the main controller, which acts 
on the governing system of the gas turbine. 
Each notch of the main controller corresponds 
to a certain power of the gas turbine unit, 
this power being determined by turbine speed 
and fuel quantity. A simplified diagram of the 
governing system is shown in the diagram on 
this page. 

When an electro-pneumatic valve A corres- 
ponding to each of the first nine notches on 
the controller B is actuated, two levers C and 
D appropriate to the electro-pneumatic valve 
set the speed of the turbine and the correspond- 
ing rate of fuel flow respectively. The lever D 
actuates the pilot valve E to set the pressure 
in the control oil system F, which determines 
the position of piston G. This piston controls 
the opening of the nozzle H and regulates the 
rate of delivery of fuel- At the same time lever 
C sets the speed of the gas turbine unit by 
moving the sleeve of the speed governor J. 

The natural characteristic of the series 
traction motors is such that these motors do 
not transmit the same power at all running 
speeds. The governing system must allow for 
this fact and it does so by means of the servo 
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current. If, on change of gradient, the trac- 
tion motors begin to demand more power 
than that corresponding to the controller 
position, then the power unit tends to slow 
down. The speed governor then causes the 
oil pressure in system JZ to rise, so that the 
piston of the servo field regulator begins to 
move to the left, to reduce the excitation current 
by increasing the resistance N. The result 
is that the output of the generator is reduced, 
at the same time the reduction in turbine speed 
corrected and a new state of equilibrium 
reached. 

When the piston arrives at its left-hand 
end position and the current demand from 
the motors has not beer fully met, the tur- 
bine speed would normally again start to fall 
off rapidly, as the servo field regulator can 
have no further influence. In this case the 
increase of control oil pressure in system D 
restricts the flow from the pilot valve and brings 
about a suitable increase in the rate of fuel 
delivery. 

Similarly, the reverse takes place when the 
power demanded by the traction motors 
diminishes. 

The above explains the working of the servo 
field regulator and its influence on the govern- 
ing system of the gas turbine when the main 
controller is left in a certain position. When 
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DIAGRAM OF GOVERNING SYSTEM 


field regulator developed by Brown Boveri 
for thermo-electric vehicles. In a state of 
equilibrium, when the locomotive is running 
at constant speed and tractive effort, the power 
developed by the power unit corresponds to the 
power demands of the generator, the turbine 
speed remains the same and the regulation 
system is not brought into operation. 

-On the lower notches of the controller which 
are used for starting the train the rate of 
delivery of fuel is higher than is necessitated 
by the power demands so that the turbine 
speed somewhat exceeds the normal value. 
The. speed governor: K and movement of the 
sleeve J regulates the pressure of the oil in 
system Z to such a low value that the driving 
piston of the servo field regulator M is moved 
by the pressure of the spring into its right- 
hand end position so that the resistance N 
is short-circuited and the excitation of the 
generator brought to its maximum value. 
If the power demand from the traction motors 
is still too small to absorb all the output from 
the turbine the effect is a tendency for the 
power unit to raise its speed still further. 
This is however prevented by a reduction in 
the rate of fuel delivery since, on further 
increase in the speed of the power unit, falling 
of the oil pressure in system L reacts on the 
pilot valve £. 

On the higher notches of the controller, 
which correspond to the normal speed range 
of the locomotive. the traction motors might 
impose more load on the generator than corres- 
ponds to the actual notch position. The servo 
field regulator then limits the load imposed on 
the generator by regulating the excitation 





the driver wishes to change the speed of the 
locomotive he needs only to move the control 
wheel to a new position. This energises a 
different electro-pneumatic valve to alter 
the power available. 

On the last two notches of the controller 
there is no further power increase ; instead the 
traction motor field is weakened in order to 
bring about the highest locomotive speeds. 

Incorporated in the control system are a 
number of safety devices. Service safety is 
obtained by a number of electrical and mecha. 
nical interlocks between the controls to prevent 
faulty operation. Pilot lamps or instruments 
on the driver’s desk indicate the proper work- 
ing of all the components, whilst warning lamps 
light up should excessive temperatures occur 
in the gas flow. If notwithstanding such warn- 
ing, the driver omits to reduce the load, the 
fuel pump is automatically shut down. The 
fuel pump is also automatically shut down if 
the speed of the gas turbine set exceeds the 
normal value by more than 10 per cent, or 
if the flame in the combustion chamber should 
go out without the driver noticing it. This 
security device is in the form of an electronic 
flame monitoring device, which shuts off the 
fuel should the flame be extinguished. Finally, 
the locomotive is equipped with the automatic 
train control apparatus which is standard on 
the Western Region. The shoe portion of the 
A.T.C. apparatus is carried by one of the carry- 
ing axles of the locomotive. 

The cab equipment comprises the driver’s 
desk with the controls and instruments men- 
tioned earlier. The driver’s seat is on the 
right-hand side. In normal train service the 
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driver need only operate the main control 
handwheel and when necessary the brake 
handle. The generator load is indicated on a 
special cross pointer instrument developed by 
Brown Boveri for thermo-electric locomotives, 
This instrument indicates simultaneously the 
generator current and voltage and the loco. 
motive’s tractive effort and further shows the 
driver the appropriate moment for weakening 
the traction motor fields by field tapping. 

Locomotive speed is indicated on an electric 
tachometer, the generator of which is driven 
from one of the driving axles. 

The cabs are provided with indirect lighting, 
which can be dimmed as desired by the driver, 
and in addition the main instruments are fitted 
with individual lighting. 





The Canadian International 
Trade Fair 


WHEN the Canadian International ‘Trace 
Fair opens in Toronto on Monday next, May 
29th, Canadian industrialists will have an 
opportunity to see what is stated to be thi 
largest display of British machinery, instru- 
ments, tools and engineering equipment whic|: 
has ever been staged in the North American 
continent. At this Fair the products of more 
than 300 firms in the British engineering and 
allied industries will be displayed and over 
35,000 square feet of space has been 
reserved by seven trade associations to show 
typical examples of the manufactures of their 
member firms, in addition to that taken by 
individual companies. There is little doubt 
that this exhibition will do much to show that 
Britain can supply Canada with practically 
all the tools, machine tools and _ scientific 
instruments she has hitherto bought from her 
southern neighbour—both in qualities and at 
prices comparing very favourably with those 
of goods from the United States. The exhibits 
will show Canadian industrialists the out- 
standing progress made in design and con 
struction in this country since the war and 
give them an opportunity to see many British 
products with which they are not familiar. 

In addition to the exhibits on the stands 
reserved by individual manufacturers, con- 
siderable interest will be taken in the composite 
stands which show the equipment and machines 
of the member firms of various trade associa- 
tions. Amongst the bodies which have arranged 
such composite stands are the Machine Tool 
Trades Association, the Gauge and Tool Maker’s 
Association, the Federation of British Hand 
Tool Manufacturers, the National Federation 
of Engineer’s Tool Manufacturers, and the 
Scientific Instrument Manufacturers Associa- 
tion of Great Britain. On these stands all of 
the exhibits have been selected with a view 
to demonstrating the range of products, high 
quality of material and workmanship and the 
modern design of the machines and equip- 
ment. 

Preliminary reports show that teams of 
experienced demonstrators will be in constant 
attendance and all possible information of 
interest to the prospective purchasers will be 
available on the spot. A particular feature 
of the Fair will be that practically all of the 
equipment and machines on British stands 
are in current production and available for 
delivery, a@ matter of importance if new mar- 
kets in which there is strong competition are 
to be developed. 

A very large area will be devoted to showing 
the products of nearly fifty leading makers of 
machine tools and woodworking machines. 
These machines are of advanced design to 
meet modern production requirements and are 
widely representative of the range of sizes 
and types now being manufactured in this 
country. Many of these machines were 
shown at the Machine Tool Exhibition in this 
country and a few are of new design, whilst 
certain others incorporate improved features 
of design. One of the largest of the British 
group displayed will be that of the Associated 
British Machine Tool Makers, Ltd., seven 
members of which will be showing a repre- 
sentative range of their machines in operation 
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on @® stand occupying an area of some 3,480 
square feet. 

Supplementing this display of machine tools 
will be the exhibits of the members of the 
National Federation of Engineers’ Tools Manu- 
facturers and the Gauge and Tool Maker’s 
Association, for in order to make full use of 
the basic accuracy and versatility of a machine 
it is necessary to have high quality cutting 
tools and fixtures available, together with 
precision gauges and measuring equipment, 
In addition to the stands occupied by its 
individual members the Gauge and Tool 
Makers’ Association will present in a space of 
some 2800 square feet a composite exhibition 
of gauges, measuring instruments, jigs, fix- 
tures, press tools, moulds and special purpose 
equipment. This display will show the breadth 
of the field of special precision equipment now 
designed and made in this country and the 
wide range of standard tools and gauges which 
can be supplied from stock. 

An impression of the diversity and high 
quality of scientific instruments and apparatus 
which is now produced in this country will be 
given on a composite stand, on which will be 
shown the products of a group of members of 
the Scientific Instrument Manufacturers Asso- 
ciation. 

Many other British firms in the engineering 
and allied industries will display their products 
in two sections, one inside the exhibition hall, 
covering some 2640 square feet, and a second, 
of 700 square feet outside the building, which 
have been reserved by the Engineering Indus- 
tries Association. The variety of British 
equipment shown in these and other spaces 
includes pumps, compressors, engines, pneu- 
matic equipment, electrical tools and equip- 
ment, contractors’ plant, &c. 

Thirteen Scottish firms have grouped to- 
gether to show a selection of their products 
and a number of the members of the British 
Agricultural Machinery Manufacturers’ Export 
Association will also be exhibiting. 

A majority of the British exhibitors have 
prepared special literature for distribution at 
the Fair and excellent catalogues describing 
the products of the British Tool, Machine Tool 
and Scientific Instrument Section and the Gauge 
and Tool Makers’ Association will be available. 
It is of interest to note that large numbers of 
these two catalogues have already been dis- 
tributed in Canada to individuals and concerns 
likely to be particularly interested in these 
products. 

—_——_—_—__—_ 

“A PLANNED CaREER.”—For the benefit of 
boys, their parents, teachers and all others who 
may be interested, Vickers-Armstrongs, Ltd., 
has just issued an illustrated brochure explaining 
the details of its organisation. The brochure 
describes the firm’s shipbuilding, aircraft, and 
general engineering establishments, and gives also 
some helpful information about apprenticeship and 
educational schemes. 
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PROPOSED TELEVISION CENTRE AT WHITE CITY 


The White City Television 
Project 


THE model illustrated on this page shows 
the striking appearance of the B.B.C.’s pro- 
posed television development on the White 
City site, which will eventually replace Alex- 
andra Palace as well as the temporary studios 
in Lime Grove. 

Briefly, the history of the new development 
dates from the early days of television, when 
it was evident that the accommodation at 
Alexandra Palace would. be inadequate for 
any expansion of the service. The quest for a 
suitable site for permanent studios and ancil- 
lary buildings was interrupted by the war 
and it was not until August, 1948, that the 
B.B.C. was able to proceed on the assumption 
that 13 acres of the coveted White City 
Exhibition site would be available. A review 
of the Corporation’s building and accommoda- 
tion problems in the London area led to the 
decision that the best use of the available 
space would be made by giving priority to 
the development of approximately half the 
new site for the television service. In the 
first instance it was felt that no commitments 
should be made for the development of the 
remainder of the site. 

Limitations imposed on capital investment 
under the National Building Programme later 
showed it to be impracticable to complete 
enough space for television on the White City 
site in time to replace the Alexandra Palace 
when the lease of those premises expires in 
June, 1956, and to provide for expansion. 
To bridge the gap and to provide additional 
studios for television immediately, the Cor- 
poration acquired film studios in Lime Grove, 
approximately half-a-mile from the White 
City. These studios (described in THE ENGI- 
NEER, February 3, 1950, page 147) were suit- 
able for quick conversion and occupation as 
temporary television studios until such time 
as the move to the permanent building at the 
White City could take place. 

One of the general considerations in any 
scheme for developing the White City site 
was the need to allow for considerable flexi- 
bility in the use of the second half of the 
site. The design, which is illustrated here- 
with, is the work of Mr. Graham Dawbarn, 
C.B.E., M.A., F.R.1.B.A., in association with 
Mr. M. T. Tudsbery, C.B.E., M.I.C.E., the 
B.B.C.’s civil engineer. In adopting this 
proposal, the Board of Governors of the 
B.B.C. decided that, as far as detailed planning 
was concerned, the “user ’’ of the second half 
of the site should remain undecided. 

Referring to the illustration, it will be seen 
that the main entrance to the building is at 
the junction between the curvilinear “ tail- 
piece” on the right and the multi-storey 
“ing,” which surrounds the central open 
court. According to the proposed design, 
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the lower floors, forming the inner boundary of 
this ring, would comprise artistes’ reception 
areas and dressing rooms, giving access to 
seven studios spaced round the ring. Of these 
studios two would be 75ft by 120ft by 45ft 
high; two others would be 75ft by 120ft, 
but the height would be 45ft for a length of 
80ft and 65ft for the remaining length of 40ft ; 
three smaller studios would be 70ft by 50ft 
by 35ft high. 

Between two of the studios a presenta- 
tion suite would be provided, for editing, 
involving the televising of announcements, 
captions, telecine, and other inserted items. 

The lower floors of the ring would be occupied 
by control and apparatus rooms, with obser- 
vation windows overlooking the studios at 
elevation approximately plus 25ft. Above 
these and other technical areas there would be 
administrative and other offices of the service. 

It is planned to provide an enclosed scenery 
runway linking the outer end of the radially 
disposed studios and forming the ground 
floor perimeter cf the ring. The runway 
would be spacious enough to allow assembled 
scenery units (measuring perhaps 25ft long by 
15ft wide by 25ft high) to be conveyed to the 
studios on ‘“‘ floats’? from the scenery block, 
which lies to the south of the ring and-occupies 
the extreme left of our illustration. The main 
block and the northerly extension, which is 
destined to be a later development, will be 
encircled by a road, which is mainly intended 
to satisfy fire-fighting requirements. 

The B.B.C. proposes to build and occupy 
the premises progressively. Subject to the 
limitations of capital investment, the Cor- 
poration hopes to have the scenery block 
completed by the end of 1952, when it will 
serve scenery to the Lime Grove studios. 
Then, at a later stage in the development, the 
scenery block, together with the main_ block 
(including studios Nos. 1 and 2 and the pre- 
sentation suite) and the canteen to the west 
of the main block, will be built and equipped 
to form a self-contained operational unit. 


SQ 


Crviz Enarneerine ContracrTors’ ACTIVITTIES.— 
We have received from Edmund Nuttall Sons and 
Co. (London), Ltd., an illustrated volume, which 
depicts some of the large civil engineering works 
which have been constructed oy that firm, and 
gives a brief history of the firm’s activities. “ Nut- 
talls * was founded in 1865, and carried out many 
works in the North of England until 1925, when 
contracts were secured for the construction of the 
Mersey Tunnel. Since that time many large 
projects have been built by the firm, work in 
progress at the present time including the Claerwen 
dam, the tunnels of the Loch Sloy scheme and 
developments at the Port of Lisbon. There is an 
interesting paragraph at the close of the book, 
noting the rise in prices in the industry, and as an 
approximate comparison, it is said that a contract 
costing £100,000 in 1910 would have cost £150,000 
in 1938 and £300,000 in 1948. 
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Metallurgical Topics 


Titanium Alloys 


Durine the past year substantial progress 
has been made in America in the development 
of processes for the production of ingots of 
metallic titanium and in the investigation of 
titanium alloys. The feasibility of a continuous 
method of producing ductile titanium in ingot 
form has been fairly well demonstrated. The 
general arrangement of 


a proposed pilot plant 


defects and edge cracking. The slabs were then 
hot rolled at 788 deg. Cent. with reductions of 
0-06in per pass until 0-064in thick sheet was 
produced. All the alloy slabs rolled satis- 
factorily at this temperature with very little 
sign of edge cracking. In the hot-rolled con- 
dition the titanium alloy sheet had a thin 
brownish surface scale and a high-nitrogen 
layer about 0-0005in thick. The hardness 
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tensile properties. Tita- 
nium (density 4-5, 
melting point 1800 deg. 
Cent.) is a promising 
base metal for the de- 
velopment ofalloys hav- 
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ing exceptional proper- 8 

ties, and the fact that it 

undergoes a polymor- 4 

phic transformation 

from «a (close-packed : 7 , be setttes % ' - 
hexagonal) to 8 (body- 7 . 

centred cubic) at about Fic. 1—Tensile Properties of apne | Alloys A Titanium 

880 deg. Cent. makes it (Craighead, Si 

likely that the pro- 

perties of such alloys will be subject gradient did not extend below the surface to a 


to modification by suitable heat-treatment. 
The Battelle Memorial Institute, some years 
ago, developed a method of electric arc melting 
of titanium in an atmosphere of argon. The 
essential features of the furnace were a water- 
cooled tungsten electrode and a water-cooled 
copper crucible in which the titanium was 
melted and allowed to solidify. This furnace, 
with some modification, has been used to pre- 
pare an extensive series of alloys of titanium, 
the properties of which have been examined 
and reported upon by C. M. Craighead, O. W. 
Simmons and L. W. Eastwood in three papers 
dealing respectively with the binary, ternary 
and quaternary alloys’. 


PREPARATION OF THE ALLOYS 


** Dupont Process A”’ titanium was melted 
either alone or mixed with the necessary pro- 
portion of the other metals in a fine state of 
division, and solidified into } lb hemispherical 


depth greater than 0-00lin or 0-002in. Speci 
mens heated for one hour at 925 deg. Cent. 
showed a hardness gradient only 0-005in deep. 
A $lb ingot treated in this way yielded sheet 
10in long by 3in or 4in wide. 


PRELIMINARY EXPERIMENTS 


Before the systematic examination was 
begun, preliminary experiments were carried 
out on two 5 lb heats of titanium of low alloy 
content having the compositions : 


A 5007 A 5008 
Carbon, per cent one ... .. Sao 
Nitrogen, percent ... 0-048 0-069 
Tungsten, per cent ... 0-91 0-48 


These were forged at 925 deg. Cent. to jin 
slabs, ground, hot rolled at 788 deg. Cent. to 
0-060in thick sheet, the surface of which was 
not ground before testing except as a check in a 
few cases. The conclusions drawn from the 


Taste I—EHffeet of Cold Rolling and Annealing on the Tensile Properties of Titanium of Low Alloy Content 
(Craighead, Simmons and Eastwood) 














A 5007 A 5008 
Tensile strength, Elongation, Tensile strength, Elongation 
tons per square | percent on lin | tons per square | per cent on lin 
inch inch 
(a) Annealed three hours in air at 
850 deg. Cent.... ... . 45-9 15 50-0 17 
(6) As (a), cold rolled 20 per cent . / 47-6 4-5 51°5 9-5 
(c) As (6), water- ——— from 788 8 deg. 
Clas... «. 44-6 17 52-1 16-5 

















ingots. Hardness measurements were made on 
the ingot to determine the degree of con- 
tamination of the unalloyed metal, in which the 
chief impurities are carbon, nitrogen and 
tungsten, or, in the case of alloys, to detect 
lack of homogeneity as well as to obtain a rough 
estimate of the effect of the alloy addition. 
Surface defects were ground out, and the ingots 
were heated to 925 deg. Cent. and forged to 
fin slabs. These were sand-blasted to remove 
scale and ground all over to remove surface 


results of testing this material in different 
ways were : 

(i) The best combination of strength and 
ductility in both alloys was shown by material 
in the hot-rolled condition. 

(ii) Results of tensile and bend tests were 
substantially the same in the transverse and 
longitudinal directions. 

(iii) The high-nitrogen surface layer had no 
appreciable effect on the tensile properties in 
either the hot-rolled or annealed condition. 


This high-nitrogen layer, even when formed by 
heating for half hour at 954 deg. Cent., did not 
appear to have any significant effect. 

(iv) The properties were not affected siz. 
nificantly by the differences in heating tem- 
perature or by the quenching treatments 
employed. 

(v) Cold working the annealed alloy did not 
produce any increase in tensile strength, but 
did produce a marked reduction in elongation. 
However, annealing after cold working restored 
the properties, indicating that the metal had 
not been damaged by the.cold-working opera- 
tion. Table I gives examples. 

(vi) From such data it was deduced that 
cold rolling would probably not be a suitable 
means of increasing the hardness and strength 
of titanium alloys. It is also probable that the 
cold-forming properties of titanium alloys will 
be relatively poor. 


Bryary ALLOYS 


About fifteen binary systems were investi- 
gated. Beryllium, boron and silicon all have 
limited solid solubility in « and £ titanium, 
the values near the transition temperature 
being respectively between 1 and 2 per cent, 
less than 0-1 per cent and about 0-4 per 
cent. They are not of value as major alloy- 
ing elements, although they may prove to 
be useful as minor additions to more complex 
alloys. Silver, lead and tin, though soluble 
in @ and 6 titanium to the limits investi- 
gated (about 2 per cent) do not produce binary 
alloys with high-tensile properties. These 
alloys are not hardened by quenching from 
870 deg. Cent. They do not respond favourably 
to solution or ageing treatment, and in the pro- 
duction of titanium-lead alloys about half the 
lead added is lost by volatilisation. Chromium, 
cobalt, copper, iron, manganese, molybdenum 
and vanadium all produce binary alloys of 
fairly high strength (Fig. 1). They are all 
soluble in « and § titanium and were investi- 
gated up to their limit of usefulness. All the 
binary alloys of titanium with these metals 
are increased in hardness by quenching from 
high temperatures, the increase being greater 
the higher the temperature, at least up to 950 
deg. Cent. This is due to the increasing amount 
of 8 (which transforms to acicular « on quench- 
ing) present at the higher temperatures and 
to some lag in securing complete homogeneity 
of the solid solution at temperatures within the B 
field (Fig. 2). Some alloys, particularly those 
containing 2 per cent of iron, or 5 per cent of 
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The diagram for titanium-manganese is similar with 
the a-boundary at 0-75 and the f-boundary at 6-8 per 
cent at 788 deg. Cent. 


Fic. 2—Constitution of Tit 





Chromium Alloys 


manganese, are markedly hardened by quench- 
ing, though quenching from 870 deg. Cent. did 
not produce a beneficial effect on their tensile 
properties. This may be because, owing to 
premature brittle failure of the test piece, the 
tensile strength registered is too low. There is, 
however, scope for more useful heat-treatment 
to be developed. Several of the binary alloys 
temper-harden in the quenched, or even in the 
hot-rolled, condition. Annealing produced 
slightly lower tensile strength with only a 
slight increase in ductility. Though the data are 
limited, cold rolling of the annealed alloys did 
not appear to be beneficial since loss of ductility 
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js accompanied by only a small increase in 
strongth. A few notes on these binary alloys 
follow :— 

Titanium-Copper.—The 4 to 5 per cent alloys 
harden from 250 to 325 when quenched from 
870 deg. Cent., and the hardness is raised to 
390 by heating for five hours at 400 deg. Cent.; 
but copper does not produce binary alloys with 
outstanding properties. 

Titanium-Vanadium.—Vanadium produces a 
moderate increase in strength, but the alloys 
do not respond appreciably to solution or ageing 
treatments; it is classed as a “ fairly useful 
alloy addition to titanium.” 

Titanium-Chromium.—Alloys prepared from 
electrolytic chromium (relatively high in oxygen 
and nitrogen) had higher tensile strength than 
those prepared from fused chromium. The 
4:8 per cent chromium alloy with 0°12 per 
cent of nitrogen in the hot-rolled condition 


gave : 

Tensile strength,tons persquareinch... ... ... 81-2 
Elongation on lin, percent ...  ... 0 26. eee ee 7-0 
Vickershardnessnumber ... ... ... «-» «+ 356 
Minimum bend radius ... ... ese 3t 


The 5 per cent alloy only 0 age- hovdins slightly, 
but eight hours at 400 deg. Cent. raises the 
hardness of the 10 per cent chromium alloy 
from 356 to 600, and four hours at this tempera- 
ture increases the hardness of the 15 per cent 
chromium alloy from 390 to 525. 

Titanium - Molybdenum. — Molybdenum __is 
regarded as a favourable alloy addition with an 
effect similar to, but less pronounced than, that 
produced by the addition of fused chromium. 

Titanium-Iron.—The hardness of the 2-2 
per cent iron alloy is increased from 305 to 
468 by quenching from 870 deg. Cent. though 
the quench did not improve the tensile strength, 
probably owing to premature failure of the test 
piece. Some further increase in hardness is 
brought’about by ageing. The hot-rolled alloy 
also hardens to about 350 Vickers after being 
heated for from two to eight hours at 400 deg. 
Cent. Although the increase in strength 
obtained by the addition of iron is accompanied 
by considerable sacrifice in ductility it is pro- 
bable that this element will be a useful alloying 
addition to titanium. 

Titaniwm-Cobalt.—Like iron, cobalt produces 
some increase of strength in the hot-rolled 
condition. The hardness is increased by quench- 
ing the hot-rolled material or by heating it at 
400 deg. Cent. for up to eight hours. Small 
amounts may have a useful function in complex 
alloys of titanium. 

Titanium-Manganese.—Hardening occurs on 
quenching from above 788 deg. Cent., but 
tensile tests are not favourably affected merely 
by quenching from this temperature. Quenched 
alloys with 2 to 4 per cent of manganese age- 
harden substantially at temperatures of 315 deg. 
to 400 deg. Cent. Similar treatment of alloys 
in the hot-rolled condition is effective in raising 
the hardness number by 30 in the 3-5 per cent 
manganese alloy and by 100 in the 10 per cent 
alloy. Manganese is one of the most interesting 
alloy additions made to titanium. An addition 
of 5 or 7-5 per cent produced alloys having 
the following properties in the hot-rolled sheet : 

5 percent 7°5 per cent 
“ Poin 


Tensile can tons Land mai 


inch ... a SE pee, 
Elongation, ercenton lin... ... 6-5 ... 2°5 
Vickers hardness number ... ... 315 «. 364 
Minimum bend radius seat tee St www et 


Titanium-Nickel.—These elapse proved to be 
difficult to prepare in the arc furnace, and 
though these difficulties have been overcome 
few data are available. The addition of 2 per 
cent cf nickel raises the tensile strength of the 
annealed alloy by about 10 tons per square 
inch, but the elongatioa falls to 3 per gent. The 
hardness of the 11 per cent nickel hot-rolled 
alloy is raised from 298 to 527 by quenching 
from 870 deg. Cent., but its elongation is nil, 
In fact, all the alloys so far reported are very 
deficient in ductility. 


TERNARY ALLOYS 
A preliminary study was made of seventeen 
ternary systems of titanium-base alloys : 


Juenhem-corbon with Cu, Si, V, Cr, Mn, Fe or Co. 
with N, V, Mo, W, Co or Ni. 
with Si, Gr, W or,Fe. 
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All these elements, except carbon and silicon, 
were soluble in « and B end titanium within the 
range studied. 

Titanium-Carbon Group.—In general, the 
addition of 0-25 per cent of carbon in the ternary 
alloys investigated produced some improvement 
in the tensile strength of the hot-rolled alloys 
without serious sacrifice of ductility. At the 
level of 0-25 per cent carbon and 5 per cent of 
the added element manganese gave a tensile 
strength of 84-9 tons per square inch and 4 per 
cent elongation, and chromium 70-6 tons per 
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at 400 deg. Cent. Several of the best of the 
quaternary alloys are listed in Table II. 


ConcLupInG COMMENTS 


The survey of properties of the titanium 
alloys carried out at the Battelle Memorial 
Institute, though very extensive, must still be 
regarded as of a preliminary nature. As 
titanium becomes available in larger quantity 
and more uniform quality it will be possible to 
apply different forms of mechanical treatment 
and test to the alloys. The work has already 


TaB_e [I—Tensile and Hardness Tests on Some Quaternary Alloys of Titanium in the Form of Hot-Rolled Sheet 
(Craighead, Simmons and Hastwood) 








Tensile strength, Elongation, Vickers hardness Increase by 
Composition, per cent tons per square per cent on lin number ageing the 
inch : hot-rolled alloy 

3-5Cr,0:25C, O-1N . 72-8 7-0 302 55 
5-0Cr,0-25C, O-1N . 81-8 6-0 339 92 
5-0Cr, 1-0 V, 0°25C . 76-7 5-0 336 62 
5-0Cr, 2-0 V, 0-25C .. 89-2 3-5 378 59 
3-5 Cr, 1-0 Mn, 0-26C .. 72-5 4-5 272 77 
*5-0 Cr, 1-0 Mn, 0-25C .. 79-1 4-5 317 1ll 
3-5 Cr, 2-0 Mn, 0-25C .. 61-5 9-5 260 138 
5-0Cr, 2-0 Mn,0-25C .. 86-8 2-0 340 86 
3-5 Cr, 2:0 Fe, 0-25C .. 84-2 6-0 373 50 
3-5 Cr, 2-0 V, 0-2 N.. 79°1 6-0 383 22 
5-0Cr, 1-0 Mo,0-1 N .. 78-1 4-5 367 65 
3-5 Cr, 1-0 Mo, 0-2 N .. 84-8 7-0 379 0 
5-0Cr, 1-0 Ni, 0-1 N .. 81-2 5-0 377 20 
5-0Cr, 2-0 Ni, 0-2 N .. 86-9 3-0 417 29 

















Minimum bend radius 3t, except for alloy marked *, for which it is 4t. 


square inch, and 6-5 per cent elongation, in the 
hot-rolled condition. It was concluded that 
carbor up to about 0-25 per cent was beneficial, 
or at least permissible, in these alloys. 

Titanium - Chromi Group.— As already 
mentioned in the note on titanium-chromium 
binary alloys, additions of nitrogen increase the 
hardness and strength, but slightly lower the 
duct.lity of the hot-rolled material. With 0-2 
per cent nitrogen the hot-rolled 5 per cert 
chromium alloy increased in hardness when 
heated at 400 deg. Cent. It was concluded that 
0-1 to 0-2 per cent of nitrogen may be a useful 
addition to the chromium alloys. 

Additions of vanadium, molybdenum, tung- 
sten, cobalt or nickel to titanium-chromium 
alloys were generally not beneficial. All the 
hot-rolled alloys showed some hardening when 
heated at 400 deg. Cent. for four hours, but the 
hot-rolled titanium-chromium-cobalt alloys 
aged appreciably. In the 5 per cent chromium 
alloys the hardness increased, with 1 per cent 
cobalt from 339 to 394, and with 2 per cent 
cobalt from 361 to 446. 

Titanium-Manganese Group.—Of the elements 
introduced into the titanium-manganese alloys, 
silicon appeared to be the only one which was 
definitely detrimental. The tensile strength 
was raised by about 10 tons per square inch 
when 2 per cent of iron was added to alloys 
containing 1-75 to 5 per cent of manganese. 
Thus, iron increased the strength considerably, 
but at the sacrifice of ductility. Chromium 
additions were substantially without effect, 
but the 1 per cent tungsten alloy may be 
useful. The hot-rolled alloy containing 5 per 
cent manganese and 1 per cent tungsten gave 
the following properties :— 





Tensile strength, tons per a DNs a OS 
Elongation on lin, per cent . bee came ten 4-5 
Vickers hardness number ule pic ecw mee. gas ee 
Minimum bend radius ... 3t 
Vickers hardness number after four hours at 

400 deg. Cent. ... oss eee 405 


QUATERNARY ALLOYS 
The quaternary alloys studied were : 
Titanium-chromium-carbon-nitrogen. 


Titanium- chromium- carbon with Cu, V, Mo, Fe or Ni. 
itrogen with V, Mo or Ni. 





All of these alloys showed an increase in 
hardness when quenched from the 8 field, but 
the tensile properties of none of them were 
beneficially affected by water quenching from 
870 deg. Cent. as brittle fracture was induced. 
Most of the titanium-chromium alloys, par- 
ticularly those with 3-5 to 5 per cent of 
chromium, hardened appreciably in the hot- 
rolled condition after being heated for four hours 


served to exclude certain alloys as useless, 
and will enable future investigation to be con- 
centrated on the more promising ones. The 
possibilities of heat-treatment are considerable 
and their development would be facilitated by 
@ more exact knowledge of the constitutional 
diagrams of these alloys. In the higher ranges 
of tensile strength, especially in quenched 
ternary and quaternary alloys, tensile test 
pieces broke with e brittle fracture, but useful 
heat-treatments to give some intermediate, 
though still considerable, degree of hardness 
may be developed. 


1 Journal of Metals, April, 1950, page 634, 

* THE ENGINEER, Serr 29, ME. ve” 480. 

3 “ Transactions,” ol. 188, Technical 
Publications 2747, one ca 2749. Journal of Metals, 
March, 1950, pages 485, 514 and 539. 


The Ontario Research Foundation 


THE work of the Department of Engineering 
and Metallurgy of the Ontario Research 
Foundation has been briefly described by Mr. 
O. W. Ellis and two of his colleagues.* The 
organisation was established in 1928 with an 
endowment fund of nearly 3} million dollars, 
half of which was provided by the Province of 
Oatario. The Department of Metallurgy, later 
Engineering and Metallurgy, was started in 
1929 under Mr. O. W. Ellis and has undergone 
considerable expansion. Its income throughout 
has been derived from the investment of endow- 
ment funds and from fees collected for services 
rendered. These consist of short-time investiga- 
tions lasting a few weeks, long-time researches 
lasting months or years, and, most important, 
the provision of Fellowships sponsored by pri- 
vate enterprise or Government Departments, 
e.g., the Nationa] Research Council. There are 
now (or have recently been) in existence 
Fellowships endowed by the Canadian Acme 
Screw and Gear Company (furnace atmo- 
spheres), Dominion Foundries and Steel, Ltd. 
(various steelworks and foundry problems), 
and several other firms ; also the Government- 
sponsored Fellowships for Ferrous Metals 
Research (economy of steel production, includ- 
ing electric smelting of iron ores), Wire Rope 
Research (problems of internal corrosion of 
wire ropes), and High-Temperature Materials 
Research (high-temperature properties of sin- 
tered titanium alloys). 

The results of much of the work are published 
in American journals and have constituted a 
useful contribution to metallurgical literature 
during the past twenty years. 


* Canadian Mining and Metallurgical Bulletin, March, 
1950, page 161. 
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PUBLIC HEALTH ENGINEERING 
THE trend towards specialisation which 
the complexity of modern science and tech- 
nology demands has been for years, and 
remains, very obvious in engineering. 
But the reverse tendency, towards an inte- 
gration of allied branches of knowledge, 
is not entirely absent. The formation of 
the Public Health Engineering Division of 
the Institution of Civil Engineers, which 
was inaugurated on May 16th, provides a 
welcome example in this respect, since one 
of its aims is to attempt to bring together 
the work of civil engineers in many different 
fields, and to encourage contributions from 
other professions, such as doctors and 
biologists. The objects of the division are 
stated to be “to promote the general advance- 
ment of the science and art of engineering 
in relation to the maintenance and improve- 
ment of public health, especially in the 
solution of problems of water supply, 
sewerage and sewage disposal, the disposal 
of domestic and industrial refuse, river 
pollution, flood control, land drainage, the 
abatement of smoke and atmospheric pol- 
lution and engineering measures to assist 
the control of insect-borne diseases.” Thus 
it may be seen that an extremely wide range 
of activities is covered, including many 
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problems of fundamental importance to 
progress. The formation of the division 
has come at a timely moment, when con- 
siderable interest in the problems of public 
health engineering is apparent, and the 
start of the division’s activities next 
session will coincide with the beginning of 
& post-graduate course in public health 
engineering at the Imperial College, arranged 
in conjunction with the London School of 
Hygiene and Tropical Medicine, through 
the intervention of the Rockefeller Founda- 
tion. 

The inangural address to the Public Health 
Engineering Division was given by Sir Roger 
Hetherington, Past-President, who was for 
many years the chief engineer to the Ministry 
of Health. Sir Roger gave an interesting 
review of some of the possible activities 
which it is intended that the division will 
foster, and emphasised the need for collabo- 
ration with other professions. He remarked 
that the two names of distinguished civil 
engineers which had most recently been 
emblazoned on the walls of the Institution 
were those of Thomas Hawksley and Raw- 
linson, who were famous for their work in 
this field. In Sir Roger’s opinion the sub- 
jects for discussion at the head of the list 
were water supply, followed by the services 
for the disposal of waste. There were always 
problems and improvements required in 
these fields, and Sir Roger mentioned the 
acute problems caused by the disposal of 
trade wastes in the manufacture of penicillin 
and DDT, and more particularly of the dis- 
posal of radio-active waste. He went on 
to review many other topics, including, 
for instance, the problem of smoke abate- 
ment and the control of malaria in the 
Colonies. The scope of the division’s work 
was also indicated, though indirectly, by 
the recent account given in the “ Chartered 
Civil Engineer,” in January, by Professor 
Pippard, of public health engineering in 
America, and of the extensive and varied 
duties of the sanitary engineer in that 
country. Perhaps the most interesting 
indication of some of the activities to be 
expected, however, was given by Professor 
Macdonald in the 1949 James Forrest Lec- 
ture before the Institution of Civil Engineers. 
Professor Macdonald spoke on “ The Inter- 
dependence of Medical Science and Engineer- 
ing with Special Reference to Public Health,” 
and instanced, among other things, the way 
in which waterborne diseases are sometimes 
closely linked with irrigation schemes and 
hydro-electric works. The Tennessee Valley 
Authority is famous in this respect for its 
achievement of virtually eliminating malaria 
in the Tennessee Valley, by the close control 
of waterside vegetation and of water levels 
in the reservoirs (the method known as 
“ fluctuation with recession ’’). Other prob- 
lems of great difficulty remain to be solved, 
however, and are of major importance to 
the success of new development schemes. 
Professor Macdonald gave as an example 
the prevalence of bilharziasis, in certain 
parts of Egypt, the commonness of which 
can be traced directly to the conditions creat- 
ed by the irrigation canals. Similarly, various 
diseases which afflict the population of 
India can be attributed to a large degree 
to the presence of engineering works. The 
introduction of remedial measures, perhaps 
of the type exemplified in the Tennessee 
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Valley, would be a great benefit in such 
countries and would be a boon to the 
world as a whole. 

The possibilities of success of develop. 
ment schemes in many lands depend larzely 
on the intelligent co-operation of many 
different professions, and in the apprecia. 
tion, by members of each of the professions 
concerned, of the problems of their fellows, 
Apart from the great interest of these m:jor 
problems involved in colonial development, 
the division will have much to occupy it in 
discussing improvements at home, for tlicre 
are still many instances where standards 
of health and cleanliness are not as high as 
is desirable, and the intervention of en. 
lightened engineering practice would be 
welcome. It is evident that the work of the 
Public Health Engineering Division will be of 
great interest, both to civil engineers and 
to many others, and it is to be hoped that 
much benefit will result from its activities 


THE THERMO-NUCLEAR WEAPON 

THE idea that it might be possible to 
construct a hydrogen bomb, of the thermo- 
nuclear type, many times as powerful as 
any other form of atomb bomb, has cer- 
tainly created an alarming situation, even 
when allowance is made for the fact that it 
is far from being established that such a 
fearful weapon could really be made. The 
practical difficulties to be overcome are 
without doubt immense and if, in the end, 
they prove quite insurmountable, as fortu- 
nately seems not improbable, the world 
will breathe a happy sigh of relief. Never- 
theless, so long as this uncertainty exists, 
the situation needs to be steadily watched, 
and its scientific aspects closely examined, 
so that at all times we know where we are 
and cannot be caught napping. These 
considerations fully justify President Tru- 
man’s decision that the problem of “ the 
so-called super-bomb”’ is a matter calling 
for immediate and thorough examination by 
expert physicists and engineers and that it 
should continue to be studied by the US. 
Atomic Energy Commission. In the mean- 
time the public must wait with what patience 
it can on the results of such enquiries for a 
fuller assessment of what lies ahead. 

As is now generally known, the liberation 
of atomic energy can take place at either 
end of the table of the elements. In the 
case of the uranium bomb it is by fission 
at the heavy end of the table and in that of 
the hydrogen bomb by thermal fusion at 
the other end. Both require a form of 
chain-reaction to be built up. But it is a 
far more complex process with the lighter 
elements, for it requires—the scientific 
experts tell us—a temperature of quite 
fantastic intensity. Furnace temperatures 
on the earth run to no more than a few 
thousands of degrees, and even the brilliant 
surface of the sun does not reach ten thou- 
sand, whereas the lowest predicted require- 
ment for detonating any thermo-nuclear 
bomb seems to be at least twenty million 
degrees, and may perhaps be ten or a 
hundred times as much. Such enormous 
temperatures have, it is true, been predicted 
by calculation for the interiors of certain 
stars, but nothing measured in millions of 
degrees has ever been known on earth except, 
perhaps, at the very instant of explosion 
in the core of a uranium bomb; whether 
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or lasts long enough to detonate a hydrogen 
bomb is entirely unknown, and since no 
uranium bomb will explode unless it is 
about as large as the “‘ Hiroshima” type. 
experiments on a model scale cannot be 
made. One must, it seems, start with a full- 
scale experiment, with all its risks, or not 
at all. Hence even if the tests do show the 
hydrogen bomb to be a technical possibility, 
it is bound to be larger and heavier than 
the uranium bomb—which, from the mili- 
tary point of view, is already thought to be 
too large to be an efficient weapon and 
certainly quite as large and heavy as is 
convenient to carry by air. Moreover, the 
uranium bomb has the redeeming feature 
that, once statesmen can remove the danger 
of war, any stockpile of fissile material that 
may exist can be used for the production 
of useful energy for civil purposes, whereas 
no like claim can be made for a thermo- 
nuclear bomb which must explode in one 
flash or not at all. That the hydrogen bomb 
possesses little merit from the military 
point of view and none at all from the civil, 
seems on present information to be a safe 
prediction ; the nuisance value it may have 
for sabotage in days of somewhat uncertain 
peace does not make it more welcome. On 
any showing the world would be a better 
place without it. 

There is, however, a far more important 
reason than any so far cited for grave doubt 
as to world security should scientific inves- 
tigation show the construction of such 
weapon to be possible. This new factor 
has been made apparent by certain calcu- 
lations, which their author modestly calls 
“rough,” due to Professor Sir George Thom- 
son, of the Imperial College, a summary of 
which has lately been published, which go 
to show that the explosion of such a bomb 
might release into the atmosphere so large 
a quantity of radio-active particles that, 
under certain quite conceivable meteoro- 
logical conditions, the contamination of 
the air might extend over such large areas 
of the earth, or even the whole of it, as to 
make it uninhabitable. This alarming view 
finds support from Professor Einstein, who 
warns his readers that these new weapons 
bring “ the annihilation of any life on earth 
within the range of technical possibilities.” 
When responsible scientists consider that 
such ill-consequences may follow the use 
of this weapon, there is surely but one thing 
to do and that is to find out enough about it 
to provide material for banning its use 
altogether. War in these days is ruinous 
enough for the belligerent nations them- 
selves; to run the danger of extending it 
to all neutrals—to say nothing of the risk 
to life on the entire globe—would indeed 
be madness, 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


WELSH POWER SCHEMES 

Sir,—It is difficult to tell from the article 
in your issue of April 28th whether your con- 
tributor was concerned with reviewing the 
case against the schemes, as set out in the 
pamphlet to which he refers, or with demolish- 
ing it. In either event we would have hoped 
for him to present the salient points—for com- 
ment or demolition. Instead, not only do we 








the temperature then reached is high enough 


THE ENGINEER 





find him omitting these and arguing that it is 
needless to answer the case in detail, but we 
find him choosing just those points which in 
the absence of their key structure become a 
debating ground ad nauseum. 

If we in turn skip lightly over the innuendoes 
and transferred arguments that add power to 
the author’s counterblast—pausing only to 
ask who says that Thirlmere and Galloway 
are as attractive as ever they were, and who 
proposed to site a power station in juxtaposition 
to Durham Cathedral—that is not because we 
wish to avoid battle on any seore, but merely 
that we wish to come quickly to the real bone 
of contention and leave the meatier bits for a 
more spacious battleground than the confined 
spaces of a correspondence column. 

The crux of the controversy is simply this : 
This country is committed to an expanding 
economy and much beautiful country must 
go sooner or later to meet industrial needs. 
It is important therefore to take stock of our 
reserves of landscape beauty, to determine now 
which are of the greatest importance and to 
limit development within these areas to such 
as will not disrupt their intrinsically rural 
character. The rest of the country must take 
its chance on the merits of any particular 
scheme. This principle is now embodied in 
the National Parks Act and the North Wales 
National Park is to be designated this year. 
There is no familiar argument here ; it has never 
arisen before. Nor are we misguided in putting 
it forward. The principle is a logical extension 
of that of city parks and green belts to a national 
level. No responsible engineer would seek to 
break into a green belt so why should he want 
to do so here ? 

The proposed hydro schemes are in no way 
rural in character, nor does the proposal to 
step down a fraction of their output for local 
needs give them that title: they are industrial 
and their main object is to put electricity into 
the grid at industrial peak load periods. They 
are spread widely over the mountainous area 
and they would require plant and civil engineer- 
ing works of a far greater magnitude than would 
meet rural needs. In return, they would save 
less than one day’s output per year of coal, 
low-grade coal that is useful for little else than 
the generation of electricity. 

And now may we be allowed to remove a 
complete misconception that if we succeed 
in our aims rural Wales will have to wait long 
for their electricity. That will only occur if 
the B.E.A. say—our schemes or nothing. 
There are alternatives and we are not fighting 
to keep power stations out of the whole of Wales, 
but only out of certain areas of unparalleled 
beauty. Moreover, there is no controversy 
about distribution, which can only proceed 
at a rate governed by the resources of the 
Merseyside and North Wales Electricity Board. 

R. J. Taytor 
Press Secretary 
North Wales (Hydro-Electricity) 
Protection Committes, 
Liverpool, May 10th. 





Materials Handling 
Conferences 


In view of the importance of efficient 
materials handling in industry and the con- 
siderable interest now being shown in the sub- 
ject, the Institution of Production Engineers 
is planning an extensive programme of lec- 
tures, discussions and development work, 
which will be followed by research. A sub- 
committee of the Institution’s research com- 
mittee has been formed to co-ordinate the 
studies which will be undertaken by local 
sections, and to prepare a comprehensive report 
on the subject. A series of one day con- 
ferences has been arranged in various districts 
and the first two, one at Bristol, on Saturday 
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May 13th, and the other at Coventry, on 
Saturday, May 20th, met with enthusiastic 
support. 

The Bristol conference commenced with a 
reception at the works of the Bristol Aero- 
plane Company, Filton, on the evening of 
Friday, May 12th, followed by a conducted 
tour of the Brabazon Assembly Hall and an 
inspection of “‘ Brabazon I.” 

The main conference at Bristol was well 
attended and the opening address was given 
by Mr Walter C. Puckey, Vice-Chairman of 
Council, followed by two members of the 
Anglo-American Productivity Council team 
on material handling, Mr. W. J. Dimmock 
and Mr. J. R. Sharpe, who spoke of their own 
experiences and lessons learned on their 
American tour. 

The morning session continued with two 
lectures—“ Methods Study, Motion and Time 
Study—The Basis of Materials Handling,” 
by Mr. C. Cooper, and “ Bulk Handling,” 
by Mr. R. S. Thorpe. Opportunity for dis- 
cussion was afforded after each address. The 
afternoon session opened with a film, “ Prelude 
to Power,” lent by the British Ropeway 
Engineering Company Ltd., followed by two 
more lectures ‘‘ General Materials Handling,” 
by Mr. H. P. Mott and, “ Fork Trucks and 
Unit Loads,” by Colonel R. T. Hartmann. 
Finally, another film, ‘“ Transporter, Trans- 
tractor, Transtacker,”” was shown by courtesy 
of Lansing Bagnall, Ltd. 

The conference held at Coventry on Satur- 
day, May 20th, was held at the Stoke and Ryton 
Works of Humber, Ltd. Delegates assembled 
at Ryton, where they were welcomed by Mr. 
B. C. Harrison, President of the Coventry 
Section of the Institution. 

The opening address, which was to have been 
given by Mr. Puckey, was read in his absence 
by Mr. W. J. Dimmock. It laid emphasis on 
the economic aspect of mechanical handling 
and outlined the many features which made 
this approach to the reduction of overhead 
costs one which would appeal to all production 
engineers. 

This address was followed by conducted 
tours of the Stoke and Ryton factories, where 
material handling methods covering a very 
wide field were examined. Whilst mainly 
applicable to mass production, many examples 
shown could readily be applied to smaller 
industrial concerns, not particularly concerned 
with quantity production. 

Part of the tour included the highly mecha- 
nised foundry, which is planned on flow line 
principles. Manual handling has been reduced 
to a minimum, and by mechanisation a five- 
fold increase has been made in casting pro- 
duction in the same area, compared with the 
old floor moulding output. 

In the machine shops interest was centred 
on the elimination of man-handling of work 
from machine to machine, and the introduction 
of conveyors, trucks and stillages. Attention 
was called to the opportunities available for 
reducing effort in clamping work in fixtures, 
and many other ways of simplifying the duties 
of machine operators. The use of conveyors 
for buffer stocks of work in progress was also 
demonstrated. 

The day’s activities were summed up by 
Mr. E. W. Hancock, Member of Council of the 
Institution, and Works Director and General 
Manager of Humber, Ltd., and the conference 
concluded with tea at Ryton Works. 
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7500 B.H.P. Marine Diesel Engine 


URING a recent visit to Belfast we were 
able, at the invitation of Harland and Wolff, 
Lid., to be present during part of the shop 
trials of the latest eccentric type, single-acting, 
opposed-piston engine. This engine, which is 
the first of a series to be built, is a two-cycle, 


single-acting, crosshead marine engine of 
improved design based on the firm’s well-proved 
opposed-piston system, embodying uniflow 
scavenging, air from the rotary blowers being 
admitted by the lower pistons and upper 
pistons releasing the exhaust gases. There are 
seven cylinders of 750mm bore; the scavenge 
piston stroke is 1500mm and that of the exhaust 
piston is 500mm, giving a combined stroke of 
2000mm. The engine is moderately rated to 
give 7500 b.h.p. at 110 r.p.m., the b.m.ep. 
being 6:lkg. per square centimetre. The 
general appearance of the engine can be seen 
from the accompanying illustrations, which 
include views of the back of the engine, the 
starting platform and the top of the engine. 
Our drawing of the cross section of the engine 
shows the general arrangement. 

The flat-bottom bed-plate, which is in several 
sections, the columns and the entablature are 
of all-welded design. Incorporated in the bed- 
plate, aft of the fly-wheel, is the thrust block, 
which is of two-collar pattern with white metal 
surfaces. Power from the upper pistons is 
transmitted through eccentrics incorporated in 
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the cast steel crank webs, which have forged 
steel crankpins and journal pieces shrunk into 
them. By casting the eccentrics integrally with 
the crank webs certain advantages result, such 
as increased surface contact to the journal 
pieces, ensuring a tight shrink, a shorter 
engine and greater rigidity of the fully built 
crankshaft. 

The piston-rods enter the crank case through 
a stuffing box and are secured to the lower 
pistons by solid forged flanges and by tapered 
ends to single-plate crossheads, which in turn 
are connected to the forked top ends of the 
connecting-rods. Bars bolted to the ahead 
guide plates on the main frames take the load 
when going astern. Four side rods, one pair 
forward and one pair aft of each cylinder, are 
attached to a yoke which is bolted to each upper 
piston, and the pairs of rods extend down to 
crossheads situated on each side of the main 
guide. The crosshead pins are rigidly fixed 
to the forked end of each eccentric rod, the 
depth of the fork giving ample space for 
dropping the bottom bush of the crosshead. 
Both pistons have crowns of heat-resisting 
steel and flanged piston ring carriers, there being 
six rings in the upper and six rings and a scraper 
ring in the lower carrier. Oil from the main 
lubrication system is used for piston cooling and 
is fed through telescopic pipes and returns to 
double-bottom tanks under the engine after 
passing through visible outlet branches arranged 
at starting platform level on the front of the 
engine. During the trials we noted that the oil 
temperature registered 43 deg. Cent. with the 
engine turning over at 106 r.p.m. Vanadium 
cast iron cylinders are cooled by fresh water 
cireulating between the jackets and the cylinder 
liners, which are anchored at one level and so 





are free to expand vertically upwards and down- 
wards. It was noticed during the trials that 
the cylinder jackets were quite cool and could 
be comfortably touched by hand. 

The fuel pumps, which are operated by a 
chain-driven camshaft, have scroll pattern 
plungers of hardened steel connected to the 
control gear and governor by a rod and link 
mechanism. The pumps to cylinders Nos. 1 to 6 
are mounted in pairs, starting at the forward 
end with a single pump at No. 7 cylinder, and 
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there are two fuel valves per cylinder, one at the 
back and one at the front. Mounted on the 
back of the engine are two positive displacement 
scavenge blowers, which are driven through 
gearing by roller chains from crankshaft 
sprocket wheels. The blowers draw air in 
through silencers and pass it to each cylinder via 
the scavenge belt. When manceuvring, the 
suction and delivery passages are interchanged 
by means of a change-over valve. An air 
starting valve is fitted on the back of each 
cylinder and a distributor valve is arranged 
above the starting platform. 

Other main points in the design are that the 
main bearings are of white metal on a steel 
backing ; there is forced lubrication throughout 
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and sight-feed mechanical lubricators driven 
off a shaft used for the indicator gear are fitted 
for cylinder lubrication. Five pumps driven 
through gearing by roller chain from the engine 
crankshaft are arranged along the back of the 
engine. These units are one 320 tons per hour 
sea water circulating pump, one 270 tons per 
hour fresh water circulating pump, two 180 tons 
per hour lubricating oil pumps, and one 5 tons 
per hour fuel surcharging pump. 

The question of ease in overhaul and main- 
tenance at sea has been carefully considered in 
the design of the engine, accessibility being a 
keynote. All the main working parts can be 
examined with the minimum of dismantling, 
and at the front of the engine large domed steel 
crankcase doors, incorporating aluminium alloy 
pressure release covers, permit the connecting- 
rods and eccentrics to be withdrawn. The top 
and bottom end bearings can be overhauled 
without disturbing the piston-rods and cross- 
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heads and the usual gear is supplied for this 
purpose. 

During the shop trials, which were run on 
diesel oil, the engine ran smoothly and quietly 
with very little vibration and responded 
quickly to the controls. The change-over from 
ahead to astern and back again was made 
easily with a minimum of delay. When 
reducing speed, the revolutions were notched 
down to slightly under 30 r.p.m. and the engine 
continued to turn over steadily at this low rate, 
indicating the beautiful balance of the seven 
cylinders. 

Tt is understood that the first of this series of 
engines is intended for a Norwegian tanker and 
that at least four more are on order for a British 
shipping company. Messrs. Harland and Wolff 
who are the sole licensees of Burmeister and 
Wain engines for the British Commonwealth, 
have produced a fine engine, which will worthily 
uphold the reputation of its predecessors. 


Electrical Power Plant for a Film 
Studio 


QUIPMENT supplying electricity for stage 

lighting in sound film studios has to satisfy 
@ number of special requirements. It has to be 
designed to ensure that the carbon arc lamps 
providing the main illumination will -operate 
without noise or flicker. Accordingly d.c. arcs 
are still used because a.c. arcs give a pronounced 
humming noise, which would be picked up on 
the sound recording microphone and would tend 
to cause flicker. A supply at about 120V is 
required for the satisfactory operation of d.c. 
arcs, and it is necessary to smooth out the 
normal ripple to obtain the steady and quiet 
are operating conditions that are an essential 
prerequisite of high-quality sound film pro- 
duction. 

Another important consideration is load 
diversity and plant capacity. Because the 
stage lighting is used intermittently throughout 
the working day, the load on the supply plant 
varies widely and the economic rating of the 
equipment must be determined accordingly. 
For example, in studios producing several films 
concurrently there are occasions when the 
maximum lighting is required on all stages 
simultaneously ; but, as this period is short, 
it is not economical to have the continuous 
rating of the equipment equal to the maximum 
load, for this peak can be met by providing an 
adequate overload capacity. 

Again, owing to the high cost of film pro- 
duction continuity of supply is essential to 
avoid loss of production time; and to minimise 
electricity costs the conversion from a.c. to d.c. 
must be effected by the most efficient method. 

Factors such as these determined the planning 
of an electricity supply system for stage lighting 
and power installed by Crompton Parkinson, 
Ltd., at Metro-Goldwyn-Mayer British Studios, 
Ltd., Boreham Wood, Herts, probably the most 
modern in the world. The total stage capacity 
is 80,000.square feet, equally divided between 
four studios. Each studio has a stage 100ft by 
200ft and three of these areas can be used either 
as a single stage of 20.000 sovare feet or divided 
into two stages of 8000 square feet and 12,000 
square feet respectively. This arrangement 
allows for three, four, five or seven stages, to 
suit production requirements. 

Stage lighting is provided mainly by d.c. 
carbon arcs at 115V obtained from a system 
involving transformers, motor generators, high 
and low-voltage switchgear and an overhead 
distribution network of aluminium conductors. 
This supply system is distinct from the medium- 
voltage a.c. network for normal power and 
lighting services in the studios. 

Direct current is produced by a motor 
generator substation with a continuous output 
capacity of 3000kW and an overload capacity of 
100 per cent for fifteen minutes. This provision 
is made because, during simultaneous shooting 
with two or more films in production the total 





demand for short periods may be in the region 
of 6000kW—one Technicolor set may need as 
many as 200 lamps, each taking 150A. 

The generators are driven by 3-3kV 
auto-synchronous motors. Normally the high- 
voltage supply is obtained from the Eastern 
Electricity Board’s 11kV system through three 
1600kVA step-down transformers, but to allow 
for load shedding part of the high-voltage 
demand can be provided by stepping-up the 
415V output of three engine-driven alternators 





TRANSFORMERS SUPPLYING M.G. SUBSTATION 


to feed the main 11kV switchboard. This 
switchboard also controls two 500kV trans- 
formers supplying 400/230V for a.c. lighting and 
power services. The alternators can be used to 
provide a restricted supply for all studio lighting 
and power requirements in the event of a failure 
of the main supply. 

A separate building sited at the approximate 
load centre of the d.c. distribution network 
houses the main d.c. substation. The diesel 
power station is well away from the stages 
because of the noise of the engines. 

The three 1600kVA, three-phase, 11/3-3kV 
transformers (built by the British Electric 
Transformer Company, Ltd.) are outdoor 
type-ON units, connected delta/star and fitted 
with off-circuit tapping switch, conservator, 
double-float Buchholz relay, silica-gel breather 
and safe-load dial indicator. Owing to their 
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proximity to the stages the transformers were 
designed for minimum noise emission and are 
mounted on anti-vibration sound-insulati 
pads to prevent noise being transmitted through 
the ground to the studios. The transformers 
have a 100 per cent overload capacity for fifteen 
minutes to provide for maintaining full supply 
when a number of stages are using their 
maximum lighting simultaneously. One o/ our 
illustrations shows the transformers installed in 
a screened, pebbled surround for oil catchment 
and drainage. It may be noticed in passing that 
the illustration shows the atomised water spray 
fire extinguisher equipment mounted abov« the 
transformers and the aluminium busbars which 
serve as d.c. feeders. 

For controlling the 3-3kV output of the trans. 
formers and the input to the a.c. auto-syn. 
chronous motors driving the d.c. generators 
nine-unit switchboard is installed in the motor 
generator substation. The switchboard is made 
up of horizontal draw-out truck units, with oil 
circuit breakers of 75MVA breaking capacity 
and air insulated circuit and busbar conduc. 
tors. The central three circuit breakers, which 
serve the transformers, are operated manually, 
but the other six circuit breakers are solenoid 
closed and are used as stator switches for the 
auto-synchronous motors. All the switchgear 
panels are fitted with inverse time-current 
overcurrent relays, d.c. shunt tripping and 
ammeters. The transformer panels also have 
voltmeter, and the motor panels have a power 
factor indicator, an under-voltage relay and an 
anti-pumping relay to prevent the stator 
switches being re-closed automatically after 
opening on a fault. 

Each of the six motor generator sets con. 
sists of a 3-3kV, 750 h.p., 600 r.p.m. auto. 
synchronous motor driving two 250kW, 120V, 
2083A, d.c. generators feeding a 240/120V, 
three-wire system. The total current output is 
25.000A. In each set the three machines are 
direct coupled and mounted on a common bed- 
plate with the motor in the centre and the 
motor exciter on an extension of the shaft. 

To ensure high running efficiency the auto- 
synchronous motor is designed to operate at 
unity power factor from no load to full load 
under the control of automatic equipment. 

Since the auto-synchronous motor starts like a 
slip-ring motor, no synchronising equipment is 
required. A motor-operated, liquid type rotor 
resistance starter (made by Allen West, Ltd.) 
for each set is controlled by auxiliary contacts 
on the corresponding stator circuit breaker, 
Full interlocking ensures foolproof operation 
and, once the starting sequence has been 
initiated, the set is run up to synchronism 
automatically. 

To obtain the full light output and correct 
colour spectrum from the arc lamps it is neces- 
sary to maintain the applied voltage at the 
right value under all conditions ; the generators, 
therefore, are compound wound to give a con- 
stant voltage from no load to 100 per cent 
overload. The use of two separate generators 
to supply the three-wire system is intended to 
ensure that a 100 per cent out-of-balance will 
not have any effect upon the voltage regulation 
between mid-wire and either outer. 


Errect oF RIPPLE 


An important characteristic of the dc. 
generators is that they are designed to have a 
low amplitude of ripple in the output voltage. 
This ripple results from the presence of a super- 
imposed a.c. voltage of small magnitude. It 
has a complex wave form, due to a variety of 
causes, with components resulting from alter- 
nator action, polar, slot and commutator 
ripple. “The frequencies of these alternating 
voltage components are generally in the audio 
range, say, from 50 c/s to 5000 c/s, and, although 
their amplitudes are comparatively small in 
favourable circumstances, they are still likely 
to produce an audible hum in the arcs. 

With a lamp sufficiently close to the micro- 
phone this hum is picked up, amplified and 
appears on the sound track. At one time hum 
pick-up was restricted by suitable positioning of 
lamps and microphone, but the requirements of 
high-fidelity recording and the use of higher 
lighting intensities, especially for colour film 
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production, combine to make audible hum 
intolerable. A d.c. supply was therefore 
required with a ripple amplitude reduced to a 
value which prevented audible hum. 

In most studios ripple is smoothed by trans- 
portable chokes and condensers mounted on the 
stages. To avoid using this equipment, which 
is costly and cumbersome, Crompton Parkinson, 
Ltd., studied the problem of designing generators 
with inherently low ripple amplitude. A pre- 
liminary study indicated that there does not 
appear to be any quantitative criterion for the 
frequency limits and ripple amplitude that 
determine the amount of hum that can be 
tolerated. The usual practice is for a sound 
engineer to judge by ear whether a certain hum 
is just acceptable. From tests it appears that 
the frequency limits are 500c/s to 2000 c/s. 
Within this range a lmV peak will give rise to 
an audible hum, but a 10mV peak has always so 
far been accepted. Below 500 c/s the permissible 
ripple amplitude rises somewhat and larger 
frequency components can be tolerated. 

As the result of the investigations a generator 
was developed, with a special winding and slot 
design, whereby the voltage ripple was reduced 
to the unusually low value of 0-04 per cent over 
the range of 60 c/s to 3000 c/s. This amplitude 
was further reduced to less than 0-01 per cent 
by a comparatively small amount of capacitance 
connected across the d.c. busbars in the sub- 
station. The generators were also designed and 
installed so as to reduce mechanical vibration 
and noise to a much lower level than that of 
standard machines. 

The d.c. switchgear comprises a flat-back 
board built up of enamelled slate panels on an 
angle iron framework. There are two sections 
of d.c. switchgear: a generator control board 
on the machine floor and a feeder control board 
on a gallery directly above, as seen on the right 
of our illustration showing the motor generator 
substation. 

Each generator d.c. control panel is equipped 
with knife isolating switches in the outers, 
equalisers and mid-wire, and air circuit breakers 





3°3KV, 75MVA SWITCHGEAR IN SUBSTATION 


and an ammeter in each outer. Next to each 
d.c. control panel is a motor control panel 
equipped with a control switch for the high- 
voltage stator circuit breaker, a line ammeter 
and power factor indicator, duplicated from the 
3-3kV board, together with a regulator and 
ammeter for the exciter of the auto-synchronous 
motor. By having an additional stator circuit 
breaker control on the generator board all 
operations from starting up the motors to 
paralleling the generators on the d.c. busbars are 
carried out in one position. 

Each set can be connected to either one of two 
independent busbar systems for normal stage 
lighting and power, and “special effects,” 
respectively, by selector switches on the 
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generator panel. Two of the motor generator 
sets are equipped with motor-operated shunt 
regulators, which can be remotely controlled 
from any stage to vary the voltage over the 
full range to obtain special lighting effects. 

The feeder board on the gallery is equipped 
with eight 10,000A double-pole air circuit 
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feeders to each of the four studios supported on 
the roof trusses of a glazed covered way. Each 
feeder comprises four 6in by fin bars in each 
outer, with two 6in by }in bars for the mid- 


wire. The independent “special effects ” 


feeder from the substation to each studio is 
installed alongside the main feeders. 


W x 


~\ \ 


MOTOR-GENERATOR SUBSTATION 


breakers and four 2000A circuit breakers for 
the “ special effects” supply. For each group 
of feeders there is a panel equipped with 
Evershed and Vignoles electronic summation 
recording and indicating instruments and a 
recording voltmeter for the main d.c. busbars. 

A 60kW twin-bulb mercury-are rectifier, 
with an automatically operated induction regu- 


lator for output voltage control, provides an 
auxiliary d.c. supply to the studios during light- 
load periods and when “shooting” is not 
taking place. 


Tue DIstRIBUTION SySTEM 


The whole of the distribution system from the 
main feeder board in the substation to the local 
distribution boards for the stages consists of 
aluminium bars. Compared with copper, 
aluminium had the advantages that, since the 
system is installed at high level over the stages, 
there is less weight to support for a given 
current rating and the installation is more 
economical. 

From the substation there are two separate 


At each of the four studios the two main 
feeders are connected individually to an inde- 
pendent three-wire ring main comprising two 
6in by 4in bars in each outer and one 6in by 
Zin bar for the mid-wire. The two ring mains 
are supported on the grid steelwork above the 
stage and held by brackets spaced to ensure a 
rigid construction and avoid the risk of short 





OUTGOING ALUMINIUM D.C, FEEDERS 


circuits caused by electrodynamic movement. 
The bars are enclosed by sheet metal and wire 
mesh guards. Expansion joints of aluminium 
foil incorporated at appropriate points prevent 
mechanical stresses that would otherwise be 
imposed by longitudinal expansion of the bars 
as the current and temperature increased. 

In each studio six main distribution switch- 
boards at catwalk level, and two at floor 
level, are connected to the ring mains. These 
switchboards are of flat-back construction with 
enamelled slate panels on an angle iron frame- 
work and each has one 2000A and four 300A 
air circuit breakers, and three 300A double-pole 
air break contactors (supplied by Contactor 
Switchgear, Ltd.). For light sequence or group 
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control from the stage the 300A contactors are 
arranged for remote control from a mobile 
console, 

There are two “ special effects ” distribution 
switchboards in each studio, generally similar 
in construction to the main distribution 
switchboards, but each equipped with one 
2000A incoming double-pole air circuit breaker, 
one 1000A and four 300A double-pole air 
circuit breakers. A remote control is fitted for 
the motor-operated shunt regulators of the 
generators to allow for variation of the “ special 
effects ” voltage. 

For camera drives, sound recording and back 
projection equipment and other apparatus ‘it is 
essential to have an a.c. supply at a frequency 
far more constant than that of the present 
public supply system. A controlled frequency 
supply is provided by two d.c. motor-alternator 
sets, each having a capacity of 20kVA and 
equipment to maintain the a.c. voltage within 
the limits of plus and minus 1 per cent and the 
frequency to plus and minus.0-1 per cent. 

In the diesel power stations there are three 
“440 ITP” V-12 Paxman diesel engines 
direct coupled to 333kKVA Crompton Parkinson 
alternators, generating at 415V, three-phase, 
four-wire. The output is controlled by a 
** Klad ” three-unit switchboard, each unit con- 
sisting of an oil circuit breaker and an exciter 
control cubicle which also accommodates a 
motor-driven Isenthal automatic voltage regu~ 
lator. The busbars of the switchboard are 
coupled directly to a 1000kVA, 415/11kV 
step-up transformer, which is connected to the 
11kV switchboard in the motor generator 
substation. This switchboard is arranged so 
that either the total load can be taken from the 
grid or approximately 1000kVA of load can be 
supplied by the alternators. 

The installation was planned jointly by Guy 
Morgan and Partners, consulting engineers, 
and Crompton Parkinson, Ltd., the main con- 
tractors. Barlow and Young, Ltd., were sub- 
contractors for the installation of the diesel 
power station plant and of the aluminium dis- 
tribution system ; the aluminium was supplied 
by British Aluminium, Ltd. The air break 
circuit breakers were supplied by Whipp and 
Bourne, Ltd. 





American Industrial Advice* 


By LEWIS C. ORD. 

Most people in this country believe that 
American industrial advice will always be 
right—the best that could be obtained in fact. 
On the other hand it is not too much to say 
that a great deal of British industrial back- 
wardness to-day is due to unwise American 
industrial advice in the past. The facts in 
support of this statement are strong enough 
to leave little doubt that this is true. To 
prevent any possibility of misunderstanding, 
let me make clear beyond all doubt exactly 
what I mean. American industrial perfor- 
mance in their own country undoubtedly 
represents, in nine cases out of ten, the best 
possible industrial standard of performance 
for firms and nations to copy. Unfortunately, 
Americans frequently give industrial advice 
to persons and other netions that is quite at 
variance with the principles on which they 
act in their own country. There are cases, 
some of which I will enumerate later, where 
Americans have advised others to do indus- 
trially the effective opposite of what they do 
themselves within the United States. My 
agivice to you is always to compare the advice 
Americans give you with what they actually 
do in their own country. When these two 
differ, as they will frequently be found to do, 
then do as they do but not as they advise. 
Were you to inquire, as I have done, which 
are the British industries that have adopted 
American advice and technique in greater 
degree than any of the others, you will be told, 
and rightly, the mass production industries. 
In these industries British managements, 
to the best of their knowledge and ability, have 
adopted what they believe to be the best of 
American line production technique. We 


* Institution of Plant Engineers, 





Incorporated 
Nottingham, May 20th. Abstract. 





THE ENGINEER 





therefore would have the right to expect that 
in these particular industries, under American 
advice, we should have reduced the American 
industrial load to its smallest proportion. 
What are the facts ? 

There are authorities that have shown, 
industry by industry, how British industries 
compare with American. Rostas and others 
place the output per man in the American 
line production industries at from well over 
four to just under six times the British. In 
those British industries where American indus- 
trial advice has been taken, and has been 
acted on in greatest degree, this country is 
furthest behind. That fact is of immense 
importance to you and the nation. It should 
not be forgotten, nor its implications be lost. 
Americans sometimes attempt to explain this 
situation away by saying that the British do 
not understand, and that they misapply the 
principles of line production. In addition, 
most Americans believe quite sincerely that 
their great industrial load is due principally 
to their greater industrial “know how” and 
ability of their managements, backed by 
better machines. Let us test whether those 
two beliefs are true and are justified by the 
observed results. 

There are a number of American owned and 
operated businesses in this country in these 
reputedly the most backward of British indus- 
tries—the mass or line production industries. 
These American businesses were organised and 
directed in the first place by men of outstand- 
ing ability and experience in American indus- 
try, sent over here for that purpose. These 
men were backed by the money, knowledge 
and other material aids made available to 
them by some of the most efficient of American 
companies in their particular industry. In 
fact it is no secret that it was the intention 
of the American firms concerned to show how 
efficiently businesses could be run in Great 
Britain under good American management 
backed up with adequate tools, methods and 
knowledge. A number of these companies 
have now been in operation long enough to 
judge the results. Let us see what happened. 
These American owned and operated firms, 
with few exceptions, operate at British and 
not at American levels of efficiency. Some of 
them are operating in British line production 
industries, those industries in which the 
American lead is now greatest. In a few cases 
these American firms are in front of their 
leading British competitors by a short nose. 
In other cases they do not lead at all. It is a 
myth to say that American management is, 
on average, better than British when the con- 
ditions are equal. Were you to walk round 
one of these long-established American busi- 
nesses in this country as I have done, and look 
for an American or Canadian accent among 
the men at or near the top, you would find 
very few. Yet American firms would not use 
Britons for these jobs if they could get notice- 
ably better results from managers, technical 
and other staffs imported from the United 
States. This fact seems to be sharply at 
variance with the American belief that their 
industrial load is due to the greater knowledge 
and ability of their managements. 

There are a few British owned and operated 
companies in the United States where direct 
comparisons of operating efficiency can be 
made with similar factories owned and operated 
by the same companies in this country. In 
the great majority of cases these British- 
owned factories in the United States were 
set up to make some British products which 
had achieved a considerable American market. 
Successive American tariff increases had forced 
them finally to manufacture in the United 
States or lose the business. Laid out by British 
engineers to make a product of British design, 
on machines and by the methods in use by 
the same firm in this country, they were a 
test of British management and their methods. 
The results were startling. These factories 
in the United States operated at American 
and not at British levels of efficiency. They 
were fully competitive with other similar 
firms in the same country. Not the knowledge 
and ability of management determines the 
maximum level of efficiency at which a business 
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can be made to operate—but the industrial 
conditions in the country in which that busi. 
ness operates. 

The position of the shipbuilding industry 
to-day should intrigue old-fashioned Liberals 
(in contrast to the modern Liberal 
planner) if any of the former remain. Ship. 
building was the one British industry which 
could not be protected by a tariff. Competition 
always remained keen. British shipyards 
have always sold a large proportion of their 
ships abroad in competition with lower wage 
rates and steel prices on the Continent. British 
ship-owners were free to buy their ships abroad, 
unless British shipyards could give them better 
value for their money. Sharp competition, 
an absence of tariffs, and the use of good, 
frugel management of the type that used to 
make British industry famous, kept at least 
one British industry the most efficient of its 
kind in the world. 

The Anglo-American Council on Productivity 
could do the people of this country a great 
service if they would state clearly and cate- 
gorically whether the performance of American 
firms in this country is so far below American 
levels because of the lack of machines, methods, 
or other industrial knowledge on the part of 
the managements of these businesses. If 
improvement in the performance of these 
businesses is possible, they should say so, 
and by what means. If, on the other hand, 
the low standard of performance of these 
American-owned companies in this country 
compared with the United States is due to 
factors outside their control, then it seems to 
me that the Anglo-American Council should 
say so plainly. There is no industrial question 
to-day for which the answer is more important 
to the people of this country. Only when 
the answer is known can the steps necessary 
to raise the efficiency of British industry to 
American levels be determined with certainty. 

The new ideas introduced by the present 
Government to improve the efficiency of British 
industry have been many. In addition to 
the great increase of central planning by the 
State, backed by adequate controls, there has 
been a tremendous increase in statistics, forms 
and returns. There have been many Govern- 
ment-sponsored missions to the United States. 
There have been working parties, production 
committees, and committees of many other 
sorts. The British Institute of Management 
has been formed and subsidised by the Govern- 
ment. The F.B.I. and the T.U.C. have been 
called in to assist the Government in planning 
greater industrial efficiency from the top. 
These new ideas have been in operation long 
enough to enable us to make some judgment 
of their overall efficiency. 

There should have been a very great increase 
in the total of British production compared 
with pre-war—say, 1937 or 1938. In the first 
place there was an increase in the total popula- 
tion of some 6 per cent, including a large num- 
ber of able-bodied men from the Continent. 
Before the war about 13 per cent of the popu- 
lation were unemployed. In 1948 and 1949 
there was full employment. More women 
were at work in industry; persons of both 
sexes were staying at work later in life. Full 
employment should have given a 15 per cent 
increase in the total of production. The 
increase in population should have given another 
6 per cent. The increase in the total of national 
production due to better tools and equipment 
should have run somewhere about 4 per cent 
per annum, or 48 per cent in all. Had British 
production been increased by about 75 per 
cent, as it would have been if there had not 
been losses in other directions, it would then 
have been not far short of the rate of increase 
achieved in the United States. 

Statistics got out by the C.S.0O. (Central 
Statistical Office), a Government agency, 
might reasonably be expected to put as good 
a face as possible on that Government’s per- 
formance. Because the L.C.E.S. (London 
and Cambridge Economic Service) is not under 
political influence or Government control, | 
would consider theirs the wiser figures to use. 
The average of their figures given above shows 
that the total national industrial production 
has increased over pre-war by 7 per cent, 





—_— 


3 eet o> 4 ht 





50 


Vial 
usi- 


‘try 
rals 
ral 
ip. 
ich 
ion 
rds 
ieir 
ogee 
ish 
ter 
on, 
d, 


ast 
its 


ty 
at 


an 
an 
is, 
of 


May 26, 1950 


while the output per man has fallen by 3 per 
cent. Ladies and Gentlemen, on any basis 
of computation whatever, this is a dreadful 
result. Unfortunately, it is just what you 
will always get under industrial planning on a 
national scale. Great improvements un- 
doubtedly did occur due to better machines 
and increased man and woman power at work. 
These great gains were wiped out by heavy 
losses. Time permits me to mention only one, 
the major loss. To put their national plans 
and controls to work and to insure a satis- 
factory operation of the Welfare State, there 
was required an increase in the aon-productive 
staffs employed by central and local govern- 
ment of nearly three-quarters of a millon per- 
sons over 1937. Industry was compelled by 
Government policies to increase the number of 
non-producers in their employment by per- 
haps 20 per cent, or a further increase of about 
a million and a quarter persons. In all, nearly 
two million additional non-producers were 
required to carry out the new ideas of central 
planning and controls in Government and 
industry than were required to perform the 
same work in 1937. This was a vast number. 
It was greater than the total of unemployed 
in 1937 or 1938. Sitting mainly in offices, 
paid four or five times the 1937 rate of unem- 
ployment benefit, these persons have been 
removed from the production of real wealth 
and have now become a permanent charge on 
the production costs of British industry. 
Increased central planning will always mean 
progress backwards, as these figures show. 





Institution of British 
Agricultural Engineers 


A 40 per cent increase in membership during 
the year 1949 is recorded in the annual report 
of the Institution of British Agricultural 
Engineers, which has just been published. 
At the end of the year the total membership, 
in all grades, was 757. The report stresses the 
fact that when the Institution was first formed 
one of its functions was to encourage the 
development of training facilities for agricul- 
tural engineers. This fact has not been for- 
gotten, but the Council and its education 
committee have been faced with several diffi- 
culties connected with the provision of agri- 
cultural engineering training. There has been 
no provision for such training apart from the 
post-graduate course at King’s College, New- 
castle-upon-Tyne. The report says, however, 
that a number of technical colleges and one 
or two agricultural institutes are anxious to 
provide training in agricultural engineering for 
young men who wish to enter the industry. 
The Institution’s education committee there- 
fore hopes to produce, this summer, @ report 
on the training of the agricultural engineer, 
with a detailed syllabus of examination. If 
satisfactory arrangements can be made, there 
are some expectations of an examination for 
Associate Membership being instituted in 1951. 
At the recent annual meeting of the Institution, 
Mr. C. B. Chartres, M.I.E.E., was re-elected 
president. The Institution’s headquarters are 
at Carlisle House, 8, Southampton Row, 
London, W.C.1, the secretary being Mr. D. 
St. J. Magnus. 
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SumMMER Scuoox in Automatic CompuTinc.—A 
summer school in programme design for automatic 
digital computing machines is to be held this 
year in the University Mathematical Laboratory, 
Cambridge. The course will give a basic training in 
the mathematical use of machines, dealing with the 
processes employed and their embodiment in pro- 
grammes which specify the operations in detail. 
Lectures and practical classes will be held in the 
design of programmes for the machine which has 
been built at the Laboratory. It will be shown how 
the same principles may be applied in designing 
programmes for other machines. The school will be 
held from September 12th to 2lst inclusive. A 
detailed syllabus and form of application for 
admission may be obtained from Mr. G, F. Hickson, 
M.A., Secretary of the Board of Extra-Mural 
Studies, Stuart House, Cambridge, to whom the 
completed application form should be returned not 
later than July 8th. 
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Telephone and Telegraph 
Transmission and the Work 


of Heaviside* 
By W. G. RADLEY, C.B,E,, Ph.D., M.LE.E.t 
No. Il—(Continued from page 614, May 19th) 


The Practice of Continuous Loading : Develop- 
ment of High-Permeability Alloys.—Continuous 
loading was introduced into working circuits by 
a Danish engineer, C. E. Krarup.* In 1902 and 
1903 four cables with this type of loading were 
laid in the shallow waters of the Baltic. A 
number of cables of different types, laid between 
1912 and 1932 to provide telephone connection 
between Great Britain and the Continent, had 
continuous loading. Mention must, however, 
be made of three American cables, varying in 
length from 100-2 to 104-9 nautical miles and 
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Fig. 2—Coazxial Submarine Cable, showing Loaded Centre 
Conductor 


connecting Key West with Havana. These 
were brought into service in 1921 and, at the 
time, were the longest submarine cables in 
use for telephony; they are still the most 
deeply submerged. The cables are of the coaxial 
type with gutta-percha insulation, and the 
inner conductor is continuously wrapped with 
a close layer of iron wire 0-2mm in diameter, 
as shown in Fig. 2. At the highest frequency 
transmitted, 3800 c/s, the overall attenuation 
of each cable was approximately 39 db and 
each cable, when it went into service, provided 
one telephone channel and two duplex telegraph 
circuits. A fourth submarine cable laid over 
the same route in 1930 was non-loaded. 

This paper would be incomplete without 
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the centre conductor, or a slightly decreased 
thickness of the dielectric; each of these 
changes increases the attenuation. Prior to 
the invention of Permalloy, there was no mate- 
rial of sufficiently high initial permeability to 
make loading advantageous for the usual sizes 
of transatlantic cable,*|| The discovery that 
certain nickel-iron alloys, when properly heat- 
treated, possess rémarkable magnetic properties 
was followed by the development of Permalloy 
by Elmen in the Bell Telephone Laboratories.” 
The new alloy had what was then an extra- 
ordinarily high initial permeability. It made 
possible revolutionary changes in submarine 
cable construction and operation.§ 

The first loaded ocean telegraph cable was 
that laid in 1924 between New York and Horta 
(Azores), 2328 nautical miles, for the Western 
Union Telegraph Company. Immediately after 
the laying, test messages were transmitted 
over this cable at a speed of 1920 letters per 
minute and recorded with a high-speed siphon 
recorder. This was a notable achievement, 
as speeds of about 250 letters per minute were 
the maximum hitherto possible on non-loaded 
transoceanic cables. It must be noted, how- 
ever, that the latter can be used for duplex 
operation, which was impossible with the 
loaded cable. Fig. 3** is a reproduction of 
actual signals received at a speed of 1000 
letters per minute over the Fanning Island—-Suva 
(Fiji) section, 2054 nautical miles, of a loaded 
cable laid across the Pacific Ocean in 1926. 
There was on the same route an older, non- 
loaded cable having the same electrical con- 
stants, except inductance, Fig. 3 also shows 
a@ reproduction of signals received over the 
non-loaded cable at 145 letters per minute. 

Between 1924 and 1930 nine loaded long- 
distance telegraph cables were laid, the loading 
material used being either Permalloy or 
Mumetal, a high-permeability nickel-iron alloy 
developed by the Telegraph Construction and 
Maintenance Company.ff The inductance 
added by the loading material was of the order 
of 100mH/mile. 

The addition of these high-speed cables to 
the submarine telegraph network, coupled with 
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(b) Loaded cable, speed 1000 letters per minute. 


Fic. 3—Facsimile of Messages received through Submarine Telegraph Cables 


any reference to the loading of very long sub- 
marine telegraph cables. Inductive loading, 
as proposed by Heaviside, appeared as an 
obvious means for increasing the operating 
speed of ocean cables, which, for fifty years, 
had remained substantially unchanged. On 
the other hand, there did not appear at first 
any practicable way of adding the required 
inductance. Coil loading was not considered 
possible because of anticipated difficulties in 
laying and maintenance; continuous loading 
was mechanically feasible, but unless the overall 
diameter of the cable is increased continuous 
loading material can be introduced only at the 
expense of a slightly decreased diameter of 


* Abstract, “ Fifty Years’ Development in Telephone 





and Tele; Transmission in relation to the Work of 
Heaviside.” Heaviside a meeting, Institution 
of Electrical ineers, May 18, 1950. 

t Post Office Engineering Department. 


the expansion of radiotelegraph services, has 
provided adequate capacity for inter-continental 
telegraph traffic, and no long-distance loaded 
telegraph cables have therefore been laid since 
1930. 

Continuous loading never found much appli- 


{| See also British Patent No. 184,774. 

{] The Permalloy (79 per cent Ni, 21 per cent Fe) used 
on the New York—Horta (Azores) cable had an initial 

rmeability of 2300; this was increased to 3700 on 
ater cables with a slightly different alloy (80 per cent Ni, 
17-5 per cent Fe, 2 per cent Cr and 0-5 per cent Mn). 
These figures form an interesting comparison with the 
initial permeability of the soft iron wire used for loading 
the Key West—Havana telephone cables. This was 115 
and was the best value obtainable commercially in 1921. 





** This fi, is taken from a paper by Foster, A. E., 
Ledger, P. G., and Rosen, A., Journal, I.E.E., 1929, 67, 
page 475. 


tt The composition of Mumetal was then 76-75 per cent 
Ni, 16 per cent Fe, 5 per cent Cu, 2 per cent Or and 0+25 
Mn. 
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cation to land cables, owing to its high cost 
compared with coil loading. 


CoaxtaL CABLES 


[In a short article” written at the time of 
Heaviside’s death, Dr. A. Russell said: ‘“ He 
was the first to solve the problem of the high- 
frequency resistance of the concentric main,”’ 
or, as we should say to-day, of the coaxial 
cable. The mathematical formule which 
Heaviside left* were not in a form easily suited 
to engineering applications. That is perhaps 
the reason why this part of his work has not 
been more generally recognised. It was 
left to Russell! to give expressions for the high- 
frequency resistance of these cables, more 
suitable for computation. More recently the 
coaxial-cable problem has become one of great 
practical importance and in a number of coun- 
tries much work has been done in developing 
and extending the earlier theory. 

The coaxial cable is essentially an unbalanced 
structure, with the outer conductor earthed. 
The transmission circuit for high-frequency 
currents is formed between the inner surface 
of the outer conductor and the outer surface 
of the inner conductor, the wanted currents 
being confined to these parts of the conductors 
by the skin effect to which Heaviside drew 
attention in 1886 (see Bibliography, item °, 
page 44). Because of this skin effect, interfering 
currents at the high signal frequencies are con- 
fined to the outer surface of the outer tube, 
which thus acts both as a conductor and a 
shield.1* This enables the band of frequencies 
transmitted to be extended upwards to include 
frequencies of many megacycles per second, 
and makes possible the provision of many 
hundred telephone channels by one pair of 
coaxial conductors. 

Quite apart from this, however, the advent 
of high-definition television presented telephone 
administrations with the problem of providing 
land lines ‘capable of transmitting television 
programmes between different centres. <A 
frequency bandwidth of about 3 Mc/s is neces- 
sary for the transmission of 405-line television 
and proportionately greater bandwidths for 
systems giving higher definition. At present 
the aoe pe. cable is the most useful type of 
land line for transmitting such bandwidths. 

Coaxial cables must be associated with 
amplifiers which will perform over the entire 
band of frequencies transmitted. The overall 
amplification provided within each station has 
to vary with frequency in a manner inverse to 
the attenuation of the line and should be con- 
trolled so as to care for the effects on the cable 
of varying temperature. The amplifiers, 
furthermore, must be free from non-linear 
effects so that a large number can be used in 
tandem without giving rise to interference 
between the different speech channels which 
may be included within the transmitted fre- 
quency band. The amplifier, therefore, becomes 
of outstanding importance, and coaxial-cable 
systems have been made useful only by the 
development during recent years of wide-band 
amplifiers whose performance has been stabilised 
by negative feedback. 

The basic experimental work leading to the 
use of coaxial cables to provide long-distance 
telephone and television circuits was done in 
the United States by the Bell Telephone 
Laboratories, and the American Telephone 
and Telegraph Company laid an experimental 
cable between New York and Philadelphia. 
The first cable of this kind to go into commercial 
service in Europe was that between London and 
Birmingham in 1938. The outer lead sheath 
contains four coaxial tubes, each of 0-45in 
internal diameter. In later cables the internal 
diameter of each coaxial tube was reduced to 
0-375im. When fully equipped each will provide 
660 telephone channels with 2852 kc/s as the 
highest transmitted frequency.{{ Tubes in 
these cables may be utilised, if necessary, to 
provide television channels. For the trans- 
mission of television between London and Bir- 
mingham, however, the Post Office has laid a 
new coaxial cable containing two lin diameter 

tt The recommendations of the C.C.I.F. for inter- 
national circuits cover standardisation up to a trans- 


mitted frequency of 4092 kc/s and the provision of 960 
speech channels on one tube! 
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tubes. With an ultimate provision of closely 
spaced amplifiers at intervals of 3 miles, the 
frequency band transmitted can be extended 
upwards to the region of 40 Mc/s.* This will 
provide for any eventual requirement in 
respect of higher-definition, or colour, television. 
The applications of such large tubes for tele- 
phony have not yet been explored. 

In the United States an extensive long- 
distance network of coaxial cables, mostly 
with 0-375in diameter tubes, has been developed 
for telephony and there are nearly 7000 route 
miles now installed. Television programmes 
are being transmitted over some of these cables. 
Construction planned for the next few years 
will increase this mileage to well over 10,000. 

It is of interest that recent advances in 
testing and measuring techniques applied to 
coaxial cables have been based on observation 
of reflections. As already mentioned, Heaviside 
pointed out that these would be caused by any 
discontinuity in the line. By the application 
of pulse methods, similar to those employed in 
radar, a test set has been developed for the 
rapid location of intermittent faults. There 
has followed, more recently, equipment for the 
direct measurement of small impedance irregu- 
larities in coaxial cables intended for television 
transmission. Pulses, 0-3 microsec long, of a 
carrier frequency of 20 Mc/s, are transmitted 
down the cable, and returning signals with an 
-echo return loss of up to 90 db can be observed 
on the cathode-ray type indicator. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications ome ee ot the Institution at 28, 
Victoria Street, London, S.W. 


VERNIER CALLIPERS 


No. 887: 1950. This standard was first issued 
in 1940 and forms one of a series published or in 
course of preparation, for engineers’ precision tools. 
It relates to vernier callipers, with internal and 
external measuring faces, and having ranges of 
measurement, in inch units, up to 48in, and in 
metric units, up to lm. The present revision 
incorporates certain small modifications shown to 
be desirable as a result of experience of working 
to the previous standard and makes provision for 
a fuller range of graduations for scales on beams 
and verniers. The various types of graduation 
are illustrated and the possible combinations of 
beam and vernier scales are tabulated. Suggested 
dimensions for sections of beams and notes on 
methods of testing vernier callipers are given in 
appendices. Price 2s. 6d. 


BALL AND ROLLER BEARING PLUMMER 
BLOCKS (GENERAL PURPOSE SERIES) 


No. 1642: 1950. This is a new British standard. 
It lays down the leading dimensions which are 
essential to ensure satisfactory installation and 
interchangeability of a series of ball and roller 
bearing plummer blocks for shafts ranging in dia- 
meter from jin to 3in. The standard relates to the 
main dimensions; centre heights, bolt centres, 
bolt diameters, and maximum overall widths, 
lengths and heights. It does not deal with design 
or with the materials from which the plummer 
blocks are made. Price ls., post free. 








VERNIER HEIGHT GAUGES 


No. 1643 : 1950. This standard is a new addition 
to the series Published or in course of preparation 
for engineers’ precision tools. It deals with vernier 
height gauges having ranges of measurement, 
in inch units, up to 48in, and in metric units up to 
lm. Essential features of design are specified 
and requirements are included for material and 
accuracy. Various types of scale graduation for 
beams and verniers are illustrated and the possible 
combinations of beam and vernier scales are tabu- 
lated. Recommended methods of testing vernier 
height gauges are given in an appendix. Price 
2s. 6d. 
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French Engineering News 


(From our French Correspondent) 


General indices for French industrial pro 
duction for the first quarter of 1950 were 126 
in January, 125 in February and 115 in March, 
compared with 119 in January, 1949, and 126 
in December, 1949 (datum 100 in 1938). The 
March strikes had an important effect on the 
production of gas, electricity, coal, and metals, 


* * * 


As from next spring, the Passy-sur-Arve 
hydro-electric plant, in the Haute Savoie, will 
produce about 365 million kWh annually. 
The principal generating plant to be installed 
on this project consists of four horizontal 
Pelton wheel turbines, each of 31,500 h.p. 
Work on the barrage started in February, 1949, 
and altogether 500,000 cubic metres of rock were 
excavated and 6km of tunnels driven. 

* * * 


Of the thousand or more firms exhibiting 
in the heavy industries and machine tool 
sections of this year’s Paris Fair, some twenty- 
eight were British. This year’s Fair produced 
nothing outstandingly new in any of the engi- 
neering sections. The few exhibits of interest 
included, however, investment castings, vacuum 
manometric scales, and electro-magnetic valves. 

Sweden, Czechoslovakia, Germany, the 
United States, and Belgium, were well repre- 
sented. The Swiss firm, Louis de Roll, showed 
a new semi-automatic machine for producing 
cylindrical forgings. On this machine the 
operations are automatically controlled and 
it uses forging hammers actuated by cams. 
It is claimed that hot steel forgings produced 
on this machine can be guaranteed to plus or 
minus 0-2mm for diameters to between 40 to 
60mm. New electrical apparatus to be seen 
at the Fair included precision millivoltmetres 
as well as a wide range of electrical plant and 
materials. 

. * . 


The European Co-operation Administration 
has allocated about 9 million dollars for the 
purchase of American equipment to develop 
and modernise French automobile, power and 
oil productioa. The major part of this amount 
has been allocated to the Sté. Simca. This firm 
at present employs some 5200 workers and 
will take on 3000 more at the end of this year 
as a result of dollar aid. The Citroen Compan) 
will also receive more than 13 million dollars 
to develop and improve production. Elec- 
tricité de France will receive nearly 2 million 
dollars, which will be used for the purchase of 
a high pressure boiler and ancillary equip 
ment for a 100MW thermal plant at Nantes. 
Chevire. Five oil companies in South West 
France and Alsace will also receive dollars for 
boring and research work. 


* * * 


The Rolling Stock Construction and Repair 
Chambre Syndicale has just held its general 
meeting, in the course of which difficulties duc 
to the blocking of S.N.C.F. credits were 
described and the difference between plans 
and construction programmes was discussed. 
The former had been full of promise, it was 
stated, but actual programmes for financial 
reasons were a sad disappointment. The hope 
was expressed that, on the initiative of parlia- 
ment, a programme for rolling stock construc- 
tion would be instituted. It was pointed out 
that exporting was only a marginal activity of 
national production and that most foreign 
governments assisted their industries. 

The Council of the Republic has rejected 
an amendment which intended to substitute 
for the blocking of 6 milliard francs credit for 
the 8.N.C.F. a bill to modify the rights and 
obligations of the nationalised railways. M. 
de Tinguy, Financial Secretary of State, 
stated that tne amendment was excessively 
wide and would, in effect, suppress the railways’ 
road transport and factories so that they could 
not compete with private enterprise. At the 
moment, he said, there was no question of 
total liquidation of the 8.N.C.F.’s ancillary 
activities. 
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The report of the Industrial and Com- 
mercial Finance Corporation, Ltd., for the 
year ended March 31, 1950, has now been 
published. It is accompanied by a statement 
by Lord Piercy, the chairman, which com- 
ments on some aspects of the Corporation’s 
work during the year. Lord Piercy says that 
the demand for the Corporation’s facilities 
was fully maintained and that applications 
throughout the year were as numerous as they 
have ever been. 

Lord Pierey points out, however, that last 
year there was a fall in the proportion of appro- 
vals by the Corporation, and he says also that 
the supply of new enterprises and develop- 
ments is now less than it was in the period of 
transition to peacetime industry. A _ sub- 
stantial part of the Corporation’s resources 
is utilised in providing additional working 
capital required to support the restoration 
to normal levels of the volume of work in pro- 
gress, and of finished stocks, at the higher 
values now pertaining. But, Lord Piercy 
observes, it is difficult to avoid an impression 
that the zest for re-equipment, for new exten- 
sions, and indeed for new creative enterprise, 
has diminished over the last two years, and 
has been succeeded by a mood of uncertainty 


as to prospects. 


Wage Claims 


The Electrical Trades Union has 
recently concluded its annual conference, 
and among the resolutions passed was one 
relating to an increase of sixpence an hour in 
the basic rates of members employed in the 
electrical contracting industry. It was decided 
that negotiations for the increase should be 
re-opened, the resolution claiming that ‘‘ em- 
ployers could afford the increase out of profits 
without passing on the cost to the public.” 
The conference also passed a_ resolution, 
submitted by the Executive Council, on the 
subject of wage freezing. This resolution said 
that the conference viewed with grave con- 
cern the continued rise in the cost of living, 
accentuated by the devaluation of the pound. 
It went on to declare that “‘ while very deter- 
mined efforts have been made and enforced 
to freeze the wages of the workers, no real or 
positive attempt has been made to freeze the 
profits of the employing class.”” The executive 
was therefore urged to ‘“‘ pursue with the 
utmost vigour ”’ the fight against wage freezing. 

Wage restraint was referred to by Mr. 
Arthur Deakin, general secretary of the Trans- 
port and General Workers Union, in a speech 
at Cardiff on Saturday last. He said that the 
position had now been reached where it might 
be possible to arrange some increase in the 
wage ceiling without causing any inflationary 
tendency. Those people who talked so glibly 
about the wage freeze, Mr. Deakin observed, 
failed to appreciate that there was no such 
thing, as during the last twelve months there 
had been an increase in the national wage bill 
of £200,000,000. A suggestion had been 
made that there should be a national tribunal, 
to which unions could submit claims. Mr. 
Deakin said that he favoured the idea, although 
he did not know whether it would work. 
But, he added, we should not¥just lift the lid 
and have a smash-and-grab for what could be 
got by those industries which were in a better 
position than others because of labour shortages 
and other things. : 

Another resolution on wages, which was 
announced last week-end, was that passed 
at the annual conference of the National Union 
of Railwaymen’s Council of Locomotive Grades. 
This resolution urged the N.U.R. executive 
to press for an increase in the wages of rail- 
waymen, especially the lower grades, with the 
establishment of a £5 a week minimum. At 
the same conference, the general secretary of 


The Industrial and Commercial Finance 
rporation 
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Industrial and Labour Notes 


the N.U.R., Mr. J. B. Figgins, announced 
that the executive was placing on the agenda 
of this year’s Trades Union Congress a resolu- 
tion calling upon the Government to terminate 
the Order which makes a strike illegal unless 
the Minister of Labour takes no action within 
twenty-one days of the notification of a dis- 
pute. 


London Docks Committee of Inquiry 


The Minister of Labour, Mr. Isaacs, 
stated in Parliament on Thursday of last week 
that a committee had now been constituted 
to investigate the labour situation at the 
London docks. Sir Frederick Leggett, formerly 
Deputy Secretary of the Ministry of Labour, 
has agreed to act as chairman of the committee, 
the other members of which are Mr. A. M. 
Holbein, vice-president of the Federation of 
Civil Engineering Contractors;- Mr. G. H. 
Bagnall, chairman of the East and West 
Ridings Regional Board for Industry; Sir 
Robert Hyde, founder of the Industrial Welfare 
Society, and Sir Wilfrid Garrett, formerly 
Chief Inspector of Factories. 

An announcement by the Ministry of Labour 
at the end of last week said that the com- 
mittee would investigate fully the problems 
related to the stoppages which have taken 
place in the London Docks. It would consult 
representatives of both sides of the port trans- 
port industry with a view to reporting what 
steps could be taken to avoid further unofficial 
action of the type that had occurred during the 
last three years and had proved injurious to 
the trade of the country. 


British Overseas Trade 
The final figures for Britain’s overseas 
trade in the month of April have now been 
summarised in the Trade and Navigation 
Accounts (H.M. Stationery Office, price 6s. 6d.). 
The actual value of exports of United Kingdom 
goods was £149,877,134, compared with the 
peak figure of £184,397,875, achieved in March. 
April imports were valued at £211,375,306, 
and re-exports at £5,810,647. The Board of 
Trade estimates that in volume, exports in 
April were about 14 per cent below the average 
for the first quarter of this year and 3 per 
cent below the average for the year 1949. 
Exports of manufactured goods during April, 
valued at £131,354,945, were 11 per cent below 
the first quarter’s average, but the Board cf 
Trade says that this was very little more than 
was expected as a result of a shorter working 
month. Machinery exports were nearly one- 
sixth below the first quarter average, but their 
total value was, nevertheless, £22,526,715. 
Exports of iron and steel and manufactures 
thereof reached a value of £11,029,679, and 
were thus 10 per cent below the average for 
the first quarter of the year. The total value 
of vehicles exported in April was £32,703,885, 
and was not more than £700,000 below the 
first quarter’s average, the increased export 
of ships and boats and aircraft and aircraft 
parts making a notable contribution to the 
month’s results. The number of new cars 
exported in April declined to 29,056, but after 
making allowance for the shorter working 
month, the reduction was quite small com- 
pared with the high first quarter average. 
Exports of commercial vehicles and chassis, 
10,757 units, showed a smaller reduction than 
motor-cars and were only about 4 per cent 
below the first quarter’s average. 


Industrial Safety Conference 


The National Industrial Safety Con- 
ference, organised by the Royal Society for 
the Prevention of Accidents, has now become 
an annual event and this year’s conference, 
which was held recently at Scarborough, was 
attended by 450 delegates. At the opening 
session of the conference, an address was 
given by Lord Llewellin, President of the 





641 






Royal Society for the Prevention of Accidents, 
who said that a deputation from the Society 
had approached the Minister of Labour with a 
proposal for the setting-up of a co-ordinating 
committee to review the whole problem of 
industrial safety. The suggestion was that 
the committee should represent Government 
departments, employers’ organisations, trades 
unions and voluntary bodies. Lord Llewellin 
regretted that, after careful consideration of 
the problems, the Minister did not feel that the 
constitution of such a committee could be 
usefully undertaken at the present time. 
There the matter rested for the moment, 
but, Lord Llewellin added, the proposals 
would not be abandoned and the Society 
would endeavour to put them forward again 
when it thought the time was ripe. 

The President went on to say that those 
responsible for the Society’s industrial policy 
had no intention of waiting on events, but 
were going ahead with various projects, and 
as an example he mentioned that plans 
were being made for introducing safety train- 
ing into technical schools. From time to time, 
Lord Llewellin stated, the Society heard 
almost incredible stories about the hazardous 
conditions prevailing in some technical schools. 
As a first step towards the encouragement of 
better things, a small committee had been 
formed, which included industrial safety experts 
and educationalists, to consider what action 
could be taken. ‘The Scciety had received 
encouragement from many quarters, and had 
been particularly gratified that the Minister 
of Education should have sent two of his 
inspectors to visit a safety officers’ training 
course to see for themselves what was being 
done in that direction. The Society had 
always maintained that the proper place to 
learn industrial safety was inside the works, 
and that when employers took new entrants 
into their factories it was their duty to see that 
they were properly trained in safe methods 
of working and were not allowed to encounter 
danger through ignorance. The Society, Lord 
Llewellin observed, had not changed its views 
in any way, but it believed that if young 
people received a good basic safety training 
from the technical schools the task of the 
employers would be made easier. 


Cost and Price Reduction 

In a statement circulated with the 
annual accounts of G. and J. Weir, Ltd., the 
chairman, Viscount Weir of Eastwood, makes 
reference to the imperative necessity of achiev- 
ing cost and price reduction and thereby 
maintaining economic stability and avoiding 
inflation. He says that the Government has 
emphasised the same vital need, but, unfortu- 
nately, it not only appears to take no useful 
steps to implement its words by helping industry 
to achieve this important objective, but its 
policies and practices definitely lead to increases 
in costs and prices. Even at this critical 
moment in our economic situation, the state- 
ment continues, one can discern nothing but 
dark shadows hanging over costs and prices, 
in spite of the efforts industry is making to 
achieve savings through greater technological 
progress and higher efficiency. 

The achievement of technological progress 
to-day, Lord Weir points out, involves now 
capital expenditure of an exceptionally heavy 
nature, but, owing to the incidence of dan- 
gerously higk taxation, firms are limited in 
the net profit margins which can be ploughed 
back for maintenance and future develop- 
ment. Limitations of that kind, the statement 
declares, strike at the very roots of all enter- 
prise, whether national or private, and until 
it is realised by the Government—or its suc- 
cessors—that the national expenditure has 
gone far beyond all reasonable bounds, it will 
not be possible to create that atmosphere of 
encouragement essential to the achievement 
of the most fruitful results. 
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Notes and Memoranda 


Air and Water 


SPERRY DEMONSTRATION VESSEL.—The 55ft 
demonstration vessel, “‘ Frisia,” of the Sperry 
Hyroscope Company, Ltd., is at present on an 
extended cruise to Holland, Germany and the 
Scandinavian countries to demonstrate the com- 


pany’s products. 
T.S. “Kenya.”—The British India Steam 
Navigation Company announces that the 15,000-ton 


liner “‘ Kenya” will be launched in December of 
this year, and will enter service in July, 1951. This 
is the largest vessel built for the company and has 
accommodation for 273 passengers. 

OILFIELD ComMunicaTions.—The Shell Petro- 
leum Company, Ltd., has decided to use aircraft 
for communication work in its extensive overseas 
oilfields. For this service it ordered three Percival 
Prince light transports; two of these have arrived 
at Maracaibo in Venezuela, and the third aircraft 
is expected to leave shortly for Sarawak. 

Royat AERONAUTICAL SocreTy.—At the recent 
annual general meeting of the Royal Aeronautical 
Society the following elections were announced : 
Honorary Fellows; Mr. Robert Blackburn, 
A.M.I1.C.E., M.I.M.E., Sir Richard Fairey, Mr. T. O. 
M. Sopwith, Lt.-Col. Mervyn O’Gorman, D.Sc., 
M.I.Mech.E., M.I.E.E., and Sir Francis Kennedy 
McClean, A.F.C.: Fellows; Mr. J. L. P. Brodie, 
M.I.Mech.E., Air Vice-Marshal R. O. Jones, 
Mr. E. J. Richards, M.A., Mr. P. L. Teed, Mr. 
F. W. Whitehead, and Mr. C. T. Wilkins: Hono- 
rary Companions; Marshal of the R.A.F, The Lord 
Douglas of Kirtleside, G.C.B., Air Marshal Sir 
Alec Coryton, K.B.E., Major Sir Hew Kilner, 
and Mr. C. G. Grey. 

PowER GENERATORS FOR CIVIL 
Plans for installing emergency power plant at 
Australian airports were announced recently by the 

‘Minister for Civil Aviation, Mr. T. W. White. 
He said that orders had been placed for 231 diesel- 
driven generating sets. The minister explained 
that although the Department of Civil Aviation 
purchased electric power from local supply autho- 
rities, it was essential to have an emergency supply 
ready to come into operation automatically in the 
event of any failure of the town supply. At many 
centres where the Department provided ground 
facilities there was no public supply of power 
available, and at those locations it was necessary 
for the D.C.A. to maintain its own power supply. 
Where the generators were used for primary power, 
duplicate plants were being provided with auto- 
matic changeover. Mr. White expressed his satis- 
faction that the Department’s somewhat exacting 
requirements had been adequately met by British 
and Australian engineering firms. He said that 
the estimated installed cost of the 231 sets ordered 
was about £478,000. 


AIRPORTS.— 


Miscellanea 

BrusH Company’s Vistrors’ Day.—For the 
first time in its history of over seventy years, the 
Brush Electrical Engineering Company, Ltd., 
opened its works at Loughborough to the public 
on May 13th. More than 7500 visitors toured all 
departments of the works during the day. 

CuemicaL InpustTRy ManaGEMENT.—The Shell 
Petroleum Company, Ltd., announces that, due 
to increasing chemical activities, a new Chemical 
Industry Management has been formed to super- 
sede the former Industrial Development Manage- 
ment and Chemical Products Department. 

Tue Late Mr. H. F. Massry.—We have learned 
with deep regret of the death of Mr. Harold Fletcher 
Massey, M.I.Mech.E., which occurred on May 9th. 
He was formerly managing director of B. and 8. 
Massey, Ltd., Openshaw, Manchester, with which 
firm he was actively associated for more than fifty 
years. 

InstITUTION OF MINING AND MetaLLuRGy.—The 
gold medal of the Institution of Mining and Metal- 
lurgy, the highest distinction which the council has 
power to grant, has been awarded to Mr. Robert, 
Annan, M.I.M.M., past-president of the Institution, 
and chairman of New Consolidated Gold Fields 
Ltd., in recognition of his distinguished services to 
the mining industry and the mining profession. 

Correr.—As we go to press, the ruling price of 
electrolytic copper is £170 per ton, delivered con- 
sumers’ works. This indicates a further increase 
of £6 a ton as from May 19th. The Ministry of 
Supply has stated that on the same day its buying 
price for rough copper in slaps of from 2 to 3 cwt 
was in from £126 to £132 per ton. Dis- 
counts, premiuras and charges for forward delivery 
remain unchanged. 





CHILEAN ENGINEERS IN Britain.—Twenty-two 
young Chilean engineers, who recently graduated 
from the Engineering University of Chile, have 
been ding five days in the United Kingdom as 
part of a European tour, before returning to Chile 
to take up appointments. They were accompanied 
by Professor Fernando Mardones, assistant head 
of the transport section of the Chilean Railways, 
and Professor Danilo Poklepovic, a senior official 
of the Chilean Ministry of Transport. Arrange- 
ments for the visit were made by the British 
Council. The group left London for France on 
May 20th and will visit Sweden before returning 
to Chile in July. 

Founpry STEEt Mevtine.—In September of 
last year the steel castings division of the British 
Iron and Steel Research Association organised a 
conference at Ashorne Hill, aise mn Spa, 
on the general subject of foundry stee ie 
A summary of the proceedings at the conference 
has now been published by the Association. The 
discussions on the papers dealing with various 
melting processes indicated some of the problems 
exercising the steel foundry industry at the present 
time. Other papers of particular importance, which 
were presented at the conference, were those on 
“Steel Foun Productivity,” by Mr. F. A. 
Martin, and “ Cost of Melting in Foundries,” 
-by Mr. F. N. Lloyd. The price of the report is 
10s., and it may be obtained from the British 
Tron and Steel Research Association, 11, Park 
Lane, London, W.1. 


Rurat ELECTRIFICATION IN NORTHERN IRELAND. 
—The Minister of Commerce (Mr. W. V. McCleery) 
stated in the Northern Ireland Parliament this 
week that the Electricity Board was making good 
progress with the development of supplies in rural 
areas. In the first four months of the year, said the 
Minister, the Board had approved 200 rural schemes 
in all parts of Northern Ireland. These would 
bring supplies to 2500 new consumers, including 
741 farms as well as over 1600 rural dwellings, 
and about 150 premises such as halls, shops and 
garages. Unfortunately, many of the rural schemes 
which the Board was now preparing did not at 
present show promise of an economic return on the 
capital invested. Mr. McCleery hoped, therefore, 
that the rural community would progressively 
build up their demand to a level more nearly 
approaching the cost of supply. 


INstTITUTION OF Gas ENGINEERS.—The eighty- 
seventh annual general meeting of the Institution 
of Gas Engineers is to be held at Bournemouth 
from Tuesday to Friday, June 6th to 9th, the 
sessions for the transaction of business and the 
discussion of papers taking place at the Winter 
Gardens. Mr. é. H. Chester, M.I.Mech.E., will 
deliver his presidential address on the morning of 
June 6th, and the papers, to be presented at the 
meeting, include: ‘‘ Civil Engineering in the Gas 
Industry,” by Mr. W. 8. Strudwick, M.I.C.E. ; 
““The Gas Industry, To-day and To-morrow,” 
by Mr. J. Carr, A.M.I.Mech.E., and Dr. A. Marsden, 
F.R.LC.; ‘Recent Producer Gas Practice in the 
Liverpool Undertaking,” by Mr. W. 8. Hubbard ; 
“The Utilisation of Gas and Coke,” by Dr. F. 
M. H. Taylor, and “ Gas Water Heating, the Con- 
tribution of Testing to Design,” by Mr. L. W. 
Andrew and Mr. C. H. Purkis. ‘A series of visits 
and other social functions is being arranged for 
each day of the meeting. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—The 
annual dinner of the Institution of Engi 8-in- 
Charge held its forty-fifth annual dinner in London 
on Friday, May 12th. In the course of a witty 
speech in which he proposed the toast ‘ The 
Institution,” Sir Herbert G. Williams introduced a 
serious note when he spoke of the responsibilities 
of engineers in their work. He stressed that it was 
their duty to maintain a high standard of work- 
manship and promote a spirit of adventure in their 
work for the betterment of industry and the world 
at large. Responding to the toast, the President, 
Sir William J. Larke, spoke of the rapid growth of 
the Institution and the benefits of an engineering 
training. He said that one of the advantages of 
such training was that it necessitated the correction 
of one’s own mistakes, and responsibility for such 
mistakes could not be passed on to others. With 
this knowledge engineers learnt not to act on 
impulse in matters of importance, without full 
consideration of all the facts involved in the 
problem. Sir William pointed out the Ne mgm 
the engineer bears in respect to the future well- 
being of this country to which the world still looked 





for | In well-chosen words Mr. Robert 
Chalmers welcomed the guests of the Institution and 
a@ suitable was made by Vice-Admiral 


Sir Denys C. Ford. 
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Personal and Business 


Mr. H. Irwiy, M.1.Mech.E., has been elected 
to the board of Triplex (Northern), Ltd., §, 
Helens, Lancs. 

Mr. C. W. Barctay has been appointed staff 
officer (operating staff) at the London headqua ters 
of the Railway Executive. 

THE MINISTER OF TOWN AND CoUNTRY PLAN >.1NG 
has appointed Mr. Richard Costain to be chairinan 
of Harlow Development Corporation. 

Sir Richarp REDMAYNE announces that, : fter 
June 30th, his office address will be Frett..n’s, 
Danbury, Essex (telephone, Danbury 435). 

Dr. L. W. Brown has been appointed « iief 
engineer of the radio department of the Me ‘ro. 
politan-Vickers Electrical Company, Ltd. 

W. C. Hotmes anp Co., Ltd., Huddersfi: ld, 
states that Mr. Louis P. Croset, M.I.MeclE., 
has been appointed consulting engineer in _ its 
coupling and damper department. 

Mr. W. R. Attocoox, M.LE.E., M.I.Mech E., 
has recently retired from the position of site 
investigations engineer of the North Wesiorn 
Division of the British Electricity Authority. 

Mr. H. L. Dowserrz, chairman and manacing 
director of the Dowsett Group of Companies, |eft 
London on May 10th for Australia, where he is to 
visit Dowsett Engineering (Australia), Pty., Ltd 

LONDON TRANSPORT announces the appoint- 
ment of Mr. H. A. Wickham as permanent way 
engineer (trams). Mr. K. R. Thomas has been 
appointed recruitment, training and education 
officer. 

R. W. GrReGoryY AND PaRTNERS, consulting 
electrical and mechanical engineers, have opened 
an office at Regent House, 30, Cannon Street, 
Manchester, with Mr. 8S. Jewsbury, A.M.I.C.E., as 
resident partner, 

THE Executive Councit of the Shipping Fedeva- 
tion announces that Mr. Basil Sanderson has been 
re-elec chairman; Mr. Donald F. Anderson 
and Colonel W. L. Denholm have been elected 
joint vice-chairmen. 

Mr. Denis RessBeck, director of Harland and 
Wolff, Ltd., Belfast, has been appointed to the 
boards of the Iron Trades Employers’ Insurance 
Association, Ltd., and Iron Trades Mutual Insur- 
ance Company, Ltd. 

Mr. J. Jonnson Smirn, M.I.E.E., has been 
appointed a director of the Electric Construction 
Company, Ltd., Wolverhampton. He will continue 
te act as the company’s London manager with 
responsibility for the sales organisation in London 
and the South of England. 

Tae Unton-Castie LIne announces that on the 
return of the ‘“ Athlone Castle” to Southampton 
to-day, Mr. F. C, Ruse, the Commodore Chief Engi- 
neer of the Line, will retire from the Company 
after forty years’ service. His first appointment 
of chief engineer was to the “‘ Windsor Castle” in 
1937, and he became Commodore in 1948. 

Mr. Henry J. Tatsot, M.I.Mech.E., has been 
appointed joint managing director of Dorr-Oliver 
Company, Ltd. He will be responsible for genera! 
ma: ment in association with Mr. J. M. Lee. 
For the past few years, Mr. Talbot has been a 
director and chief engineer of the company and 
he is also a director of its Continental subsidiarics 
and of the Dorr Company of America. 

Suizer Bros. (Lonpon), Ltd., has appointed 
Marine and Industrial Power Company, Pty., Ltd., 
205, Latrobe Street, Melbourne, as its representa- 
tive and agent for all stationary diesel engine busi- 
ness throughout Australia. The engines installed 
will be built either at the works of Sulzer Brothers, 
Ltd., Winterthur, Switzerland, or at the works of 
George Clark (1938), Ltd., Sunderland. 

Exniott Brotners (LonponN), Ltd., states that 
arrangements have been made with the Fisher 
Governor Company, Marshalltown, Iowa, U.S.A.. 
for the manufacture in this country of the ful! 
range of Fisher automatic control specialities. 
A new British company, Fisher Governor Com 
pany, Ltd., has been formed to market the products 
in Great Britain, Europe and the British Common 
wealth (except Canada). Its offices are at Centur) 
Works, Lewisham, London, 8.E.13 (telephone. 
Tideway 3232; telegrams, Fishagov, London 
Telex.). 

De. G. G. McDonaxip, M.I.N.A., Professor of 
Mechanical Engineering at the Mec agpengg of Syd- 
ney, expects to visit Great Britain on University 
Study Leave during the last quarter of 1950. He 
intends to study the latest developments in hydro- 
mechanical laboratory design and equipment as 
well as the techniques used in the testing of small 
ship models in towing tanks. Professor McDonald 
is in charge of two ship model towing tanks, one 
60ft long and the other 175ft long, which form 
part of the new hydromechanical laboratories 
of the University of Sydney. 
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British Patent Specifications 


ot Ge eer oe eee fron. Soames, at 
Pig cepts Raney myer eae oboe pe Big 


delice. fo ey te not the epecifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 


is the date of publication of the complete 


may be obtained at the Patent 
of hd ieee astra ee Crs 
, W.C.2, 28. each. 


RAILWAY ENGINEERING 


636,122, November 27, 1946.—ImPRrovEMENTS IN 
OR RELATING TO CHARGING CRANES FOR 
Frretess Locomotives, Ruths International 
Accumulators, Ltd., a British company, 
of Westminster Bank Chambers, Station Road, 
Harrow-on-the-Hill, Middlesex, 

The invention relates to a charging crane for 
fireless locomotives or steam accumulator loco- 
motives, and comprises in egg se a stuffing 
box turntable about a vertical axis and 
for connection with the steam ly, and an elastic 
tube for connecting the eediag ' box with the 
charging head of the locomotive, the elastic tube 
being ada to equalise the unavoidable differ- 
ences of distance between the charging crane and 





























locomotive. The drawing shows, in part sectional 
elevation, the complete crane arrangement. The 
£ 
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elastic connecting tube of the crane is designated 
by A and is formed with an intermediate tube laop 
B. From the steam admission conduit C the 
steam flowing to the locomotive passes through a 
shut-off device D to the casing Z of a stuffing box 
and thence through the connecting tube A to the 
connector F by which the connection with the 
charging head on the locomotive is established 
The tube A is connected with the casing D by a 
turntable stuffing box so that the crane is oscillat. 
able about a vertical axis, As, at the high steam 
pressures involved, there is a strong axial thrust 
on the tube A, this axial force is transmitted by a 
collar G to the bridge H and further by connecting 
screws to the stuffing box casing D. The ascending 
arm of the connecting tube is connected with a 
turntable tube J by means of a flange. The turn- 
table tube itself is guided at the bearing points 
L and M in the upright N of the crane in which 
also the casing of the stuffing box is fixed. The 
upright N of the crane may either be attached to 
the wall of a building or it may stand on its own 
base. A particularly suitable form of the latter 
type of construction consists in arranging the 
upright centrally between two tracks, so that loco- 
motives on either track can be selectively con- 
nected with the crane. Detailed drawings of the 
charging bed are also given.—April 26, 1950. 


ELECTRICAL ENGINEERING 


635,657. January 15, 1948.—An Improvep ELxEc- 
TRICALLY Heatep Gas Gun or Torou, Richard 
Smurthwaite Arkless, of 55, Jubilee Grove, 
mee on-Tees, in the County of Durham, 
En 

The ms of this invention is to provide an 
improved form of electrically heated gun or torch, 
which although capable J producing relatively 
high temperatures at the nozzle may be main- 
tained at a temperature such that it may be 
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handled by the unprotected hands without danger 
of injury. Fig. 1 is a longitudinal sectional eleva- 
tion of a form of gun for heating an inert gas such 
as nitrogen for supplying a jet for welding a ther- 
mal plastic such as polythene for general fabrica- 
tion Tor example, in connection with the making 








Fig 2 


of insulated joints in electrical apparatus. Fig. 
2 is an end view of Fig. 1 and Fig. 3 is a sectional 
elevation of a flame torch. Referring to Figs. 1 
and 2, the casing comprises a tube A which at one 
end converges to a nozzle and at its other end is 
open but is adapted to receive a permanent closure 
member B. Coaxially arranged inside the casing 
tube near the wider end is a tubular socket C, 
which at the end nearer the nozzle is adapted to 
receive the end of a silica tube D, having its ends 
adjacent to the nozzle tapered and abutting against 
the converging end, but so as not to project out- 
side the casing. Coaxially arranged inside the 
silica tube is a refractory Tod E about the outer 
portion of which is wound in helical form a helical 
electric heating wire F, its end being connected 
conductors G to terminals in an insulation 
plug A fitted in the other end of the socket C, 
which terminals are adapted to be connected to 
a power supply by a cable J. Leading into 
the wall of the socket C and brazed or other- 
wise jointed thereto is a length of metal tube 
K, which is adapted to be connected by a 
tube L to a supply of nitrogen or other inert gas, 
transverse tubular lugs M being secured to the said 
length of tube for securing a hollow handle N 
about the tube K. The power flex or cable is led 
into the hollow handle and is clipped to the tube. 
A tal section plate P of a curvature con- 
centric with that of the A is secured to the 
upper end of the hollow handle N, and the tubular 
casing is sec by screws to the plate, which 
thus serves to maintain the coaxial relation between 
the casing and the silica tube. The is used by 
first turning on the gas and then switching on the 
current. This avoids the risk of burning out the 
element, which is cooled by the gas. The gun is 
then used in the usual way. For a flame torch 
the above construction a be used with one or 
two modifications, The nozzle of the silica tube 
and the end of the casing are apart to form 
an annulus and the remainder of the casing is 
hermetically closed and has a leading-in tube 
adapted for connection with a combustible gas 
supply, while the leading-in tube of the tubular 
socket is adapted for connection with an air supply. 
Fig. 3 shows one example of a flame torch. 2 
is the casing tube and S the silica tube, whose 
nozzle is spaced from that of the tube. The other 
end of the silica tube is mounted in a metal tubular 
socket 7’ over which the corresponding end of the 
tube is brazed or otherwise secured in a gas-tight 
manner. The base of the socket has a lateral bore 
formed just beyond the inner end of the tube and 
into this bore is secured in a gastight manner an 
air or oxygen tube U. Adjacent to the air or oxy- 
gen bore in the socket there is a shallow bore, which 
communicates with the annular formed 
between the casing and the tube, and into this 
bore is secured a gas inlet tube V. The casing 
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tube is similarly mounted to the casing tube A 
of Figs. 1 and 2, viz., on a hollow handle —e 
about the tubes, but a heat- resisting 

is in between the tube and the 
In both the above forms, as the ioaated gas is 
enclosed in a refractory tube which is itself of high 


king X 
handle. 











Fig. 3 
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thermal resistance and the tube is surrounded by 
cool gas there is the minimum of heat loss, and the 
device may be handled without risk of injury to 
the operator.—April 12, 1950. 


STEAM GENERATORS 


635,721. May 22, 1947.—IMPROVEMENTS IN AND 
RELATING TO STEAM GENERATORS, The Super- 
heater Company of 60, East 42nd Street, 
New York, 17, State of New York, United 
States of America. 

The invention contemplates the provision of an 
improved steam generator for example, of high 








Fig. | 
No. 635,721 


capacity, which is nevertheless of simple and com- 
pact construction, adapting it for use in situations 
where there is only a limited amount of space, 
for example, when applied to a diesel unit for 
supplying steam to heat the cars of a train. Fig. 1 
is a longitudinal sectional view of a steam genera- 
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tor constructed in accordance with the invention 
and taken on the line J—J of Fig. 2; Fig. 2 is a trans- 
verse sectional view of the generator on the line 
II—II of Fig. 1. The steam generator has a U- 
shaped gas passage, one leg of which forms a furnace 
A downwardly fired by fuel burner means B and 
communicating through its inner side wall at 
the lower end with the juxtapositioned con- 
vection passage C from the upper end of which 
the spent gases pass to a stack D. The walls 
of the furnace chamber are lined with radiantly 
heated steam generating surface elements com- 
comprising (as shown) three superposed helically 
wound tube coils Z, F, and G. © inlet and outlet 
portions at the ends of the coils project laterally 
from the side walls for connection to supply and 
collecting headers H and J, which extend vertically 
along the sides of the steam generator at the 
ends of the inner wall of the furnace or approxi- 
mately in the plane marking the division between 
the furnace chamber A and the convection passage 
C. In the convection passage C the steam generat- 
ing surface is formed by four vertically disposed 
coils K, with their ultimate inlet and outlet portions 
connected to the horizontally disposed sections of 
the inverted L-shaped supply and collecting 
headers H and J. The circulating pump L for 
the steam generator is supplied with water from a 
separator drum through a downcomer and dis- 
charges into the lower end of the vertically disposed 
portion of the supply header J.—April 12, 1950. 


636,256. November 28, 1946.—MrTHOD FoR THE 
CoMBINED Freinc oF BoILeRs WITH CoAL AND 
Liquip HyprocarBon FuEt, Theodore Nagel, 
No. 76, Remsen Street, Brooklyn, County of 
Kings, State of New York, United States of 
America. 

One of the objects of the invention is to provide 

a method for the combined firing of boilers with 

coal and liquid hydrocarbon fuel to meet maxi- 

mum steam demands on the boiler which cannot be 
met by stoker firing of coal alone without pro- 
ducing smoke, whereby the evaporating capacity 
of the boiler and rate of evaporation are increased. 
Figs. 1 and 2 are a sectional elevation and a 
plan view. A is the firebox of the installation 
and B the grate. Any conventional mechanical 
stoker may be used for feeding the coal to the 
grate. An oil micronizer C is inserted above the 
grate B. This is of the kind in which whirl is 
imparted to_the oil and is preferably of the pressure 
type, such as the wide-range-capacity type dis- 











-” 








in 


pial” ighbens Saeed stem rc 
=f 


—_— ———— 


be ee | aN 

i TTA 
Fig 2 

No. 636,256 


closed in Patent Specification 635,563. It is of 
such design as to produce oil particles comparable 
in diameter to micron dimensions. The micronized 
oil discharges into the hot firebox in the form of a 
hollow-cone stream being deflected radially rela- 
tively to its general axis of flow by the whirl im- 
parted to it. The micronized oil becomes gasified 
and at the same time air flows through the coal 
fire, being thereby heated to a temperature of at 
least 1650 deg. Fah., and enters the stream of 
gasified hydrocarbon fluid, whereby a gaseous- 
fuel flame-curtain is produced above the coal fire 
substantially covering the same, as shown at D in 
the drawings. The coal firing rate is so controlled 
as to eliminate the production of smoke, and 
air for supporting the combustion of the coal 
is drawn in through the openings EZ. Actual 
commercial operating tests have shown that a 
highly-radiant gaseous hydrocarbon flame curtain 
above the coal fire which substantially covers the 
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entire area of the coal fire is produced with higher 
furnace heat release, higher-temperature radiant 
energy, higher rates of steaming, and substantially 
higher evaporation per unit of total fuel, as com- 

with coal stoker and conventional oil firing 
methods.—April 26, 1950. 


HEAT EXCHANGERS 


635,793. October 23, 1947.—IMPROVEMENTS IN OR 
RELATING TO TuBULAR Herat EXCHANGE 
Apparatus, Andre Huet, of 48, Avenue du 
President Wilson, Paris, France. 

It is the object of this invention to provide a 
heat exchanger of the kind illustrated herewith, 
in which the circulation of the external fluid will 
be improved by the elimination of the relatively 
dead or stagnant zones usually obtaining at the 
ends of the casing, in which zones eddies are set 
up and a retarded or sluggish circulation of the 
external fluid takes place. In the drawing the 
heat exchanger consists of a bundle of tubes A 
arranged in a casing B which extends between tube 
plates C and D. Ducts Z and F for the entry of 
the internal fluid to and its exit from the tubes A 
are’ connected to the ends of the casing. Also 
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connected to the casing, on opposite sides and 
at opposite ends thereof, are ducts G and H 
for the entry of the external fluid to and its 
exit from the casing. In order that a natural flow 
of the internal fluid into and out of the tubes A 
may be obtained and the formation of eddies 
avoided, there may be provided fluid deflecting 
devices J, K at the entry and exit ends of the 
tubes, and fluid deflecting vanes in the duct EZ. 
To improve the circulation of the external fluid by 
eliminating the formation of stagnant zones at 
the ends of the casing while obtaining, in relation 
to the internal fluid, a cross counter-current flow of 
the external fluid, the tube plate C at the entry 
end of the tubes, or, in other words, at the end of the 
casing at which the external fluid leaves the said 
casing, is inclined to the axes of the tubes in the 
general direction of flow of the external fluid 
through the respective end region of the casing, and 
there are provided in the end regions of the casing 
baffles N, M, also inclined to the axes of the tubes. 
The general direction of flow of the external fluid 
through the heat exchanger is indicated by the 
arrows, which show that the formation of dead 
spaces within the casing is avoided.—April 19, 1950. 





Catalogues 


May AND Baker, Ltd., Dagenham.—Folder describing 
“ Ethulon ” tracing film. 

Foster, YATES AND THOM, 
Brochure No. 1 (general). 

Crane Pacxina, Ltd., Slough.—Comprehensive gland 
service recommendation chart. 

Crane Packina, Ltd., Slough.—Booklet dealing with 

various types of mechanical seals, 
Morris Sprines, Ltd., Ettingshall Road, Wolver- 
hampton.—Stock Spring Catalogue No. 1. 

Srmon-Carves, Ltd., Cheadle Heath, Stockport.— 
Brochure dealing with sulphuric acid plants. 

A. C. Wickman, Ltd., Coventry.—Wimet standard 
tools manual, together with an equivalents booklet. 

Ferranti, Ltd., Hollinwood, Lancashire.—Publica- 
tion “ VS/TT/50,” covering Ferranti cathode-ray tubes. 

Smmon-Carves, Ltd., Cheadle Heath, Stockport.— 
Brochure illustrating and describing modern coke ovens 

Duntop Russer Company, Ltd., St. James’s House, 
St. Jamies’s Street, London, 8.W.1.—Manual of flexible 
pipes. 

A. A. Jones anp Surpman, Ltd., Narborough Road 
South, P.O. Box 87, Leicester.—Brochure No. 202, 
illustrating and describing the range of ‘*‘ 1001 ” hydraulic 
precision grinding machines and type “‘ EN ”’ plain cylin- 
drical and type ‘‘ EF ”’ semi-universal models. 

Brec, Ltd., Tyburn Road, Erdington, Birmingham. 
—Publications dealing with ‘‘ Annealing of Whiteheart 
Malleable Castings: Some Aspects of the G 


Ltd., Blackburn.— 
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Forthcoming Engagemen:s 


Seoretaries of Institutions, Societies, de., desirous o 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office <n, or 
before, the morning of the Monday of the week pre: eding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chemical Society 
Thure., June 1st.—Burlington House, Picca: illy, 
London, W.1, Reading of Original Papers; C. K. 
Ingold will present a summary of the papers “ Nitration 
and Nitrating Agents,” 7.15 p.m. 
Engineers’ Guild 
Tues., June 6th.—METROPOLITAN BRANCH: Caton 
Hall, Westminster, 8.W.1, “The Organisation o: the 
Medical Profession,’’ Charles Hill, 6 p.m. 
Engineer Surveyors’ Association 
Friday to Sunday, June 16th to 18th.—Annual Con. 
ference at Buxton. 
Institute of Road Transport Engineers 
To-day, May 26th.—Miptanps Centre: Crown Inn, 
Broad Street, Birmingham, Open Discussion Meeting, 
7 p.m. 
Institution of Electrical Engineers 
To-day, May 26th to Mon., May 29th.—N. Eastern 
Srupents’ Section: Visit to Hydro-Electric Power 
Schemes in Scotland. 
Institution of Gas Engineers 
Tues., June 6th, to Fri., June 9th.—Eighty-Seventh 
Annual General Meeting in Bournemouth. 
Institution of Production Engineers 
Wed., May 3lst.—SurewsBury SusB-Secrion: Walker 
Technical College, Oakengates, Shrewsbury, “ Pay- 
ments by Results Critically Examined,” E. C. Gordon 
England, 7.30 p.m. 
Junior Institution of Engineers 
To , May 26th.—39, Victoria Street, Westminster, 
8.W.1, Extraordinary General Meeting, followed by 
a Film, 6.30 p.m. 
Royal Institution of Chartered Surveyors 


Mon., June 5th.—12, Great George Street, Westminster, 
8.W.1, Annual General Meeting, 5 p.m. 





Reports on German and 
Japanese Industry 


Additional summaries of those reporte on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit by quoting the appropriate F.D. reference num- 
bers. Photo-copies of the reports can be made available 
at cost. 


No. of 
report 
F.D. 2634/49 


Title 


Patent Applications for "or Modu- 
lation Transmitters and Receivers : 
Telefunken G.m.b.H., Berlin-Zehlen- 
dorf 

Patent Applications relating to Rocking 
Conveyors : Boveri et Cie 
A.G., Mannheim 

Patent Applications relating to Induction 
Annealing Machines: Brown, Boveri 
et Cie, AG., Mannheim 

Patent Applicati lating to Carbon 
Commutators: Brown, Boveri et Cie, 
A.G., Mannheim 

Patent Application relating to Compres- 
sion on Ex ion Stadiioes, 
especially for Refrigerators: Brown, 
Boveri et Cie, A.G., Mannheim 

Patent Applications relating to a Lam- 
inated tor Wheel and to Axial 
Compressors: Brown, Boveri et Cie, 
A.G., Mannheim 

Determination of the Creep-Strength of 
Welded Joints at 400 deg. Cent. and 


F.D, 2725/49 


FD. 2726/49 





F.D, 2700/49 


F.D. 2988/49 


F.D. 2989/49 


F.D. 123/50 


500 deg. Cent.: Bochumer Verein fiir 
G ‘abrikation A.G. (Bochum 
Steel-Castings Manufacturing Com- 
pany), Bochum 

F.D. 227/50 Description, Data, Illustrations and 
Diagrams of a Single-Decker Vehicle : 
Report on the rman Light-Alloy 
Omnibus 

F.D. 228/50 Drawings of a 38c.c. Auto-Cycle Engine : 


Victoria-Werke, A.G., Nuremberg 


The Technical Information Documents Unit (T.I.D.U.) 
has moved to Lacon House, Theobald’s Road, London. 
W.C.1. (Tel: Chancery 4411). Reports, documents and 





Process’’; ‘‘Shaker Hearth Conveyor Furnaces ”’ ; 
“* High-Frequency Induction Heating,” and ‘ Carbon 
Steels.” 


Brus ga ENGINEERING Company, Ltd., 
Loughborough.—Publication No. 41,006, giving details 
of type a ” vertical draw-out pattern metal-clad 
compound-filled switchgear. Publication No. 41,007 
describing a switchboard for engine-driven alternator sets. 


other ds of German wartime industrial developments 
will continue to be at the disposal of interested British 
firms. T.1.D.U. will also continue to disseminate to 
British industry research reports which have been 
made available by the U.S. Government for this pur- 
pose, to arrange for the publication of Selected Govern- 
ment Research rts, and to act as National Centre 
for the United Kingdom in the O.E.E.C. Documents’ 
Exchange Scheme. 
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New Leather Research Laboratories 


Nww laboratories for the British Leather 
Manufacturers Research Association were 
opened at Melton Park, Egham, on Monday, 
May 22nd. The new research establish- 
men! has been laid down in a large house with 
forty-one rooms which provide some 15,000 
square feet of floor space for the offices and 
laboratories. The Association was founded in 
1920 and for a number of years its research 
work was carried out in the laboratories of 
other bodies and member firms. In 1933 the 
laboratory staff was moved to premises in 
St. Thomas Street, London, 8.E.1, and six 
years later to a larger establishment nearby 
at Nelson Square. The Nelson Square pre- 
mises were damaged by enemy action in Sep- 
tember, 1940, and from that time up till last 
week the laboratory staff has been accommo- 
dated by various other bodies. Now for the 
first time in @ number of years the complete 
research staff under the director of research, 
Dr. Henry Phillips, has been reassembled and 
will be able to work together in the same 
building. The new laboratories have been 
equipped and staffed for carrying out research 
in all branches of leather technology and 
providing information and advice to its member 
firms. It is of interest to note that until 
recently the work of the Association has been 
carried out by chemists, biologists and physicists, 
but their work is now supplemented by engi- 
neers, who are members of the staff. The 
engineers will be particularly concerned with 
studying mechanical processes in leather manu- 
facture, tannery lay-out and the development 
of new processes. They will visit the works 
of member firms of the Association to study 
their particular problems and, when called 
upon, give advice and guidance on mechanical] 
equipment, plant and processes, in the light of 
modern development ard the latest practices 
and materials applicable to the industry. 


Higher Technological Education 


‘THE annual conference of the Association 
of ‘Teachers in Technical Institutions was 
held et Cardiff last week-end. Mr. A. Taylor, 
M.Se., of the Royal Technical College, Salford, 
was inducted as president, and in the course 
of his address he took the opportunity to review 
the existing position of technical education in 
this country. Mr. Taylor said that the indur- 
trial organisation of the country’s war poter - 
tial had brought to light the grave shortege of 
trained personnel in all technologies, a shortage 
which in some fields was tragic. Steps had 
therefore to be taken quickly to fill the gap 
and in some subjects, where the number of 
technologists required was comparatively small, 
it was decided to set up institutions at the 
national level. These included National Col- 
leges in Aeronautics, Horology, Rubber Teck - 
nology, Foundry Practice, and Heating and 
Ventilating and Refrigeration technology. 
They had not all been given separate identity 
as buildings, but were housed in existing col- 
leges. Apert from the inauguration of National 
Colleges, Mr. Taylor reminded the conference 
that attention was being directed to the need 
for the encouragement of higher technological 
education in this country’s main body of tech- 
nical colleges. As an aid to that encourage- 
ment, additional courses leading to qualifica- 
tions of degree status were to be introduced, 
and universities and technical colleges would 
then be performing complementary functions 
as the “ twin-tops ” of the national system of 
eiucation. Mr. Taylor acknowledged that 
the parts to be played by the individual col- 
leges would vary. Where concentration of 
industrial population permitted, he said, some 
colleges would be wholly concerned with 
courses of university standard but others 
would probably be unable to develop- those 
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higher courses in all departments. The task 
of the latter would be the spade-work of train- 
ing students to a level at which they could 
profit by the facilities for advanced training. 
Mr. Taylor thought that “work at the lower 
levels might prove irksome to teachers who 
had ambitions to teach advanced subjects, 
but, he suggested, the scheme of regionalisa- 
tion of the higher work appeared to offer the 
only solution. 


Freight Handling in U.S.A. 


SPONSORED by the Anglo-American Council 
on Productivity, a British team of inquiry, led 
by Mr. A. C. B. Pickford, of the Railway 
Executive, and composed of specialists repre- 
senting the railways, docks and harbours and 
long-distance road haulage, sailed last week for 
America in the ‘‘ Mauretania.’”” The team, 
sixteen in number, formed of men from super- 
vising grades and workers, is of somewhat 
unusual constitution, in that it includes repre- 
sentatives of both nationalised and private 
transport and also of its customers. All manu- 
facturers have problems connected with the 
handling of materials while progressing the 
product from operation to operation, and trans- 
port has similar problems in moving com- 
modities between terminal points. The question 
of reducing costs by the introduction of more 
mechanical equipment and the reduction in 
the intermediate handling of goods has already 
received considerable attention in this country, 
and the team is to study American practice in 
this respect and also learn what it can regarding 
the integration of transport. Its terms of 
reference are: to examine and report on prac- 
tices and methods in the use of mechanical 
appliances and of present terminal lay-out and 
design, for conveyance and storage of com- 
modities by American railroad, road transport, 
docks and shipping organisations, including 
both domestic and inter-transfer movements, 
with particular regard to efficiency and economy. 
The itinerary planned is extensive and. the 
team will see mechanical handling facilities at 
railway stations in New York, modern pier lay- 
out and mechanical handling of various com- 
modities at the port of Boston, and methods of 
dealing with the Great Lakes and railway traffic 
at Chicago. A special study will be made of the 
movement of bulk unit loads by pallets and fork- 
lift trucks, although this method of transport 
is at present more suited to America, as rolling 
stock there is of the dimensions and strength 
appropriate to this manner of loading. In 
common with other British teams which have 
visited the U.S.A., the members will have the 
opportunity to discuss labour conditions and the 
relationship between employer and employee 
and other aspects of the American way of life. 


The Association of Consulting 
Engineers 

Some interesting references to the progress 
of the work of consulting engineers overseas 
were made in after-dinner speeches on the 
occasion of the annual dinner of the Association 
of Consulting Engineers, which was held at the 
Waldorf Hotel on Thursday, May 25th. The 
toast of ‘‘The Association’? was proposed 
by the Right Hon. Harold Wilson, M.P., 
President of the Board of Trade, who spoke of 
the leading part played by members of the 
Association in the work of post-war recovery, 
and the importance of their contributions to 
our export trade. Mr. T. Paton, M.I.C.E., 
chairman of the Association, responded to the 
toast, and, rsferring to the question of exports, 


. he said that the Association was grateful for the 


help given by the Board of Trade and Govern- 
ment Departments to the Association’s work 
in Canada. The Association had a very strict 
code of etiquette, Mr. Paton said, and he 
thought that it was necessary to adhere to 
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that code. However, the profession as a 
whole could advertise, and it was on this basis 
that it was hoped to obtain work in Canada. 
The Association’s representative, added Mr. 
Paton, had been in Canada for about a month. 
Mr. Paton also referred to the various difficulties 
of overseas work, and he thought that there 
was little chanee of success unless there was 
sufficient work in progress in this country to 
train staff. As an example, Mr. Paton gave 
the figure of £40 million as the value of water 
supply work for which members of the Associa- 
tion were responsible in this country, and £38 
million for corresponding work abroad. The 
membership of the Association, he continued, 
was now 303, and had increased by thirty-five 
this year, and there were various branches of 
the Association overseas. The toast of ‘ The 
Guesis ”” was proposed by Mr. J. A. Banks, 
and Sir Cecil Weir, Chairman of the Dollar 
Exports Board, responded. 
Safmarine Line 

Last week the cargo and passenger steamer 
“*Vergelen,”” of 7605 gross tons, completed 
loading at Birkenhead and sailed for South 
African ports to maugurate a new service 
between Great Britain and South Africa. At a 
luncheon held on board, Mr. J. G. Finlay, a 
director of the South African Marine Corpora- 
tion, said that this was a historic occasion for 
the new company because the ‘‘ Vergelen”’ 
had crossed the Mersey Bar for the first time. 
He mentioned that sister vessels would be arriv- 
ing shortly to establish a monthly service so 
that the company’s flag would appear at regular 
intervals in the port of Liverpool. South 
Africa, he continued, was a young and develop- 
ing country, and a merchant marine was an 
essential factor in furthering trade expansion 
and the prosperity of the Union. Granted this 
prosperity, South Africa would, he prophesied, 
become an increasingly important buyer of 
British industrial products. After praising 
the British shipping lines, Mr. Finlay stated 
that his company had been admitted to mem- 
bership of the Conference lines and he added 
that it would be the endeavour of Safmarine, 
Ltd., to work in the spirit of goodwill and in 
harmony with the old-established companies 
which have developed and maintained the 
route for so many years. 


The British Motor Industry 


A PARTICULARLY interesting review of the 
British motor vehicle industry was presented 
to the Royal Society of Arts on Wednesday of 
last week in a paper by Sir William Rootes, 
Chairman of the Manufacturers’ Section of the 
Society of Motor Manufacturers and Traders, 
Ltd. In the course of that paper, Sir William 
drew attention to the fact that the motor 
industry, through the 8.M.M.T., had speeded 
up such things as joint basic research, and 
consultation on standardisation, production 
methods and material supply. In addition, the 
Society’s overseas representation had been 
extended to cover all important markets, and a 
special committee had been formed in London 
to co-ordinate matters with shipping authorities, 
steps which had proved of great benefit in the 
export drive. Sir William also emphasised that 
the British motor industry’s process of develop- 
ment, invention and expansion had not reached 
its limit. It was, he said, on the brink of great 
steps forward in propulsion. Some of those 
steps, like the gas turbine, were about to become 
realities, while some, like the application of 
atomic energy, could only just be visualised. 
Others were still round the corner of scientific 
discovery, awaiting British ingenuity to bring 
them from dreams to facts. With such a pro- 
gressive industry, Sir William added, there 
would inevitably have to be huge capital sums 
spent, all cf which meant further stimulation 
for United Kingdom industry as a whole. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
(Continued from page 622, May 26th) 
No. XI—THE ACTIVE DEPOSIT OF RADIUM 


OLLOWING the investigation of the 

thorium and actinium active deposits, a 
similar study was made of the active deposit 
produced by radium emanation. The experi- 
mental results obtained were remarkably 
different. 

The a-ray activity of radium active deposit 
was found by Rutherford to vary in the 
manner shown in Fig. 18. In plotting these 


24 hoy, 
| 


} minute 







Intensity of Radiation 


20 


0 10 





40 


Minutes 


FiG 18—-ALPHA-RAY ACTIVITY OF RADIUM 
ACTIVE DEPOSIT 


curves Rutherford in each case represented the 
initial activity by 100, but in so doing he did 
not mean to imply that they were equal. In 
actual fact the initial activity with the short 
exposure was only about one-sixth of that 
with the long exposure. 

The short exposure curve shows at the 
start an immediate and rapid fall. Three 
minutes after the withdrawal of the activated 
body from the influence of the emanation its 
excited activity has fallen to half the initial 
value and twenty minutes after withdrawal it 
is down to about one-tenth. Thereafter for 
some thirty or forty minutes the activity 
remains substantially constant. Beyond that 
point, as the diagram just permits us to see, 
the activity starts to decrease again. Ruther- 
ford found that during this third phase the 
activity fell in twenty-eight minutes to half 
the value shown at the start of the phase. 

The short exposure curve thus exhibits 
three distinct phases, an initial rapid expo- 
nential fall, a final relatively slow exponential 
fall and an intermediate phase during which 
the activity is substantially constant. These 
characteristics are in sharp contrast with 
those shown by the short exposure thorium 
and actinium curves, which, as we have seen, 
exhibit a relatively rapid rise at the start, the 
attainment of a maximum and thereafter 4 
relatively slow fall towards zero. 

The long exposure a-ray curve for radium 
active deposit is of much the same form as 
that of the short exposure curve. At first 
there is a rapid exponential fall, during which 
the activity decreases to half its initial value 
in about fifteen minutes. Thereafter for about 
four hours the activity falls off slowly at a 
substantially uniform rate. Finally— 
although not included in the diagram—the 
activity starts to decrease exponentially 
towards zero. During this third phase, as in 
the third phase of the short exposure curve, 
the activity falls in twenty-eight minutes to 
half the value shown at the start of the phase. 
These characteristics are again in marked 
contrast with those shown by the long ex- 
posure thorium and actinium curves. 

For exposures lying between one minute 
and twenty-four hours the activity curves 
were found to lie between the two extremes 
shown in the diagram, the whole group con- 





stituting a progressively developing family. 
The activity of the radium active deposit 
as measured by the f-rays emitted from it 
was found to differ from the f-ray activity of 
the thorium and actinium deposits in a note- 
worthy respect: the f-ray curves did not 
follow the form of the a-ray curves exactly. 
With a short—one minute—exposure the 
B-ray activity (Fig. 19) started at a low, or 
substantially, zero value. In about thirty-six 
minutes it reached a‘maximum. Thereafter 
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FiG. 19—BETA-RAY ACTIVITY OF RADIUM 
ACTIVE DEPOSIT—SHORT EXPOSURE 

it decreased gradually at an almost uniform 
rate which finally merged into an exponential 
fall towards zero. During the final expo- 
nential phase the activity once again fell to 
half value in twenty-eight minutes. 

For a long—24-hour—exposure the f-ray 
activity (Fig. 20) decreased from the start 
without passing through a maximum. At 
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FiG. 20—BETA-RAY ACTIVITY OF RADIUM 
ACTIVE DEPOSIT—LONG EXPOSURE 


first it fell somewhat slowly, but after fifteen 
minutes or so it began to fall exponentially. 
The rate of decrease during this exponential 
phase again corresponded with a half-life 
period of twenty-eight minutes. 

With intermediate lengths of exposure the 
B-ray activity curves lay intermediately 
between the extremes, the whole group again 
constituting a progressively developing 
family. The y-ray activity curves followed 
the form of the f-ray curves exactly. 

In 1904 Rutherford advanced an explana- 
tion which accounted for this complex body of 
experimental facts in a manner consistent 
with the spontaneous atomic disintegration 
theory. He argued that at least three stages 
of disintegration were involved in the decay 
of radium active deposit as compared with 
two in the cases of thorium and actinium. If 
we designate radium emanation by P we may 
represent his idea thus :— 

. 


- ie ce os 


P —+- Q-—R-——-S -—-T 
—_————_.-———— 
(Emanation) (Active Deposit) (Stable) 


The problem was to assign to Q, R and § the 
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emission of such rays as would make th, 
results of this assumed disintegration chajy 
harmonise with the experimental facts. Th, 
main features of the argument which R i:ther. 
ford followed in solving this problem cay 
readily be perceived. 

The assignment of the y-rays presenied no 
difficulty. Since the y-ray curves followed the 
B-ray curves exactly the y-ray emission could 
be associated automatically with whichever 
of the three elements emitted f-rays. 

During the final phase the f-ray c:rvyes 
followed the a-ray curves exactly: in each 
of the four cases the half-life period was found 
to be twenty-eight minutes. The inference 
was that the activity during the final phase 
was determined solely by the third element § 
and that that element disintegrated wit! the 
emission of a and f-rays simultaneously. The 
start of the final phase marked the point at 
which both Q and R had decayed to virtual 
exhaustion and at which § had become the 
sole active constituent in the deposit. 

During the first phase the B-rays did no 
follow the a-rays. The two kinds of ray must 
therefore come from different elements. The 
inference from the curves was that the «-ray 
activity during the first phase was deter. 
mined wholly or predominantly by Q, the 
earliest member of the chain, that that 
element decayed rapidly with the emission 
solely of a-rays and that the end of the phase 
marked the virtual exhaustion of Q. That 
being so, the 8-ray emission during the first 
phase must come either from R or § or from 
both. The question remaining to be resolved 
therefore was whether the f-rays already 
assigned to § were being reinforced by f-rays 
from R. 

A study of the second phase portion of the 
curves seemed to indicate the answer to this 
question. This second portion in the case of 
the short exposure a-ray curve was sub- 
stantially straight and horizontal, a fact 
which implied the existence of some tempo- 
rary equilibrium in the number of a-emitting 
atoms during this phase. Rutherford’s 
inference was that R, was rayless and there- 
fore that after the end of the first phase the 
activity shown by the deposit came from the 
a and f-rays emitted by § alone. On this 
basis the state of equilibrium during the 
second phase of the short exposure a-ray 
curve could be rationally explained. It 
marked a period during which the rate of 
decay in the number of § atoms present in 
the deposit was just being balanced by the 
rate at which new § atoms were being pro- 
duced by the rayless decay of R. The phase 
came to an end with the exhaustion of R and 
the consequent upsetting of the equilibrium. 

On the basis of this general argument and 
with the aid of mathematical analysis applied 
to it Rutherford concluded that the active 
deposit of radium consisted of 

(1) An element Q which decayed with the 
emission of a-rays only, its half-life period 
being about three minutes. 

(2) An element R, the disintegration pro- 
duct of Q, which decayed raylessly and which 
had a half-life period of twenty-one minutes. 

(3) An element §, the disintregration pro- 
duct of R, which decayed with the emission 
of a, 8 and y-rays simultaneously, its half- 
life period being twenty-eight minutes. 

That this scheme reproduces with close 
fidelity the general form of all four experi- 
mental curves will be demonstrated later in 
an elementary discussion of the spontaneous 
disintegration theory. 

Following the precedent set in the case of 
thorium and actinium, Rutherford applied 
the names Radium A, B, C and D to the 
elements which we have above designated 
Q, R, § and T respectively. With this nomen- 
clature he was now able to represent the 
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 guocessive disintegration stages of radium as 
follows :-— 


fa 
tadium 
7a 
4 
Radium Emanation 
wa 
Radium-A 
al 


Radium-B’ Active Deposit 


puby | 
Radium-C 


Radium-D 


The existence of the three components A, 
B and C of the radium active deposit had, it 
will be gathered, been deduced in the first 
instance entirely from the forms of the 
activity curves. It was natural to seek inde- 
pendent evidence that the deductions were 
correct. A means of obtaining such evidence 
was provided by the consideration that if the 
substances really existed they must be dis- 
tinct elements, and therefore ought to re- 
spond differently to chemical or physical 
treatment. This subject was studied inde- 
pendently in 1904 by P. Curie, Rutherford 
himself and others. Attention was largely 
concentrated upon the effect of temperature 
on the activity of an activated wire or other 
body. The observations were in general 
made some short time after the wire had been 
withdrawn from the influence of the emana- 
tion. The interval was sufficiently long 
according to Rutherford’s theory to allow the 
radium-A constituent to disappear, with 
the result that the active deposit on the wire 
consisted, at the moment at which the experi- 
ments were begun only of radium-B and C. 

Curie and Danne’s experiments in this field 
may be taken as typical. They heated to 
various temperatures an activated wire dis- 
posed within a surrounding closed cylinder 
and subsequently measured the activity 
remaining on the wire and the amount which 
had been transferred to the interior surface 
of the cylinder. When the wire was heated to 
600 deg. Cent. it was found that the activity 
which remained on it after it had cooled 
decayed exponentially to half value intwenty- 
eight minutes. It was evident that the heat- 
ing had volatilised the radium-B  con- 
stituent and had left the much less volatile 
radium-C behind on the wire. The activity 
shown by the cylinder was consistent with 
the inference that the substance which had 
volatilised was radium-B. It decayed in 
accordance with Rutherford’s general theory. 
This experiment proved that radium B and 
C could be separated by physical means and 
that when separated they each disintegrated 
in the manner which had been inferred by 
Rutherford from the active deposit curves. 
It was shortly afterwards proved that 
radium-B was volatile even at ordinary 
temperatures. An unheated activated wire 
was found to have the power of inducing 
secondary excited activity on the surface 
of a surrounding cylinder. This activity 
decayed in a manner consistent with the 
inference that a portion of the radium-B 
originally present on the activated wire had 
volatilised and had formed a deposit on the 
surface of the cylinder and there decayed 
into radium-C and D in sequence. 

In drawing up the above scheme, illus- 
trative of the decay of radium by stages down 
to radium-D, Rutherford was fully aware of 
the fact that it presented only a short-term 
view of the problem. The observations on 
which the activity curves were based ex- 
tended only over a matter of minutes or, at 
most, of a few hours. They did not prove 
conclusively that radium-D was the stable end 
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product of the disintegration chain. On the 
contrary, there was independent experi- 
mental evidence in existence which suggested 
that radium-D was itself subject to decay, 
but at such a slow rate that its activity would 
scarcely be noticeable relatively to that of 
the elements preceding it in the chain. In 
1903 the Curies and, independently, Giesel, 
had observed that the excited activity pro- 
duced by radium emanation fell rapidly at 
first, but never, apparently, decreased quite 
to zero. There always remained a residual 
activity amounting, according to the Curies, 
to about 1/20,000th of the initial activity. 

Rutherford in 1904 proceeded to investi- 
gate this residual activity. Minute though 
it was, its study proved to be well worth 
while. Not only did it carry the radium 
disintegration series towards completion ; 
it established the fact that Madame Curie’s 
polonium was one of the decay products of 
radium-D. 

To begin with, he satisfied himself that 
the residual activity was produced by a 
genuine residue of the active deposit and not 
by some modification in the properties of the 
activated body induced by its exposure to the 
intense radiations of the emanation. Inside 
a long glass tube he arranged equal areas of 
thin metal of half a dozen different kinds. 
Radium emanation was introduced into the 
tube, which was then sealed. Seven days 
later the plates were removed and, after being 
allowed to stand for several days to permit 
the ordinary excited activity to disappear, 
their residual activities were measured. They 
were found to be equal in amount ; further, 
all the plates emitted a and f-rays in the 
same proportion. The residual activity, it 
thus seemed certain, came from some active 
matter deposited on the plates. Had it been 
produced as a secondary effect resulting from 
some modification in the material of the 
plates, the different metals would presumably 
have shown activities differing in amount and 
composition. 

Having settled this important point, 
Rutherford passed on to examine how the 
a and f-ray emission of the residual active 
deposit varied with the passage of time. The 
activity curves obtained were analysed in 
the same general manner as before. They 
showed at once that the f-rays did not follow 
the a-rays and therefore that they must be 
produced by different elements. Detailed 
analysis of the curves pointed to the con- 
clusion that radium-D decayed raylessly at a 
very slow rate, its half-life period being about 
forty years. Its disintegration gave rise to a 
product which Rutherford called radium-E. 
This product in turn decayed into radium-F 
and in doing so emitted 6 and y-rays but no 
a-rays. It had a half-life period of about six 
days. The radium-F derived from it decayed 
with the emission only of a-rays and had a 
half-life period of 143 days. 

On this basis Rutherford could now 
extend the radium disintegration series as 
follows :— 


Radium-D 


B Active Deposit 
ae Eas of Slow 
| att Decay 
Radium-F* 
‘ 
2 (? Stable) 


Chemical and physical tests confirmed the 
existence of radium-D, E and F as separate 
elements. For example, it was found that 
radium-D was soluble in strong acids and by 
such process could be separated from its 
daughter substances. Again, the effect of 
temperature indicated that the elements 
were distinct. Radium-F volatilised at 
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1000 deg. Cent., radium-D at less than that 
temperature and radium-E at more than it. 

The question now arose whether any of the 
substances in the radium disintegration series 
as thus esteblished had already been isolated 
from pitchblende and had become known by 
other names. In this connection suspicion 
soon fell on Madame Curie’s polonium. That 
element had been found to emit only a-rays 
and to have a half-life period, according at 
least to some measurements, of about six 
months. In these respects it seemed to 
resemble Rutherford’s radium-F. Subse- 
quent investigations of a more refined nature 
completely established the identity of polo- 
nium with radium-F. 

At the same time another mystery was 
cleared up. After the discovery of polonium, 
the German chemist Marckwald extracted 
from pitchblende a very active substance 
which chemically consisted mainly of tellu- 
rium. Marckwald called it “radio - 
tellurium.” Later he found that all the 
tellurium could be removed from the sub- 
stance and that the very small residue left 
was intensely active. The original name con- 
tinued to be applied to the residue. Radio- 
tellurium resembled polonium in its chemical 
properties and in so far that it emitted only 
a-rays. Its distinguishing characteristic was, 
however, according to Marckwald, that its 
activity did not decay appreciably during 
six months. Rutherford obtained some radio- 
tellurium prepared according to Marckwald’s 
process. He found that its alleged constancy 
of activity was ill-founded. Its activity 
actually fell to half-value in about 143 days. 
Marckwald himself later found the half-life 
period to be 139 days. There was thus left 
no room to doubt the identity of “ radio- 
tellurium ” with polonium or the identity of 
both with radium-F. 

Since radium-F was radio-active there must 
be at least one more product, “‘ radium-G,” 
beyond it which might, or might not, be 
found to be stable. What was radium-G ? 
The answer to that question had been in the 
possession of physicists since 1899, although 
they did not know it at the time. 

Lead is always found among the many 
elements present in pitchblende and very 
frequently in other ores of uranium. It 
may amount to 3 to 6 per cent or even more 
of the total and can readily be separated 
from the other common constituents of 
pitchblende. In 1899 Elster and Geitel 
found that the lead extracted from pitch- 
blende was radio-active. Several other 
observers reported a similar result. The 
activity, according to some, was subject to 
decay, but others said it seemed to be fairly 
permanent. 

The nature of “ radio-lead,” as it was 
called, remained obscure for some years, 
until, in fact, Rutherford had established the 
existence and characteristics of radium-D, E 
and F. Thereafter it gradually became clear 
that radio-lead was not intrinsically radio- 
active ; it owed its activity to the fact that 
in the process of separating it from pitch- 
blende some of the radium-D present in the 
ore was extracted with it in intimate mixture. 
Some radium-E and radium-F might also be 
extracted with the lead; but even if these 
two elements were absent from the freshly 
prepared lead they would soon appear in it as 
a result of the rayless decay of the radium-D 
content. The subsequent decay of E and F 
would give rise respectively to the 8 and a- 
rays which radio-lead had been observed to 
emit. 

It was the same story over again—with 
one point of difference. Polonium had at 
first appeared to be an active form of bis- 
muth, radium as an active form of barium 
and actinium as an active form of lanthanum. 
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In each case the apparent element had been 
shown to be intrinsically non-radio-active 
and to owe its activity to its admixture with 
@ minute amount of an intensely active new 
element, the nature and characteristics of 
which were subsequently elucidated by pains- 
taking research. It was the same with 
radio-lead, except that the nature and 
characteristics of its active ingredient— 
radium-D and its decay products—had 
already been independently established by 
Rutherford’s work. 

The proof that radium-D and its daughter 
elements constituted the active ingredient of 
radio-lead was furnished by a study of the 
manner in which the a and f-ray emission 
from the substance varied with the passage of 
time after its extraction from pitchblende. 
The activity was found to vary and decay in 
a manner closely in harmony with that which 
could be predicted from Rutherford’s data 
for radium-D, E and F. In addition, 
chemical and physical treatment of radio- 
lead affected its activity in a manner which 
agreed with the known effects of similar treat- 
ment applied to a mixture of the three 
elements. 

It was one thing to establish the nature of 
radio-lead ; it was quite another thing to 
prove that it was the final stable end product 
of the disintegration of radium. In 1905 
Rutherford was not prepared to commit him- 
self further than to suggest its probability. 
Apart from the fact that all samples of pitch- 
blende contained lead, he was mainly 
influenced by a consideration of the atomic 
weights of radium and lead. Between 
radium and the assumed end product 
radium-G there were five stages of disintegra- 
tion which were accompanied by the emission 
of a-rays. Rutherford argued that if the 
atomic weight of radium were 225 then the 
loss of five a particles, each of which was a 
helium atom of relative mass 4, would produce 
an element of atomic weight 205. That 
figure was, he said, very nearly equal to the 
atomic weight of lead, 206-5. 

Rutherford’s argument, as subsequent 
research has shown, led him to the correct 
conclusion. Nevertheless, it was not wholly 
sound. He relied mainly on the approximate 
equality between the atomic weight of lead 
and the calculated atomic weight of radium-G. 
Modern views reverse the argument. It 
has been definitely established that the two 
atomic weights are not equal. Their lack of 
equality provides the main basis for the con- 
clusion that radium-G is lead. 

Current data place the atomic weight of 
radium at 226-05 and that of ordinary lead 
at 207-21. Five stages of a particle emission, 
starting with radium, will therefore yield an 
element of atomic weight 206. That is not 
the atomic weight of ordinary lead, but it is 
now known to be the atomic weight of one of 
the four isotopes of lead. 

Another isotope of lead is the end product 
of the disintegration of thorium. Between 
thorium, of atomic weight 232-12, and its 
stable end product, thorium-D, there are 
now known to be six stages of a particle 
emission and not four, as Rutherford at first 
thought. The end product thorium-D must 
therefore have an atomic weight of 208. 

A third isotope of lead occurs as the stable 
end product of actinium. The atomic 
weight of that element is taken to be 227. 
Between it and its stable end product, 
actinium-D, there are now known to be five 
stages of a particle emission. The end pro- 
duct must therefore have an atomic weight 
of 207. 

The existence of isotopes—chemically iden- 
tical elements having different atomic weights 
—was not suspected until 1914 and was not 
fully confirmed by experiment until after 
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1919. The fact that lead had three major 
isotopes of atomic weight 206, 207 and 208 
was established by independent experimental 
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evidence. Rutherford’s conclusion was there. 
by justified in a manner which, when he first 
came to it, he could not. have foreseen. 


The British Industries Fair 


No. V—(Continued from page 624, May 26th) 


HIS week we conclude our review of the 
of the exhibits shown at the British Indus- 
tries Fair, which ended at Birmingham, 
Earls Court and Olympia, Friday, May 19th. 


ASSOCIATED British ComBustTion, LTD. 


The oil fuel burners made by Associated 
British Combustion, Ltd., Meonstoke, Hants, 
included a unit which is designed to meet all 
the essential requirements for both marine 
and land installations using low-grade fuels. 
In this unit the arrangement of fixed air 
vanes combined with the sprayer plate 
design, and a stable point of ignition 
gives the correct air-fuel ratio for all 
loads for a given burner size. In service 
no individual adjustment of the burner is 
necessary and variation of the load is 
obtained by alteration of the air and oil 
pressures. 

The arrangement of the burner can be seen 
in the drawing reproduced below (Fig. 50). 
Its register is built as an integral unit sup- 
ported by a brick retaining ring A and the 
flange on the end of the burner acts only as a 
closing piece. The whole of the sprayer body, 





to pass over the atomiser when the buriier js 
in use and prevents overheating o! the 
sprayer caps. By withdrawing the b irner 
into the centre tube when not in use ver. 
heating of the atomiser plates by rac ated 
heat from the furnace is avoided an the 
overheating of any residual oil remaini:.z in 
the sprayer likely to form carbonaceous and 
tarry matter is prevented. By this di sign 
sprayer caps are maintained clean over long 
periods and are claimed to work for as long 
as 1500 hours before requiring cleaning. 


THOMPSON BROTHERS (Britston), Lip. 


Practically the whole area of the stand 
taken by Thompson Brothers (Bils‘on), 
Ltd., of Bilston, Staffs, was occupie! by 
the shell of a large stainless steel v-ssel 
fabricated by the company. This vessel, 
which is one of a number being made by the 
company, has been selected for exhibition 
as an example of the fabricated stainless sicel 
work now in hand and was shown in a partly 
finished condition to facilitate inspection by 
visitors to the Fair. It is 20ft long, 8ft wide 
and 10ft deep, and is fabricated in }in and 

















Fic. 50-OlL FUEL BURNER—ASSOCIATED BRITISH COMBUSTION 


sprayer carrier tube, &c., are mounted on a 
gunmetal carriage B, which is so arranged 
that should the necessity arise the whole 
assembly complete with tip-plate can be 
removed as a unit by slacking off two clamp- 
ing nuts. The inner of two concentric tubes 
which form the sprayer body C carries the 
fuel oilsupply. This sprayer body is mounted 
in a carrier tube D, which is mounted in the 
sprayer carriage in such a way that the 
sprayer and tip-plate HZ assembly can be 
withdrawn into the centre tube when the 
burner is not alight. Fuel oil is fed to the 
sprayer through a flexible reinforced syn- 
thetie rubber tube tested to 20001b per 
square inch. 

The aluminised fabricated steel tip plate 
is set in front of the air stream issuing from 
the centre tube F in a position to maintain 
a stable flame at all loads, its setting being 
such that a low air velocity is formed imme- 
diately in front of the atomiser. Efficient air 
mixing is obtained by the arrangement of 
fifteen fixed vanes G around the circum- 
ference of the register, through which the 
main air supply is admitted. The air shut-off 
tube H is carried on runners and is kept fully 
open when the burner is in use and com- 
pletely closed when it is out of use. 

A gap between the tip-plate and the face 
of the atomiser allows a small amount of air 


jin thick plates and when finished will weigh 


some 22 tons. A large stainless steel covered 
shaft, which will pass through the vessel 
when it is installed, was also shown. 

The centrifugal machine illustrated in 





FiG, 51—CENTRIFUGAL MACHINE—THOMPSON 


Fig. 51 has been developed for a wide 
range of industrial uses, one application 
being in the galvanising trade, where it can 
be used for removing surplus zine from small 
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hot-dipped parts. In this machine the work 
js carried in a slightly tapered perforated 
self-centring basket approximately 13in 
diameter and 10in deep. The- counter- 
balanced lid on the top of the machine casing 
is placed at a convenient height above floor 
Jey cl and is opened by a single hand operation. 

\ basket holder of welded bar construction 
is direetly coupled to 
the spindle of the verti- 
cally mounted motor. 
This motor is held 
firmly in position by 
bolting its upper casing 
flange to the lower 
part of the centrifugal 
machine body. Be- 
tween the basket 
holder and the motor 
removable dirt covers 
are fitted to facilitate 
access. 

‘The machine is con- 
trolled by means of 
grouped push buttons 
close to the lid handle, 
and an electric inter- 
lock is incorporated 
to make it impossible 
to operate the driving 
motor unless the lid of 
the machine is fully 
closed and fastened. 
The work baskets are 
designed to hold ap- 
proximately 80Ib of 
small goods, such as 
bolts or nuts. /fAfter 
properly closing the 
top lid and pressing 
the “Start ”’ button, 
the machine and 
basket attain a speed of some 720 r.p.m. 
in four seconds; when the “Stop” button 
is pressed an electrical braking device in- 
corporated in the motor brings the machine 
to rest in three seconds. 

The whole machine is finished with a 
smooth exterior, which facilitates cleaning 
and prevents spun-off matter collecting. 
The basket compartment is smooth and 
streamlined and provided with a 4in wide 
annular space between the upper and lower 
parts of the casing. This space allows spun- 
off matter to run freely out of the machine 
and be caught in trays placed at floor level. 

For ease of maintenance and inspection 
the casing is fitted with ample doors giving 
access to the motor, and the complete 
machine can be taken to pieces very easily 
and quickly. 

The company also exhibited a model of 
a galvanising plant for steel window frames. 
It comprises concrete and brick - built 
sulphuric acid baths with steam heaters, hot 
and cold wash and flux baths, a drying stove, 
and galvanising furnaces. In it the goods 
are handled by overhead cranes. 


STANDARD TELEPHONES AND CABLES, LTD. 


Among the exhibits shown by Standard 
Telephones and Cables, Ltd., Connaught 
House, Aldwych, London, W.C.2, was a 
400kV d.c. test equipment, which has been 
designed and built by the company’s 
rectifier division for use in the power 
cable laboratories of the North Woolwich 
works. It will be used for development work 
on super-tension cables and associated equip- 
ment and for charging the stage capacitors 
of an impulse generator. 

As illustrated in Fig. 52, the h.t. units 
are arranged in three limbs: one limb 
houses a transformer and series capacitor, 
while the other two contain the positive 
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and negative arms of a rectifier. Normally 
the equipment is operated as a two-stage 
Cockroft type rectifier, in which either the 
positive or negative terminal can be earthed. 
It can be readily adapted, however, for 
testing centre-tapped capacitors with the 
midpoint carthed, or for half-wave opera- 
tion. If required, the transformer can be 





Fic. 52—400KV {D.c. TESTING EQUIPMENT—STANDARD 
TELEPHONES 


used independently for a.c. testing at poten- 
tials up to 200kV. 

Each arm of the rectifier comprises two 
oil-filled units connected im series, and each 
is mounted on a tubular stand-off insulator, 
which is rated to withstand the full output 
voltage. A consistent method of construc- 
tion is used for all the h.t. components, 
which are mounted individually in cylin- 
drical tanks of insulating material. The 
metal end-fittings of each unit serve as 
electrical and mechanical con iections and 
are shaped to avoid corona. With this 
design separate h.t. terminal bushings are 
eliminated ; where necessary the units can 
be superimposed, economising in floor space 
and insulation requirements and reducing 
the number of external connections. Light 
alloy is used for all exposed metal parts, 
including the two tubular connectors be- 
tween the columns. 

The control desk exhibited as part of the 
test equipment is a double pedestal unit in 
which one compartment only is used to 
house the control gear for the rectifier set. 
The remaining compartments and panel 
space are available for the 1.t. equipment 
associated with the aforementioned impulse 
generator. If this additional facility were 
not required, the rectifier control gear could 
be mounted in a steel cubicle or console of 
conventional construction. 


A. WEsT AND ParRTNERS, LTD. 


Amongst the exhibits of A. West and 
Partners, Ltd., 4, Abbey Orchard Road, 
London, 8.W.1, at Olympia was a model 
developed by Mr. Guy L. Murray to serve 
as a visual aid to demonstrate the 
difference between “ British Ist Angle” 
and “ American 3rd Angle ” projection. 

The American system has been adopted 
for the Services and a number of branches 
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of the engineering industry and technical 
colleges are required to teach both systems 
to students. For this reason this model 
has been introduced to demonstrate in a 
simple visual form the basic principles of 
both systems of projection. It shows clearly 
where the various views should appear on 
@ working drawing for both systems. 

With this model a component is set in a 
peg on the plan view in a Ist Angle pro- 
jection and its corresponding elevation and 
end view are drawn on hinged extensions 
of the board on which the plan is drawn. 
The two hinged extensions can be raised at 
right angles to the plan board to demon- 
strate the system of projection. The Ameri- 
can 3rd angle projection is drawn on three 
sheets of transparent plastic material, the 
plan being on one and the elevation and 
end view on the two other sheets, which 
are hinged to the side of the plan sheet. 

When the Ist angle projection boards are 
set up, the transparent 3rd angle projection 
assembly can be set over the top of the 
assembly on four pins. Then by raising and 
lowering the boards and transparent sheets 
on their hinges the two systems of projec- 
tion can easily be explained by reference 
to the model in the centre. 


Witp Barrretp, Lr. 


The equipment shown by Wild Barfield 
Electric Furnaces, Ltd., Watford, Herts, 
included a standard form of workhead for 
radio-frequency heating. It is designed to be 
capable of handling a wide variety of com- 
ponents and of subjecting them to processes 
such as local hardening, surface hardening, 
brazing and soldering. It can also be used 
for the experimental melting of steel in small 
quantities and for melting gold, platinum 
and other precious metals ; a small furnace 





Fic. 53-—STANDARD WORKHEAD FOR R.F. 
HEATING—-WILD BARFIELD 


is incorporated in the model exhibited. The 
workhead is normally supplied as a bench- 
mounting model, as illustrated in Fig. 53 
or mounted on a tubular framework or 
on @ quenching tank, to suit the user’s 
requirements. 

The workhead itself, enclosed in its 
screened housing, incorporates a modern 
air-spaced, water-cooled, radio-frequency 
transformer, and is complete with water 
filters, pressure-operated switches, and the 
usual protective devices for the safety of 
personnel and equipment. 

From the user’s viewpoint, perhaps the 
main interest in the design lies in the fact 
that it incorporates interchangeable jig panels. 
These panels are so designed that the radio- 
frequency applicator and the work locating 
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fixture are both fitted to the jig and are 
thereby located relatively to each other, 
which makes the change-over from one com- 
ponent to another a simple operation. 

Sharing the same stand was an associated 
company—G.W.B. Electric Furnaces, Ltd., 
Dudley, Worcester—whose exhibits included 
a series of ‘‘ Autolec”’ electrode boilers and 
a small storage unit, with a rating of 2kW 
to 6kW, intended for the small farmer or 
dairyman requiring small quantities of steam 
once or twice a day for such purposes as 
sterlising. 

Some of the larger products of this company 
were illustrated by photographs. An example 
was the “G.W.B.” flash annealing furnace 
for aluminium and aluminium alloy parts. 
Moving in the direction of the charge the 
installation comprises a loading conveyor, 
a furnace, a cooling chamber and an unload- 
ing conveyor. 

To avoid marking the highly polished sur- 
face of the charge the loading and unloading 
conveyors consist of a series of leather ropes. 
The heating chamber itself is traversed by a 
multi-strand conveyor, comprising fin dia- 
meter stainless steel wire ropes, each arranged 
for individual tensioning. Through the 
cooling section of the installation the con- 
veyor strands are of normal steel wire ropes. 

The ropes run over smooth metallised 
rollers fitted across the width of the furnace 
chamber, and, to prevent “‘ wandering ”’ of 
the conveyor, the rollers are located in 
positions progressively higher towards the 
centre of the chamber length, thus causing 
the ropes to lie flat during their progress. 
The furnace conveyor is so designed that the 
wires return through the heating chamber, 
thus reducing heat losses considerably. 

Heating of the charge is effected by means 
of convective air currents forced longi- 
tudinally down the furnace from the charge 
end to the discharge end, where the flow is 
reversed. The elements are separated from 
the actual charge heating space by metallised 
steel baffles. These elements within the 
heating duct are of nickel-chromium strip 
suspended from the roof by hooks of the 
same material. A characteristic of the design 
is that the strip is placed edgewise to the 
flow of air to ensure maximum transfer of 
heat to the passing air currents. 

It has been found that beyond a certain 
point, increasing the speed of the hot air 
does not improve the rate of heat transfer. 
Where a polished surface is involved the 
important factor is turbulence of the con- 
vective air currents. Accordingly, a series 
of corrugated baffles was fitted above and 
below the moving charge, with the two sets 
of corrugations corresponding. 

A recent development was to fit a multi- 
plicity of heating zones and variable-speed 
fans. The fans are arranged to produce a 
flow of hot air across the chamber, and are 
fitted on alternate sides of the furnace to 
give a high degree of temperature uniformity 
over the width of the conveyor. Each zone 
is separately regulated thermally, so that 
the speed of the conveyor being variable, a 
high degree of furnace temperature sensi- 
tivity is obtaimed, giving the necessary 
flexibility of heating cycles to suit the gauges 
of the aluminium or light alloy being 
annealed. 


THe Gas CouNncIL 


The Gas Council stand at Castle Brom- 
wich formed the centre-piece of the Gas 
Section of the fair, staged this year for the 
first time since before the war. Many of 


the leading manufacturers of gas-fired appli- 
ances and accessories were represented 
among the seventeen stands, which made up 
the section. 
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The large and comprehensive range of 
products in the manufacture of which gas, 
as a fuel, plays a part, were illustrated by 
examples varying from marine engines, 
car, aeroplane and bicycle parts, to cutlery, 
glassware, toys, textiles and food products. 

As an example of the gas-fired equipment 
used in industry there was shown a working 
model of a vertical slot furnace for tube and 
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54, was designed for heating bars up to 
15ft in length, for automatic delivery to 
coiling machine for forming into he!ical 
springs, one hot bar being delivered to the 
coiling machine every thirty seconds. 

It has a multiple system of vertical cop. 
veyor units on which tubes, &c., ar 
charged, conveyed downwards through the 
heating zone, at any required speed wiihin 





FIG. 54—VERTICAL SLOT FURNACE—INCANDESCENT 


bar heating, manufactured by the Incan- 
descent Heat Company, Ltd., of Smeth- 
wick, Birmingham. This furnace is used for 
the heat treatment or reheating of ferrous 
or non-ferrous metals at temperatures of 
up to 1000 deg. Cent. It can deal with 


the capacity of the furnace, and automatically 
discharged from either end of the furnace 
for further processing. 

The bars are conveyed downwards, carried 
horizontally in the deep grooves of an 
unusual kind of screw conveyor, which avoids 
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FiG. 55—-GAS CONVERSION UNIT-GAS COUNCIL 


tubes, bars, sections or strips varying in 
length from a few inches to 50ft or more, 
at quantities up to 10 tons per hour. The 
unit is designed to give rapid heating and 
precision temperature control and, despite its 
high capacity, it takes up the minimum 
amount of floor space. 

The original furnace, illustrated in Fig. 





the undesirable sidewise feed imparted by 
the ordinary screw, and permits the bars to 
have a purely vertical motion. The screw 
elements, which are split in halves longitu- 
dinally, have an intermittent vertical oscil- 
latory motion relative to each other and, 
jointly, have an intermittent angular oscil- 
latory motion. The mechanical driving 








-_- nan oe 


ae 


— r- oe 


—— ll 








08 
ical 
the 


he 
lin 












June 2, 1950 





means effecting these motions are outside 
the furnace heating zone and may be noticed 
in the accompanying illustration, Fig. 54 
The conveyor elements consist of heat- 
resisting steel and are mechanically inter- 
locked from the point of charge to the point 
of discharge, thus ensuring positive con- 
veyance of the load through the furnace. 
The conveyor unit as a whole operates with 
a step continuous motion, discharging single 
pieces at desired intervals. Its mechanism 
can be automatically interlocked with the 
machine which the furnace is feeding. 

Another exhibit on the stand was the new 
town gas conversion unit for horizontal 
steam boilers, designed by the South Eastern 
Gas Board and illustrated in Fig. 55. 

The equipment shown is capable of deal- 
ing with gas consumptions up to 5000 cubic 
feet per hour and is suitable for the con- 
version to town gas-firing of steam boilers, 
such as the “ Economic ” pattern, evaporat- 
ing between 1800 and 2000 lb water per 
hour at 212 deg. Fah. 

The burner is a horizontal drilled pipe 
with a gas control cock at each end, fed 
from a constant pressure supply controlled 
by a relay valve of the complete closure 
type. 

To the centre of the burner is taken, from 
the inlet side of the relay valve, another 
small supply, in which is included a com- 
bination damper cock. Between this cock and 
the boiler flue damper is a cable connection 
arranged to ensure that the damper is 
opened before the main burner is ignited. 

Included also in this small supply is a 
thermocouple-operated flame failure valve, 
the thermocouple of which is heated by the 
flame from a pilot burner inserted through 
the main drilled pipe burner. 

The desired boiler steam pressure is con- 
trolled by means of a steam-loaded “‘pressure- 
stat’ connected in the “‘ weep” line of the 
relay valve. 

In effecting the conversion, the boiler 
firebars, supports and front firing plate are 
removed, leaving the combustion tube clear ; 
the conversion frame, filled in with insulat- 
ing refractory brickwork, is then fitted into 
the circular opening, which is thus sealed, 
except for the rectangular flame port. 


British THomson-Hovuston Company, Lp. 


Traction control equipment, switchgear, 
motors, domestic appliances and lighting 
fittings are included in the exhibits displayed 





FIG 56—-TOTALLY ENCLOSED FAN-COOLED 
MoTOR-—B.T.H. 


(at Castle Bromwich) by the British Thomson- 
Houston Company, Ltd., Rugby. 

In Fig. 56 we illustrate a typical example 
of the company’s recently developed range 
of fractional horsepower totally enclosed, 
fan-cooled motors. This class of motor has 
all the advantages of totally enclosed 
machines for use in damp, dusty or exposed 
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conditions, with the added merit of a smaller 
frame size than would be required for the 
same output by a plain totally enclosed 
motor without an external fan. 

The motor illustrated is typical of the 
range. It is fitted with an external fan and 
cowl at the non-driving end, air being drawn 
through the central slots in the cowl and 
directed over the outside cylindrical surface 
of the motor frame from which it abstracts 
the heat generated in the motor. By this 
method of heat dissipation it is claimed that 
the same output can be obtained from a two- 
pole or a four-pole totally enclosed motor as 
from a machine with ventilated enclosure. 

Motors from this range are available for 
mounting either by a solid base, or by a 
spigoted end shield (without a solid base, 
as illustrated) for incorporating in the driven 
machine, or by a spigoted end shield, with a 
solid base for carrying an overhung gearbox. 

An interesting exhibit in the company’s 
display of mining equipment was a 3-3kV 
air-break, flameproof contactor unit which 
has recently been developed in response to 
the demand for a compact unit to control the 
stator circuits of high-voltage motors on 
frequent starting and reversing duties. 
Typical applications include haulages and 
trunk conveyors in mines and group motor 
control in hazardous situations such as 
refineries. The contactor units are suitable 
for motors up to 350 h.p., either for direct 
starting of squirrel-cage machines or for 
stator switching (in conjunction with suit- 
able rotor controls) of slip-ring motors. 

The B.T.H. stand at Olympia was devoted 
mainly to sound film projection equipment, 
including the “301M” projector, a new 
addition to the well-known range of 16mm 
(type “ 301 ”’) projectors, which it resembles 
in general design. The major difference is 
that the “301M” projector is fitted with 
the recently developed mercury are lamp 
which provides good picture brilliance, 
although it uses only one-third as much 
current as the 750W lamp in the “301” 
projector. The newer equipment is specially 
suitable for professional exhibitors and 
static installations. 


J. H. FENNER anv Co., Lrp. 


A number of new power transmission 
products formed the main exhibits at the 
stand of J. H. Fenner and Co., Ltd., Marfleet, 
Hull. A vee-belt drive, believed to be the 
largest ever to be shown at Castle Bromwich, 
had pulleys of 12-875in and 96-875in outside 
diameter, a centre distance of 7ft 14in, and 
employed twelve of the company’s “ Mark 5 ”’ 
vee belts of l}in width. This new belt has 
been specially developed for heavy duty 
drives and incorporates a stronger cover to 
guard it from damage by grit, moisture and 
abrasion ; it has additional load bearing cords 
and a new bonding compound. 

Seen running on a unit of two single 
fractional horsepower vee-belt drives was a 
special cast iron pulley which has been 
designed to give the lowest possible strength- 
to-weight ratio. It has three arms of beam 
section, is machined accurately and has 
polished grooves. 

Another new product exhibited on the 
stand was the “ Hainsworth ” spring-loaded 
variable-speed pulley embodying a patented 
arrangement of two coil springs which operate 
an equaliser. This arrangement is intended 
to ensure identical spring loading of each 
conical face and correct alignment of the 
belt in every position. Adjustment of a 
single nut serves to alter the spring load on 
the conical faces without altering the align- 
ment of the belt. Speed ranges up to 3 to 1 
may be obtained, and up to four belts can 
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be used. The‘drive shown incorporating this 
new pulley also employed a new variable- 
speed pulley vee belt, specially developed 
to have high power capacity with load- 
bearing cords of great strength and ample 
transverse stiffness without loss of flexibility. 


Apptiep HicH Frequency, Ltp. 


Industrial equipments for soft soldering, 
hardening and similar applications of local 
heating were shown by Applied High 
— Ltd., Goldhawk Road, London, 

12. 

An interesting exhibit was the new 25kW 
induction heater, in which smoothly variable 
power control from zero to full output is 
achieved by a single knob. in the grid- 
controlled rectifier circuit. A variable induc- 
tor allows accurate load matching to be 





FiG 57—25KW INDUCTION HEATER—APPLIED 
HIGH FREQUENCY 


obtained, with a wide variety of work, by 
means of a single matching control. The 
power consumption is stated to be 50kW 
at full output and 4kW at standby. The 
power factor is specified as 0-87 at full load. 
At 50 per cent duty cycle, provided the 
heating time is limited to eight seconds, the 
output power can be raised from 25kW to 
35kW. 

The design of the heater is based on a 
Colpitts oscillator which uses four Mullard 
“ TYS/5/3000 ” valves connected in parallel. 
This arrangement allows high circulating 
currents to be used in the tank circuit without 
excessive power losses, and gives high overall 
efficiency with low inductance work coils. 
With the Colpitts circuit the whole of the 
tank inductance can be arranged externally 
to the generator proper. This fact, together 
with the relatively low h.f. voltage across 
the tank coil, allows high efficiencies to be 
achieved. Each of the four valves is 
separately protected against overload by a 
system that depends upon anode efficiency, 
instead of anode current, and ensures that 
no individual valve can be overloaded when 
one or more of the other valves has finished 
its useful life. An additional protective 
circuit in the high-tension supply is arranged 
to prevent the valves from being operated 
above their normal continuous rating. How- 
ever, by using a self-averaging system of 
suitable time constant, increased loading is 
possible for short periods, a property which 
is useful for surface hardening applications. 

The oscillator valves are enclosed in an 









air-cooled silica envelope, surrounded by a 
water-cooled, heat-exchange element. A 
centrifugal blower provides the necessary 
volume of filtered air, and there is protection 
against air failure. Cooling water for the 
heat exchanger is automatically turned off 
or on by operating the main power supply 
switch, and a water-flow switch is incor- 
porated to prevent operation of the equip- 
ment if the water flow becomes inadequate. 

High-tension supply for the oscillator 
valves is obtained from a power unit com- 
prisng a three-phase, nalf-wave rectifier 
system using three B.T.H. thyratrons.. The 
h.t. voltage can be adjusted to any value 
from zero to 6000V by a single knob, which 
exercises phase control of the grid firing 
voltage; accordingly the power can _ be 
varied without any alterations to the load 
circuit. Most of the protective devices 
which are referred to in this description 
operate by removing the firing voltage, 
thereby switching off the h.t. supply without 
the disturbing noise and flash that would 
accompany operation of the main circuit 
breaker. 

As illustrated in Fig. 57, the generator 
is enclosed in a sheet steel cubicle; it 
occupies a floor space measuring 4ft 2in wide 
by 4ft 6in deep. Access to the inside of the 
cubicle is obtained through side doors which 
are fitted with tumbler locks and are inter- 
locked with the main switch ; if either door 
is open the main switch cannot be closed 
except by a special sequence of operations 
designed to allow the switch to be closed for 
test purposes. 

An automatic, self-resetting process timer 
is embodied in the heater. The equipment 
is fully metered, and a twelve-point switch 
simplifies the task of checking the anode 
and grid currents of each valve and the 
average value for all the valves. To indicate 
the circulating current in the work coil there 
is a separate moving coil meter which is fed 
from a germanium crystal unit and will 
withstand heavy overloads without damage. 
Overload contacts fitted to this ammeter 
operate at full scale (500A), switching off 
the h.t. supply to prevent damage to the 
tank condensers. To ensure maximum 
valve life the circuit includes a_ special 
regulator unit which maintains the filament 
voltages of all the valves within the prescribed 
limits, despite considerable variations in 
supply voltage. Valve life is recorded by an 
hour. meter. 

For the benefit of users with no radio- 
frequency knowledge, a meter is fitted to 
indicate the ratio of anode current to 
grid current which, in conjunction with the 
circulating current meter, allows the maxi- 
mum efficiency to be obtained, without 
difficulty, from the user’s coil arrangements. 
With the help of the variable inductor, which 
can be supplied by the manufacturers, tne 
selected work coil can be matched quickly 
to the generator and the power control and 
timer can then be adjusted to give the 
desired results. 


A.C.E. Macuryery, Lip. 


A special-purpose hoist for elevating 
workmen or materials on structures up to 
425ft high was demonstrated with its various 
safety devices among the contractors’ equip- 
ment of A.C.E. Machinery, Ltd., Brixton, 
London, 8.W. Also exhibited was the 'com- 
pany’s recently introduced “ Mobilace,” a 
mobile tower mast platform hoist with a lift 
of 22ft 6in, which can be increased by exten- 
sions to the mast, if required. This unit can 
be petrol or oil-engine driven and with a 
5/6 h.p. engine it can handle loads of 10 ewt 
or 12 cwt either as a two-barrow platform 
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hoist or a 5 cubic feet capacity concrete 
elevating plant. 

The machine is mounted on two pneu- 
matic wheels and, through the winch engine, 
& power-assisted movement of 2} m.p.h. is 
available. Its mast is pivoted and counter- 
balanced and is raised or lowered through a 
worm gear mechanism driven from the power 
unit. 


ALLSPEEDS, Lrp. 
The Kopp infinitely variable speed gear, 
which has been in use on the Continent for 
some time, is now being made in this country 
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FIG. 58—-VARIABLE SPEED GEAR—ALLSPEEDS 
by Allspeeds, Ltd., of Clayton-le-Moors, 
Accrington, and a range of units was 
exhibited by the company at Castle Brom- 
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wich. ‘This gear unit consists essentially of 
two discs impinging on a series of balls j.eld 
in a hardened retaining ring, and by turning 
the balls upon their axes the discs assiime 
different positions on the periphery of the 
balls. In this way one disc can be on the high 
diameter of the balls whilst the other is on 
the low diameter in relation to the axes, nd 
speed variation is obtained as the balls move 
through the tracks of the discs. The vavia- 
tion from a standard unit is 9 to 1 and froma 
constant-speed motor of 1500 r.p.m. an 
infinite speed variation between 500 and 4500 
r.p.m. is obtainable. 

The construction and method of operation 
of the gear unit can be followed with refere:ice 
to (the drawing reproduced in Fig. 58. A 
driving shaft A has keyed to its innermost 
end a flange B and the driven shaft C |.as 
keyed to it a similar flange D. Five hardenod 
ball rollers Z are maintained in frictio:.al 
contact with the rims of the flanges by a 
rotatable retaining ring F. Each of tie 
balls is rotatably mounted on a spindle ( 
having a spherical collar at one end located 
in curved slots in the disc H. The two ens 
of each spindle are guided in radial grooves 
in the casing of the unit. 

It will be seen that as the disc H is rotated 
by a lever the spindles of the balls are tilte:|. 
As shown in the drawing, the lever is in the 
intermediate position and the ball spindles 
are parallel to one another and to the common 
axes of the shafts. In this position the 
points of contact of the balls and the flanye 
rims are spaced at equal distances from thie 
axes of rotation of the balls and the trans- 
mission ratio is 1 to 1. When the lever is 
moved to rotate the dise H, the tilting of the 
spindles alters the points of contact between 
the balls and the flange rims of the driven 
and driving shafts with respect to the axes of 
revolution of the balls to give a variation of 
the transmission ratio. 


Self-Propelled Suction Dredger 


A SELF-PROPELLED suction dredger of a 
new type for winning gravel from wet 
pits has recently been designed and built by 
Brooke Marine, Ltd. This interesting vessel 
is built of steel and so designed that it can be 
prefabricated in welded units each of the 
maximum size and weight which are suitable 
for transport by road. There is a total of 
eight such units, each weighing less than 5 


tons, and the dredger can be assembled at 
the site by riveting the sections together. 
The hull is of box form with scow ends ani 
divided into four watertight compartments, 
and the hopper is of the inverted pyrami< 
pattern. 

The accompanying illustration shows the 
dredger in operation. It can fill and dis- 
charge the hopper six¥times in twenty-fou 





DREDGER IN OPERATION 
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hours. The capacity of the hopper is 130 
cubic yards of gravel weighing 34 cwt per 
cubic yard in wet condition ; therefore the total 
output is 1320 tons or 780 cubic yards per 
day, the figures being. based on a round trip 
of about 4 mile between loading and dis- 
charge points. A hinged suction pipe dis- 
charges gravel, drawn by a centrifugal pump 
from the pit bottom, into the hopper and 
excess water runs overboard when the load 
level is reached. The dredger proceeds under 


its own power to the discharging point when 
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reproduction of the general arrangement draw- 
ing can be seen the disposition of the various 
units. There are two hand-operated combined 
mooring and anchor capstans, one forward 
and one aft, and steering is effected by means 
of a semi-balanced rudder controlled by 
chains from a hand steering pedestal. Each 
watertight compartment is provided with a 
2in hand bilge pump and in addition power 
suctions are fitted, with connections to a bilge 
line linked up with the flushing pump. 

In the machinery space is the main power 
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dredger a loaded speed of four knots. The 
8in diameter centrifugal gravel pump of single 
inlet, vertical split design, is driven at 560 
r.p.m. through a dog clutch and vee-belts. 
At this speed the pump absorbs 65 h.p. and 
delivers 140 tons of solid material per hour at 
25 per cent solids by volume. The piping is 
arranged for the pump to draw from the gravel 
pit floor or hopper bottom and to discharge into 
the hopper or into a shore line, a rapid change- 
over being effected through a quick-operating 
flange coupling. A hand winch raises and lowers 
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the gravel pump discharges the load from the 
bottom of the hopper through a rising main, 
delivery pipe and shore connections to the 
gravel screens. An interesting characteristic 
of the design is that one prime mover and one 
gravel pump perform the operations described. 


GENERAL PARTICULARS 


The length overall is 82ft, the breadth 
moulded 23ft, the depth moulded 11ft 6in, 
and the loaded draft is approximately 9ft, 
giving a deadweight of 220 tons of gravel. 
The barge is of substantial construction, the 
thickness of the shell and deck plating being 
fein and jin, respectively, while that of the 
hopper is }in. Welded frames and flanged 
floors are used, the chine angles are of heavy 
section and all riveting and welding are to 
Lloyd’s requirements. From the accompanying 





GENERAL ARRANGEMENT OF DREDOGER 


unit, which is a_ six-cylinder, two-stroke 
automobile diesel engine, with the gear box 
removed and having an output of 100 h.p. 
at 1000 r.p.m. Cooling is by radiator and the 
designed system has been modified to compen- 
sate for the engine being stationary. A ven- 
tilator trunk is led from the front of the radia- 
tor to the deck. Fitted integrally with the 
engine is a single plate dry disc over-centre 
cam engaging clutch and engaging with splines 
in the clutch output plate is the power take- 
off shaft. This shaft consists of a stub-shaft 
supported in a bearing with a loose half-coupling 
at its outer end. A pulley shaft carrying 
clutches and pulleys for driving the gravel and 
flushing pumps is connected to the output 
shaft. When used for propulsion purposés the 
engine drives a three-bladed bronze propeller 
through a Parsons marine gearbox, giving the 


the external piping, which is fitted with a length 
of flexible rubber pipe and a dredging mouth 
and enters the barge through a trunnion 
mounting. Flushing water to the main pump 
is supplied by a 2in diameter centrifugal pump, 
which is driven through a dog clutch and 
vee-belts at 1855 r.p.m. The pump delivers 
100 gallons per minute against a 100ft head 
and takes its suction from the water in the 
gravel. Power for flood-lighting and a search- 
light is supplied by a 5kW, 220V d.c. diesel 
generator. 
—_—_—__——————_ 

Institute oF INDUSTRIAL SUPERVISORS.—It has 
been decided to form a Bristol section of the Insti- 
tute of Industrial Supervisors. The acting chairman 
of the section is Mr. E. E. Weeks, of the National 
Smelting Company, Ltd., and the acting secretary 
is Mr. J. W. McVeigh, 24, Davis Street, Avonmouth, 
Bristol. 








THE ENGINEER 


A Gold Treatment Plant 


E have received particulars of a gold 
treatment plant designed and supplied 
by the Fraser and Chalmers Engineering Works 
of the General Electric Company, Ltd. It 
has been in operation since 1948, in Egypt, 
at the El Sid gold mine situated between Kena, 





quartz and chlorite. The vein traverses a 


contact of granite and schist. 

Test work carried out on the ore showed 
that a high percentage of gold could be recovered 
by amalgamation and a high extraction could 
be made by cyanidation, either on the material 
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cut hand-operated radial gate, which revu. 
lates the feed to the 20in Symons cone 
crusher. This machine, working on the day 
shift, can easily produce the 30 tons of minus 
din or minus jin feed required daily. 

The crushed ore is taken by a 16in belt eon. 
veyor to the 50-ton fine ore bin. From tis 
bin a constant weight feeder delivers the ore to 
the scoop box of a 5ft diemeter by 36in conical 
ball mill, where it is ground in cyanide soluti:., 
This ball mill is arranged in closed cireuit with 
& lft 6in wide by 16ft 8in rake type classifi-r, 
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on the Nile, and Kosseir, on the Red Sea. 
The ore at El Sid occurs in a vein consisting 
of very tough quartz, with some metallic 
sulphide minerals, the latter mainly pyrite. 
Most of this occurs in bands of chlorite through 
the quartz, and the remainder is disseminated 
through the quartz mass. Small quantities 


of galena and blende are present, the former 
oecurring as isolated crystals in the quartz 
and the latter as aggregates of crystals in the 





GOLD TREATMENT PLANT AT EL SID 


after amalgamation, or on the original ore. 
These results were subsequently confirmed 
and have been maintained since the com- 
mencement of operations. 

At the mine shaft, waste is picked from the 
run-of-mine material. The ore is reduced 
here by a 20in by 12in jaw crusher, set at 1}in. 
The crushed and picked ore is carried by tram 
to the mill and dumped into the 10-ton ore 
bin. The 10-ton bin is fitted with an over- 
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From this classifier solids are discharged at the 
rate of 30 tons per twenty-four hours and their 
size is about 2 per cent plus 100 mesh I.M.M. 

The grinding and classifying circuit can be 
arranged in one of three ways :— 

(a) The discharge from the ball mill flows 
to the strakes by gravity and the strake tail- 
ings are pumped by a 2in centrifugal pump 
back to the rake classifier. 

(6) The ball mill and classifier operate in 
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closed circuit. The overflow from the classifier 
gravitates to the strakes, and after passing 
over the strakes it is pumped to the primary 
thickener. 

(c) The ball mill and classifier operate in 
closed circuit, and the classifier overflow flows 
py uravity to the primary thickener. 

The 12ft diameter by 8ft high primary 
thickener discharges the solids at approximately 
50 per cent solids to 50 per cent solution by 
weight. The clear overflow, in quantities of about 
150 tons of solution per twenty-four hours, flows 
to two t solution tanks, each 12ft 
diameter by 6ft high, fitted with filter bottoms. 

From these tanks the solution flows to a steady 
head tank, 3ft diameter by 4ft. high, which 
serves two standard 36in wide extractor boxes, 
each box having seven compartments. Fol- 
lowing the extractor boxes is a tank fitted 
with a half 90 deg. vee notch, by means of 
which the quantity of solution passing can 
be estimated. Thickened pulp from the pri- 
mary thickener is pumped by a No. 3 dia- 
phragm pump to two 10ft by 12ft agitators in 
series, which are of the combination mecha- 
nical and air agitator type. The pulp is agi- 
tated at a dilution of 1-25 solution to 1 of 
solids by weight. 

From the agitators the pulp flows to the 
counter current decantation system, where 
there are four thickeners in series. Barren 
solution is added to the penultimate thickener, 
and make-up water, 30 tons per twenty-four 
hours, to the last thickener of the series. 
From this last tank the pulp is sent to the 
tailings after a sample is taken by an auto- 
matic pulp sampler. . 

The clear overflow solution from the first 
decantation thickener flows to three 8ft diameter 
by 8ft high sump tanks. Two 2in centrifugal 
pumps serve these tanks and pump the weak 
solution to two solution head tanks, each 12ft 
diameter by 6ft high. From these tanks the solu- 
tion is piped to the ball mill and agitators. The 
barren solution from the extractor boxes, 
after passing the vee notch tank, flows to a 
20ft by 14ft by 4ft 6in deep concrete sump. 
From this pit the solution is pumped by a 
vertical three-throw 3in diameter by 5in stroke 
ram pump to two mild steel tanks, each 6ft 
dia. by 8ft high. The solution from these 
tanks goes to the third decantation thickener. 

For the precipitate clean-up there is a lead- 
lined, mild steel acid vessel, fitted with a conical 
bottom and provided with a galvanised iron 
hood and telescopic fluepipe. One six-chamber, 
Yin square clean-up filter press, fitted with two 
ltin by 2$in plunger pumps, and one oil-fired 
water heater complete the arrangement. For 
drying and roasting the precipitate there is an 
oil-fired furnace suitable for taking two trays, 
each 18in by 12in by 4in. For melting there 
is an oil-fired furnace taking an A.80 standard 
crucible of 20 pints capacity. 

Each machine has an individual motor drive. 
The motors and electrical equipment were 
supplied in Egypt; the total horsepower of all 
motors is 173. At present, additional machi- 
nery is being manufactured for the El Sid 
mine, the installation of which will result in 
the doubling of the original capacity of the 
gold treatment plant. 





Mechanisation in U.K. Ports 


THE report of the Working Party on “ In- 
creased Mechanisation in the United King- 
dom Ports,” presented to the Minister of 
Transport, has now been published by the 
Stationery Office (price 4d.). The Working 
Party was appointed on November 25, 1948, 
and is under the chairmanship of Mr. P. E. 
Millbourn, C.M.G., Adviser to the Ministry of 
Transport on Shipping in Port, with members 
nominated by the Dock and Harbour Authori- 
ties’ Association, the workpeople’s and the 
employers’ sides of the National Joint Council 
for the Pert Transport Industry, the British 
Transport Commission, and the General Coun- 
cil of British Shipping. 

The report touches upon visits made to 
United Kingdom and foreign ports and the 
preparation of a film demonstrating the use 
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of mechanical aids at ports. It then goes on 
to discuss the development and present use 
of such aids, the physical conditions at ports 
and methods of handling various classes of 
cargo, including timber. Though the Working 
Party considered its main task was to investi- 
gate and recommend technical improvements, 
the report calls attention to the points of view 
of workpeople. In one paragraph it is stated 
that the Party found it difficult to assess how 
real the men’s fear of redundancy is, should 
existing machinery be more realistically worked 
and new machinery introduced on a basis more 
in accordance with the employers’ wishes. 
The Party is inclined to the view that the 
workpeople have formed an exaggerated idea 
of the numbers of their fellow-workers who 
might become unemployed in a scheme of 
things where every economy of labour is 
effected. 

The Working Party came unanimously to 
the conclusions and made the recommendations 
which we reprint below :— 


CONCLUSIONS 


(a) There is a wide field for the increased 
employment of mechanical aids in the port 
industry, if every advantage is taken of the 
facilities such equipment can offer for increasing 
the rate of work, economising in the use of 
manpower, and reducing the physical effort 
required from the men engaged on cargo- 
handling operations. 

(6) No large-scale development in the use of 
mechanical handling equipment with the 
resultant advantages referred, to in conclusion 
(a) is likely to take place in the port industry 
unless and until the problem of the efficient 
and economic use of both existing and future 
equipment has been settled on a national basis 
by both sides of the industry. In that connec- 
tion it seems to us essential that some steps 
should be taken to allay the fears of the work- 
people as to the possibility of unemployment 
in the industry increasing as the amount of 
machinery used is extended. 

(c) There exist at the present time in the 
ports of the United Kingdom many practices 
prejudicial to the use and extension of the use 
of mechanical equipment which in many cases 
have been brought about as the result of con- 
ditions in the port industry in the days before 
decasualisation of dock labour. Largely they 
are regarded by the men as a@ protection against 
unemployment. These practices have the 
effect of making the cost of various port opera- 
tions uneconomic and uncompetitive. Further, 
we believe that they must inevitably add a 
charge to many commodities passing through 
the ports for which there is no justification in 
the public interest, and which must eventually 
be the cause of the very condition they have 
been brought about to prevent: 

(d) In future planning of reconstruction and 
development of port facilities there is a clear 
need for consultation by the port authority 
or other sponsoring body with port operators, 
shipowners and the workpeople’s representa- 
tives. At the same time opportunity should 
be taken of having expert advice from the 
designers and manufacturers of the machinery 
it is proposed to use. In this way co-operation 
between all interests could, we believe, be 
obtained not only to ensure the best results 
but also to engender in those concerned a 
fuller sense of responsibility and understanding 
of the many problems affecting the industry. 

(e) In the handling of general cargo in ware- 
house, shed, on the quay and in the ship’s 
hold we are convinced that the fork lift truck 
offers the greatest scope for obtaining a better 
despatch of the ship and for the lowering of 
transportation costs in the ports. Together 
with other mobile equipment to suit particular 
commodities, this machine will, we believe, 
if used to its full advantage in every direction, 
go # long way to achieving the three main 
objectives set out in our terms of reference. 

(f) There is considerable scope for shipowners 
when contemplating the construction of new 
tonnage to plan in conjunction with their 
naval architects and ship constructors the lay- 
out of holds, ’tween decks and other cargo- 
carrying space to suit the use of mechanical 





handling plant. In addition, we think increased 
consideration to the design and lay-out of 
derricks and/or cranes as well as the design of 
hatch covers might be given with advantage. 
If the work on the quay is to be speeded up 
it is clear to us that the facilities in the ship 
eall for improvement. 

(g) There is a lack in many of our ports of 
up-to-date bulk-handling equipment, parti- 
cularly for the efficient and rapid discharge 
of grain, oil seeds and iron-ore. We have been 
particularly struck by the paucity of such 
equipment at certain of our ports in comparison 
with that which we have observed in the ports 
of Rotterdam and Antwerp. 


RECOMMENDATIONS 


(1) The National Joint Council for the Port 
Transport Industry be requested to take such 
steps as may be necessary to secure the full 
implementation of the principles of Clause 
10 (Mechanical Appliances) of the National 
Agreement dated December 9, 1931. 

(2) Having regard to the importance which 
we attach to Conclusion (b) of this report we 
recommend that a national survey be under- 
taken of the possible effect on the dock labour 
force as a whole on the assumption that exist- 
ing mechanical aids are employed to their 
fullest and most economical extent with 
manning scales taking every advantage which 
such equipment offers. Further, we recom- 
mend that the survey should take account, 
where possible, of all instances where mecha- 
nical aids might be introduced in the immediate 
future with advantage. Only by a method such 
as this will it be possible to judge the extent 
to which the men’s fear of redundancy is a 
real factor with which the industry has to 
contend. 

(3) The National Joint Council for the Port 
Transport Industry should be invited by the 
Minister of Transport to undertake forthwith 
the national survey recommended in (2) above 
by establishing at the ports special local joint 
committees consisting of equal representation 
of port employers and workpeople to under- 
take the local surveys and to report the results 
to the National Joint Council for the Port 
Transport Industry. We further recommend 
that the special local joint committees referred 
to above should have among their members an 
engineer, or engineers, qualified to advise on 
the technical aspects and possibilities of all 
equipment under discussion. 

(4) In the consideration by the special local 
joint committees referred to in recommenda- 
tion (3) of any revision of manning scales, the 
operations on the ship, on the quay and in the 
shed should be taken as an integral whole, 
and it should be assumed that there would be 
the greatest possible flexibility in the deploy- 
ment of dock labour not only in the adjust- 
ment of as between the shore 
end the ship, but also between gang and 


gang. 

(5) The National Joint Council for the Port 
Transport Industry should be requested to 
give immediate consideration to the results of 
the local surveys referred to in recommendation 
(3) above and in the light of its findings deter- 
mine the basis for the general introduction and 
use of mechanical aids. 

(6) To the extent to which any dock labour 
is displaced by the proper use of mechanical 
aids, consideration might well be given to the 
making of allowances to elderly dockers who 
are prepared to retire. To the extent to which 
such proposal, together with normal wastage, is 
insufficient to provide for any redundancy 
within the industry which may be caused by 
the full and more economic use of machinery, 
a temporary reduction in the degree of recruit- 
ment to the industry might be justified. 

(7) A study should be made at an early date 
of the equipment used and the methods of work 
employed in the major ports of the United 
States and Canada. 


——_>——— 


New CoxKe Ovens at Forp WorkKs.—Last week 
the first brick was laid for a battery of forty-eight 
Coppee underfired coke ovens which is to be erected 
at the Dagenham plant of the Ford Motor Company, 
Ltd. 
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Shell Haven Refinery Developments 


N essential role in the post-war economic 
and industrial recovery is the European 
refinery building scheme. Embodied in the 
programme is the expansion of refining capa- 
city in Britain from 2,600,000 to 19,500,000 
tons over the years 1947 to 1953. As part of 
this general expansion new Shell refineries 
are under construction at Stanlow and Shell 
Haven. The respective capacities of these 
plants at the end of the war were 925,000 and 
800,000 tons annually, and it is expected that 
the combined production will approach 
6,000,000 tons per annum when the expansion 
programme is completed early in 1953. The 
developments at both sites are parallel and com- 
plementary. At Stanlow the first distillation 
unit came on stream in late 1949; another 
distillation unit, reforming plants, a poly- 
merisation plant and a catalytic cracking plant 
have yet to be completed. 

Recently at the invitation of the Shell 
Petroleum Company we were able to visit 
Shell Haven and inspect the progress made 
in the construction of the new refinery. The 
vastness of the scheme can be measured by 
the fact that 250 acres are at present being 
actively developed and that 600 acres have 
been taken in.. The accompanying illustrations 
of heat exchangers, doctor treating plant 
equipment, distillation plant, reforming unit 
foundations, r.c. intake ducting in the cooling 
water pumphouse, and foundation for No. 2 


stage of the refinery expansion programme for 
the tetra-ethyl-lead blending of gasolene to 
produce fuel of any desired octane value. A 
reforming unit is concurrently under con- 
struction and this will be of a size capable of 


“processing 1200 tons of naphtha daily. To 


complete the equipment necessary for all the 
processes as planned, a feed preparation plant 
will be erected later to produce daily 2500 tons 
of bitumen stock, which will be handled by the 
existing refinery. 

The successful working of the various plants 
calls for an enormous quantity of cooling 
water, 106,000 gallons per minute being 
required. To meet this demand steam turbine 
driven pumps each of 26,500 gallons per minute 
capacity will be installed in a separate pump- 
house. The water will be drawn through an 
18ft diameter intake pipe sited in the River 
Thames and pumped to the processing area 
through 8ft diameter concrete ducting. Return 
ducting of the same diameter leads the water 
to a large separator, where any contaminating 
oil is removed previous to the water being dis- 
charged into the river. Additional equipment, 
for which space has been allocated in the pump- 
house, consists of diesel-driven pumps, each 
rated at 2500 gallons per minute, and these 
are for the fire-fighting service. 

Steam for the working of the refinery, 
pumphouses, and tank farms is supplied by 
50 ton by 250 Ib per square inch Babcock and 


arranged in adjacent tank farms, the volume 
reserved being 550,000 cubic metres. By the 
end of 1951 it is hoped to have completed a 
number of additional storage tanks, each with 
a capacity of 14,000 tons of crude oil. 

The flow diagram illustrated below indicates 
the general production scheme. 
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Kuwait Middle-East crude oil is pumped 
from the storage tanks to the distillation units, 
where cuts are taken off. These are light and 
heavy gasolene, light and heavy naphtha, gas 
oil and residue. 

The straight run gasolene is put through the 
doctor treating plant, giving 55 to 60 octane 
fuel after the removal of the sulphur. The fuel, 
after passing through the tetra-ethyl-lead blend- 
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transfer pumphouse, give some idea of the work 
going forward. 

Many miles of roadways have been laid to 
facilitate the transport of material to the 
various widely dispersed sites and some 4000 
piles have been driven to date to support the 
foundations of the units. Designed for a daily 
intake of 6000 tons of crude oil, the distillation 
plant is rapidly taking shape, several columns 
being erected and lagged, aluminium alloy 
sheet being employed as a protection and to 
give increased insulation. The installation of 
the battery of heat exchangers is almost coms 
plete and forty-six electrically driven centris 
fugal Pulsometer pumps are already mounted. 

The doctor treating plant is in an advanced 
stage of construction, the Broomwade air com- 
pressors and Sigmund pumps being installed. 
It is expected that 1300 tons of straight run 
gasolene will be treated daily when the unit 
is in full operation. The purpose of the treat- 
mept is to remove sulphur and mercaptans 
from the gasolene by mixing and settling with 
the doctor solution of lead oxide and caustic 
soda, plus the use of high pressure air to 
regenerate the spirit. The pressure in the 
treatment side is 50 Ib per square inch and 
at that of the atmosphere on the regenerative 
side. Provision is being made in this first 


Wilcox boilers. At present three boilers have 
been installed to meet the initial steam require- 
ments, but the lay-out of the boiler-house 
includes provision for the mounting of addi- 
tional boilers to supply the steam required 
by any future refinery developments; The 
boilers and other services need 350,000 gallons 
of fresh water daily and this is piped to storage 
tanks on the site by a 16in diameter main 
from a terminal point on the system of the local 
water board. Before being used for feed water 
it receives special chemical treatment in a 
plant installed for that purpose. 

An extensive system of piping carries the 
steam water and oil between the various plants 
and the storage tanks, and many lines are 
already sited in the pipe tracks. 

The pipe lines, all kinds of vessels and other 
equipment have been constructed and assembled 
on the site, mainly by welding. The standard 
of the work had necessarily to be of a high 
order because much of the plant is subjected 
to working pressures up to 1500 lb per square 
inch and to temperatures rising to 1000 deg. 
Fah. Careful examination by X-ray has been 


carried out, especially on welds in the frac- 
tionating columns. 

The storage for crude oil, plant feed service, 
blending and the finished products has been 
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ing installation, has its octane value increased 
to between 70 and 80. 

The doctor treating plant deals with the 
naphtha after it has been through the reforming 
unit and the resulting 80 octane spirit can be 
blended with tetra-ethyl-lead to produce high 
octane fuel suitable for aircraft. 

The fourth cut or residue is treated in the 
feed preparation plant and then by a viscosity 
breaker to be split into fuel oil and asphalt. 

A noteworthy point regarding the operation 
of the refinery is the wide provision for the 
automatic control of the plant. Special instru- 
ment panels permit remote control of all the 
processes by a very small number of operators, 
although for maintenance purposes a large 
staff is necessary, the total personnel being 
2200. Besides the purely technical, engineering 
and constructional problems, it has been neces- 
sary to provide administrative facilities on a 
large scale, such as offices, laboratories, store- 
houses and also housing. For the solution of 
this latter question twenty acres have been 
set aside and an initial programme of 140 houses 
has been approved. 

The progress which has been made up to the 
present is such that it is confidently expected 
to put the first distillation plant into com- 
mission in November of this year. 
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For the second week in succession “ The 
Engineer ”’ has had to be reduced in size due to 
the ban on overtime introduced by the London 
Society of Compositors at all printing works 
belonging to Members of the London Master 
Printers’ Association. As there is no immediate 
prospect of this ban being lifted we are unable 
to say when “ The Engineer ” will return to its 
normal size. Meanwhile we tender apologies to 
our readers for this reduction, caused by 
circumstances beyond our control. 





GERMAN RECOVERY 

THE extent of the recovery made since 
the end of the war by the heavy industries 
of Western Germany was demonstrated in 
a most emphatic manner at this year’s 
recent Hanover Fair. The growth of the 
Fair since its revival in 1947, on the orders 
of General Robertson and Sir Cecil Weir, 
can be judged from the steady increase in 
the number of exhibitors from 521 in 1947 
to 1785 this year. There is, indeed, little 
doubt that the Hanover Fair will in future 
be the German one most attended 
by foreign. buyers since Leipzig is now in 
the Eastern Zone and exhibits there are 
confined to firms located in that Zone, 
supplemented by a large number of Russian 
concerns. The exhibits of the latter domi- 
nate that Fair. But the range and quality 
of the German exhibits shown at Hanover 
this year, particularly in the machine tool 
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section, cannot have failed to impress the 
visitor. 

The rapidity with which the Germans 
have built up their productive capacity 
despite dismantling and bomb damage is 
generally attributed to their capacity for 
hard work, their will to restore a decent 
standard of living and the assistance received 
from Marshall Aid. They have also undoub- 
tedly been assisted by the Western Powers’ 
policy of progressive decontrol, which has 
enabled individuals to use their initiative 
in what is virtually a free enterprise, capital- 
istic economy. On the workers’ side the 
jerman trade unions have received full 
support for their policy of “low wages 
mean low prices.”” There have been vir- 
tually no increases in wages and only one 
strike of any consequence since 1945. As 
a result, prices have fallen steadily over the 
past two years and are continuing to do 
so, thus enabling the worker to buy more 
of the plentiful supply of foodstuffs and 
consumer goods of all descriptions. He 
has indeed every incentive. The conditions 
of work in some of the factories may leave 
much to be desired by our standards, and 
housing conditions may in many cases still 
be deplorable, but these facts do not prevent 
the German worker from working a standard 
forty-eight hour week and overtime where 
necessary. Since the currency reform there 
has been ample evidence of the people’s 
faith in the new Dm., and recently personal 
savings have shown a considerable increase, 
an indication that prices are expected to 
fall further still, since the Germans feel 
that money saved now will buy more later 
on. At present the main obstacle to further 
expansion is shortage of capital, but it 
is believed that a plan is being prepared 
to overcome this difficulty. Indeed, 
since the prevention of Communist 
infiltration is the declared policy of the 
Western Powers, and since the restoration 
of satisfactory living standards is essen- 
tial to achieve this purpose, it is to be ex- 
pected that every assistance will be forth- 
coming to restore, the German economy. 
Ultimately its restoration must mean 
the expansion of German export markets, 
as the present value of her exports is 
very far from paying for her imports. In 
the meantime the “gap ”’ is being closed by 
Marshall Aid dollars, which provide large 
quantities of American imports, particularly 
agricultural produce, iron and __ steel, 
petroleum products and tobacco. The 
future pattern of Western Germany’s foreign 
trade is obviously of the greatest interest 
to British manufacturers and _ engineers. 
What this pattern will be is, however, still 
far from certain. Cut off from her larder 
in Eastern Germany and from her former 
extensive trade with the countries of Eastern 
Europe, she must seek new outlets which 
will be complementary to her economy. 
As long as America continues to supply 
such a high proportion of her imports, 
Western Germany will presumably have 
to concentrate on earning the dollars 
to pay for them, though whilst Marshall Aid 
lasts there is no urgent necessity for her to 
do so. Should these dollar gifts come to 
an end, however, the position will be very 
different, for it is difficult to see how Western 
Germany can earn the dollars required to 
pay for her present rate of American imports. 
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It is therefore more than likely that she 
will try to establish once again her trade 
with the Commonwealth, which is able to 
supply her with many of the raw materials 
she needs and which is potentially a large 
consumer of her goods. 

The present barrier to the extension 
of German trade with Britain and otver 
Commonwealth countries is the existing 
import licence system and the fact t! at 
Germany is a “ hard currency ’’ area, where 
payment has to be made in dollars. But 
these circumstances might well be chanyed 
if a two-way trade were to be established 
following the next meeting on the Ang'o. 
German Trade Agreement. Should Germaiy 
once again be in a position to export frecly 
to Britain and the Commonwealth, as we'll 
as to other markets at present supplied by 
Britain, her advantages of cheaper labour, 
longer working hours and freedom from tiie 
financial burdens of the welfare state will 
certainly make her a formidable competitor, 
a fact that unions bent on wage increases 
might do well to remember. 

AGRICULTURAL ENGINEERING 
RESEARCH 

THE Ministry of Agriculture has just 
published a report on a census, which it 
made in January this year, of the machines 
and implements owned by farmers, con- 
tractors and county agricultural executive 
committees in England and Wales. It is 
a document of particular interest to engi- 
neers, for it shows once again that, since 
the last census was taken at the beginning 
of 1948, rapid progress in farm mechanisa- 
tion has continued to be made. During those 
two years, the number of tractors and— 
with only one or two exceptions—tractor- 
driven and powered implements has increased 
considerably, while the number of horse- 
drawn implements, wagons and carts has 
steadily declined. From such a report 


many conclusions might be drawn. One of 


them certainly is that agricultural engineer- 
ing is now far beyond the stage at which it 
was looked upon as subsidiary to the village 
blacksmith’s activities. In this country 
it has become established as one of the 
leading branches of engineering and as one 
which provides full scope for those qualities 
of inventiveness and craftsmanship by which 
British engineers are distinguished. But 
the census is, of course, a numerical record. 
It gives no indication of the improvements 
which have been effected in the design of 
agricultural implements, nor does it empha- 
sise the many new implements which have 
been devised and developed in recent years 
to perform several of the laborious farming 
tasks which for so long have had to be done 
by hand labour. 

But in design and development a vast 
amount of progress has been made by British 
agricultural engineers in the last decade. 
Careful thought has been given to the 
farmer’s requirements, detailed studies of 
differing soil conditions have been under- 
taken and new types of machine have not 
appeared on the market until it has been 
established by exacting tests that they are 
capable of doing all that is claimed for them. 
Research work has provided and continues 
to provide the solution to many of the prob- 
lems confronting the agricultural engineer- 
ing industry. Agricultural engineering re- 
search, like most other research, began in 
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quite @ small way but it has now grown 
into @ service which is essential to and is 
highly esteemed by agricultural engineers 
and farmers alike. Last week, the principal 
agricultural engineering research establish- 
ment in this country—the National Institute 
of Agricultural Engineering—arranged some 
“open days ”’ at its headquarters at Wrest 
Park, near Luton. Some hundreds of visi- 
tors, including engineers, scientists, farmers 
ani students, from home and overseas, 
were thus enabled to see for themselves the 
nature of the work which is being done to 
improve the effectiveness of mechanised 
farming. Originally, research work in agri- 
cultural engineering was entrusted to a 
department of the University of Oxford, 
but in 1942 responsibility for it was assumed 
by the Ministry of Agriculture, which estab- 


lished the Agricultural Machinery Develop- - 


ment Board to control the research activities 
of the Institute at a temporary headquarters 
at Askham Bryan in Yorkshire. Two years 
ago the Institute moved into the permanent 
home, which it now occupies, at Wrest 
Park, and a Scottish station was established 
at Howden, near Edinburgh. Last year 
some alteration in the organisation was 
effected and the Agricultural Machinery 
Development Board was replaced by an 
independent governing body. The Institute 
is now, therefore, a State-aided establish- 
ment, administered by the British Society 
for Research in Agricultural Engineering. 
Its functions are to engage in research and 
development in the interests of agricultural 
mechanisation, to carry out impartial tests 
of implements and machinery as a service to 
manufacturers, and to form a centre for 
information on all aspects of agricultural 
engineering. 

That those functions are being admirably 
fulfilled was plainly demonstrated to all 
who visited Wrest Park last week. All the 
researches which are initiated there are of a 
thoroughly practical nature. To take but 
one example, there has been hitherto no 
complete information in this country about 
the forces affecting a plough body in the soil. 
The Institute is, therefore, investigating 
the problem. The method is to suspend 
the middle body of a three-furrow plough 
by six strain gauge dynamometers so that 
the forces acting on it can be recorded in 
a vehicle alongside. Only a few years ago 
neither farmers nor implements makers 
would have been unduly concerned about 
the stresses and strains to which a plough 
is subjected, but now, agricultural engineers 
especially are anxious to be provided with 
reliable data which will assist the design 
and use of the best possible tools for the 
job. The same care is taken in the testing 
work which the Institute does for manu- 
facturers. Not only is a full report provided 
on the performance of a machine, but recom- 
mendations for its modification and improve- 
ment are frequently made as well. Many of 
the test results are obtained by the use of 
specialised apparatus, but the results of 
practical field tests carried out under ordi- 
nary farm conditions are also taken into 
account. These are the kind of services 
which the National Institute of Agricultural 
Engineering is rendering. By its investi- 
gations manufacturers are better able to 
produce machines which will work more 
efficiently and economically, and, what is 
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perhaps equally important, farmers are 
encouraged to see that, by the application of 
scientific principles, many of the obstacles 
with which they have to contend can be 
substantially reduced, if not completely 
removed. 





The Mechanical Handling 
Exhibition 

On Tuesday next, June 6th, the second 
Mechanical Handling Exhibition will be opened 
at Olympia in London, This exhibition, like 
the first one, held two years ago, has been 
organised by our contemporary journal, 
Mechanical Handling, with the support of the 
Aerial Ropeways Association, the Association 
of Crane Makers, the Foundry Trades Equip- 
ment and Supplies Association, Ltd., the 
Industrial Truck Manufacturers’ Association, 
and the Mechanical Handling Engineers’ 
Association. Nearly two hundred firms will 
be exhibiting the mechanical handling equip- 
ment and plant they manufacture and prelimi- 
nary details indicate that a truly representative 
range of the plant made in this country will be 
on view, either as working exhibits or in the 
form of scale models. As a trade exhibition 
it will not be open to the general public and 
visitors will have ample opportunity to inspect 
and compare the wide range of equipment: dis- 
played. To encourage operators and industrial 
workers concerned with mechanical handling 
equipment the organisers are admitting them 
on production of a Trade Union membership 
card. In conjunction with the exhibition, 
which closes on June 17th, a convention is 
being held during which a number of important 
and informative papers will be presented by 
authorities in the various ts of mecha- 
nical handling in all branches of industry. 
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SHORT NOTICES 


Elementary Engineering Design. By H. A. 
Morgan. London: Macdonald and Co. (Pub- 
lishers), Ltd., 19, Ludgate Hill, E.C.4. 
Price 15s. net.—Intended primarily for student 
draughtsmen, this book deals with the prac- 
tical application of theoretical knowledge to 
engineering design. Following a general intro- 
duction, the author deals in detail with twelve 
typical component designs of moderate diffi- 
culty, giving all the calculations involved to 
illustrate the first principles of the process of 
design. The second part of the book deals in 
detail with design calculations and examples are 
worked out showing the calculations involved 
in pure torsion and bending, torsion combined 
with bending, and bending combined with direct 
torsion and bending. Useful related tables are 
given in the appendix. A useful book for stu- 
dents about to enter'the design office. 





Worked Examples in Electrical Engineering. 
By W. T. Pratt, B.Sc.(Eng.) A.C.G.I., D.I.C., 
A.M.I.E.E. London: MHutchinsons Scien- 
tific and ‘Technical Publications, Stratford 
Place, W.1. Price 25s.—This book is intended 
as a sequel to the author’s “ Worked Examples 
in Electrotechnology,” and is planned to meet 
the needs of students working for the higher 
National Certificate in Electrical Engineering, 
the Final Certificate of the City and Guilds in 
Electrical Engineering Practice, and Part B 
of the I.E.E. examination. Accordingly, the 
examples are taken chiefly from examination 
papers set by the appropriate bodies. Because 
the current regulations and syllabuses of the 
L.E.E. examination are relatively new, the 
problems from I.E.E. papers are of necessity, 
mainly drawn from the former Part IT examina- 
tions 

All the questions are reproduced exactly as 
set, but, in general, the author gives solu- 
tions to the numerical parts of the problems 
only, omitting purely descriptive matter for 
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which the student should refer to text books. 
In particular instances, however, the author has 
included the necessary descriptive material to 
amplify the subsequent numerical solution. 
To keep the cost of the book within reasonable 
bounds, questions on electronics and electrical 
measurement have been excluded. The examples 
are divided into two sections and a number of 
well-classified sub-sections ; the first section is 
concerned with the theory, performance and 
design of electrical machinery, including sym- 
bolic notation, alternators, transformers, induc- 
tion motors, synchronous motors, induction 
regulators, synchronous converters, mercury 
are rectifiers and direct current machines. 
The second section deals with the generation 
and transmission of electrical energy and in- 
cludes problems on generating stations, short 
circuit calculations, transmission lines, cables 
and the economics of generation and distri- 
bution. 





Industrial High-Frequency Electric Power. 
By E. May, B.Se., A.C.G.1., M.I.E.E. London : 
Chapman and Hall, 37, Essex Street, W.C.2. 
Price 32s. net.—Intended as an introduction 
to the field of industrial high-frequency techno- 
logy, this book is based on notes prepared for a 
course of lectures given by the author in re- 
sponse to a request by Mr. C. F. Partridge of the 
Birmingham Central Technical College. To 
introduce the subject, the book opens with a 
chapter on the elements of a.c. circuit theory, 
with particular reference to high-frequency 
phenomena. Subsequent chapters are devoted 
to high frequency generators for industrial use 
and in this portion of the book are and spark 
oscillators, alternators and thermionic valves 
are discussed in some detail. Having completed 
the technical background necessary for an appre- 
ciation of practical applications, the reader is 
then presented with separate chapters on induc- 
tion heating and dielectric heating, well illus- 
trated with diagrams and examples of modern 
practice. The important subject of auxiliary 
equipment and high frequency measurements 
is then dealt with and the book concludes with 
a description of typical industrial applications 
and a discussion of some operating problems. 
Throughout the text there are numerous refer- 
ences to the existing literature on the subject. 
Finally, there are appendices containing useful 
physical data on a number of metals and dielec- 
trics, and giving an analysis of the transference 
of power from source to load. 
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Hanover Technical Fair 


No. II—({Continued from page 601, May 19th) 


E continue our review of the Hanover 
Technical Fair (May 3rd-14th) by des- 
cribing some of the machine tool exhibits. 





A large machine—a plano-miller, illustrated 
below—was displayed on the stand of the 
Kéllmann Maschinenbau G.m.b.H., of Lan- 
genberg, Rhineland (formerly of Leipzig). 
This machine has four milling heads and 
can be usefully employed for machining 

















wide range from the cutter face to the table. 
and the distance between the horizontal 
heads can also be varied, whilst the top 
milling heads can be inclined. These ma- 
chines are built in various sizes, with dif- 
ferent numbers of drilling heads, according 
to the work to be done. 

On the stand of Th. Kieserling and Albrecht, 
of Solingen, a firm which is represented in 
tngland by Mr. F. W. Kubach, of 12,Sylvan 





PLANO MILLING MACHINE—KOLLMANN 


internal combustion engine crankcases, one 
of which is to be seen in front of the exhibi- 
tion unit. Electric driving is provided for 
the milling heads and the table. The latter 
is operated by worm and rack mechanism. 
The feed motion for the bed can be varied 
in sixteen stages from 16mm to 500mm per 
minute. The speeds of the milling heads 
can be varied in twelve stages, from 20 to 
80 r.p.m. The table has an area of 3200mm 
by 900mm, which gives a milling length of 
3000mm. The distance between the columns 
is 1250mm and the vertical height of the 
top milling heads can be changed within a 


Road, London, S.E.19, a prominent exhibit 
was the new centreless bar turning machine, 
illustrated below. This new range of ma- 
chines is designed to turn bars of 25 to 65 tons 
tensile strength without difficulty. By the 
use of stepless variable gearboxes it has 
been possible to increase the output of the 
machine by 50 per cent, compared with the 
older design. In the new range there are nine 
sizes of machine with capacities for bars 
from jin diameter up to 12im and motor 
powers from 10 to 130 b.h.p. Cutting speeds 
from 10ft per minute for the larger diameter 
bars to 130ft per minute for the medium 





CENTRELESS BAR TURNING MACHINE-KIESERLING AND ALBRECHT 
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and smaller bars are provided. To regulate 
the speed of the hollow shaft, which con. 
tains the bar to be turned, a stepless varible 
gearbox is used, driven by an electric motor, 
All adjustments of speed can be ade 
during the actual turning operation. ‘lhe 
handle for speed change will be seen on a 
turret on the top of the machine and a ringe 
of 5 to 200 r.p.m. is used. This range can 
in particular cases be increased by fit ing 
multiple gears. A scale shows the s} ed 
at which the machine has been set. 

The feed mechanism consists of ‘wo 
pairs of vertically arranged drawiny-in- 
rolls, shown to the left of the machine. 
They are mounted on springs and the vuri- 
able speed gearbox is behind the rolls, 
Again, the control is by a hand-lever or a 
turret, which will be seen to the left of ihe 
main turret. A scale on this head indica: es 
the feed in millimetres per minute. Stop- 
ping and return motion with a lever control 
are provided. A safety friction clutch is 
incorporated in the machine and also a 
stopping device should the feeding-in car- 
riage touch the machine. The cutter heails 
are of the firm’s standard design, with a 
good tool support. All cutting heads can 
be set to the required diameter outside the 
machine by means of a mandrel plate. 





ECCENTRIC PRESS WITH AUTOMATIC FEED- 
KIESERLING AND ALBRECHT 

The cutting heads are designed to turn 

shafts to a tolerance of plus or minus 0-001in 

with a clean and smooth finish. 

Alongside the larger folding presses the 
firm exhibited a new eccentric press (illus- 
trated herewith) with an automatic feeding 
and throw-out device, so contrived that it 
can be worked by limbless men. This device 
can be applied to all kinds of presses and it is 
motor-driven with a stepless speed control. 
The speed is varied by turning the spindle 
A in the illustration opposite. The device is 
brought into action by means of the switch B 
and pressure on the knob C puts into motion 
the feeder arm D, in which the workpiece 
has been laid. This arm puts the work under 
the press in the desired position, and after 
the press stroke, which follows, the throw- 
out arm £ with a wiping motion, moves 
the finished workpiece into a tray behind 
the press tool. This new automatic device 
is available for presses of 16, 50 and 100 
tons pressure in three appropriate sizes. 

The firm . of Gildermeister A.-G., of 
Bielefeld, showed a _ six-spindle portal 
type automatic lathe, and a longitudinal 
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milling machine, but we have chosen for 
illustration the firm’s newly-designed turret 
lathe, which aroused much interest. The 
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headstock drive is by a 30kW motor through 
vee belts, and gears are arranged for eighteen 
different face plate speeds from 0-72 to 35 
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ments added. A_ three-jawed chuck is 
employed. The drive is by electric motor 
through a friction coupling. The gap in the 





Press FEED AND THROWOUT GEAR-KIESERLING AND ALSRECHT 


stiff design of bed and its novel shape will 
he noted. The drive is by vee belts from an 
electric motor, which is conveniently housed 
within the bed. The turret head and slide 
are well arranged with the stops at the 
rear. The two control wheels for the 
speed and feed will be seen at the right- 
hand end of the lathe. The centre knob 
in these wheels is the starting element and 
the outer part of the wheel with its scale 
is the pre-selection gear. Below the two 
control wheels is a hand-operated spindle 
control and immediately below this is the 
switch for the driving motor and the motor 
driving the pump for the coolant. 

The “ Gildematic ” electro-hydraulic syn- 
chronised speed and feed control with pre- 
selection forms an integral part of the design. 
Three models of this new lathe are available 
suitable for sizes of materials of 40mm, 
50mm and 63mm diameter. The turret 
heads are 160mm, 200mm and 250mm dia- 
meter respectively on the tool centre line, 
and each turret carries seven tools. Sixteen 
headstock speeds are provided, eight of them 
being main speeds, and eight fine speeds. 

Among the interesting examples of modern 
lathes ‘exhibited on the stand of Heyligen- 
staedt and Co., of Geissen, we have chosen 
for illustration the large face plate lathe illus- 
trated below. The diameter of the face 
plate is 2500mm, and fly- wheels up to 4000mm 
in diameter can be easily machined. The 





FACE PLATE LATHE—HEYLIGENSTAEDT 


r.p.m. The saddle slide in front of the face 


TURRET LATHE—GILDERMEISTER 


bed below the chuck may be noted. The out- 


plate is of robust construction and the feeds put can be gauged from the fact that oil 


are obtained from a special electric motor 
and gear drive, the 
motor running at syn- 
chronous speed with 
the main headstock 
motor. The arrange- 
ment is one which 
avoids cross shafts and 
makes for simplicity 
in control which is 
further assisted by a 
pendant push-button 
contro! unit near the 
operator’s position in 
front of the slide rest. 
Altogether nine long- 
itudinal and transverse 
feeds are provided. 
We also illustrate 
a new machine de- 
signed and built by 
Droop and Rein, of 
Bielefeld, which has 
been based on the 
firm’s earlier machine 
for cutting oil grooves. 
The essential principle 
of a crank with an 
adjustable throw which works the saddle, and 
a headstock with a hollow spindle and a chuck 
have been retained and several small improve- 





Om GROOVE CUTTING MACHINE—DROOP AND REIN 


grooves can be cut in a bush of 100mm bore 





HYDRAULICALLY OPERATED MITRE SAW—WAGNER 


and 120mm in length in three-quarters of a 
minute. The combined rotary and longi- 
tudinal motions of the machine make it 
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possible to cut oil grooves of all forms, includ- 
ing diametral and spiral forms in single and 
multiple designs. 

Among the many power saws exhibited in 
Hall I we have chosen for mention a machine 
by Gustav Wagner, of Reutlingen, Wiirtem- 
berg, which has been specially designed for 
the economic production of mitred work 
which forms a part of window and door 
construction and general structural work. 
It is shown on page 661. The saws are two 
500mm segmental saws which are set at right 
angles to each other and produce a right and 
left-hand 45 deg. cut on steel sections for 


RADIAL 


windows and other purposes. The general 
heavy construction of the saw will be seen 
and the saw slides are of prismatic form 
and adjustable. 

The main drive is at the side of the machine 
and consists of a motor driving the saws 
through vee belts. Gear changes provide 
two sawing speeds, one of 24m per minute 
and the other of 36m per minute. The saw 
feed is hydraulic and stepless, and hydraulic 
power is also employed for the clamping and 
releasing mechanism. In addition to the 
hydraulic control of the clamping jaws a 
hand control is provided. The a.c. equip- 
ment comprises a 5-5 h.p., 1430 r.p.m. motor 
for the saws, and a 2 h.p. motor running at 
1400 r.p.m. for the hydraulic pump drive. 

The firm of Joh. Friedrich Ohler, of 
Remsheid-Vierhausen, showed a series of its 
special cold saws with the central saw blade 
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set between two vertical columns. 

Several types of radial drilling machines 
were on view. Below we show a group of 
machines exhibited by Hermann Kolb, of 
K6ln-Ehrenfeld. The larger machines are 
noteworthy for the large-diameter columns 
and the robust arms and drill heads which are 
complete with their own driving motors. 
The axial clamping movement for the column 
slide and tool box had been improved, and 
quick return speeds introduced. Whereas 
twelve speeds were formerly provided, the 
new high-duty drill has twenty-four speeds 
for right-hand running, and twelve higher 


DRILLING MACHINES—HERMAN KOLB 


speeds for left-hand running. A special 
arrangement enables the left-hand speeds to 
be used for drilling operations. Smaller 
machines were also to be seen on_ this 
stand. 

The firm of Raboma Maschinenfabrik, 
Hermann Schoening, of Berlin-Borsigwalde, 
which this year celebrated its fiftieth anni- 
versary, exhibited a new radial drill, which, 
with a power of 5kW, is designed to drill 
holes up to 55mm diameter in steel. Some 
improvements have been introduced, and the 
hydraulically operated spindle is furnished 
with twenty-two drilling speeds from 14 to 
1800 r.p.m. and eighteen feeds from 0-025mm 
to 1-25mm per revolution with a preselection 
arrangement. The spindle can be made free 
for changing drills by a simple push-button 
control, without interfering with the drilling 
speed. 


Reorganisation at the Works of 
David Brown-Jackson, Ltd. 


TRUCTURAL alterations and extensions at 

the foundry and gear-manufacturing works 
of David Brown-Jackson, Ltd., of Manchester, 
are now nearing completion. This foundry, built 
in 1840, has an awkward shape, for, in addition 
to being long and comparatively narrow, it is 
bounded along one side by the Manchester— 
Bolton—Bury canal, and two roads and a rail- 
way line prevent development on the other 
three sides. 

Reorganisation work affecting the foundry 
has been concentrated on making the fullest 
possible use of moulding-floor space by the 


introduction of mechanical handling of materials 
and products. Prior to reorganisation metal 
supplies were drawn from stores on the far 
side of one of the adjacent roads, and supplies 
had to be carted into the foundry by lorries 
as and when required, a practice that was not 
only expensive, but often created transport 
difficulties. Disposal of moulding boxes was 
another handicap, for their passage after use 
through a long foundry with limited ports to 
the outside was far from easy. 

Under the new arrangement these difficulties 
have been eliminated by the setting up of 
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stores on the far side of the canal. From 
these stores charges are transferred by te!pher 
directly to the furnace platforms, as show in 
the illustration below, and moulding boxes are 
taken in and out of the foundry as required, 
Inward supplies of metal after passing over a 





TELPHER FEEDING FURNACE PLATFORMS 


weighbridge, are picked up by a magnet carried 
by the telpher, end dropped into appropriate 
scrap bins. Charges are made up in 6-ton 
boxes for transport over the canal. 
system metal is taken to the furnaces on time, 
the metal is easier to handle, and there is no 
disruption of other foundry movement. 

The moulding-box store bridges the canal 
and is arranged opposite to the moulding shops, 
Boxes are removed from storage by an overhead 
travelling crane, and delivered to a 10ft access 


THE NEW MACHINE SHOP 
well built into the side of the moulding shops. 
From this well the boxes are moved to the 
required site by overhead crane. This scheme, 
by facilitating the quick and easy remove! 
of boxes from the floor back to the stores, 
has effected a substantial reclamation of floor 
area, for night shift workers have easy 
means at their command for clearing the floors 
of used boxes and the incoming day. shift is 
provided with a clear floor on which to work. 
Just as the position of the furnaces and the 
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moulding floors fixed the trans-canal sites for 
meti:l and box storage, so this modified flow 
system dictated the position of a sand-prepara- 
tion plant. Incoming sand and other raw 
matcrials are unloaded down a chute into bins 
inside & new sand-preparation building, which 
also houses three sand mills on the foundry 
floor level. The required mixings are fed into 
each mill from the top level storage and are 
discharged through disintegrators in the dis- 
charge doors. A moulding sand-reclamation 
plant has also been installed. A fully mechan- 
ised gas producer plant on the far side of the 
canal serves the open-hearth melting furnaces, 
and also serves a battery of mould-drying 
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stoves and an annealing stove simultaneously. 

The scheme has provided additional machine 
shop capacity and a new building has been 
erected to house the heavier part of the firm’s 
gear-cutting plant. This single-span building, 
which is 280ft long by 64ft wide, is served by a 
35-ton overhead travelling crane. We reproduce 
on page 662 a photograph showing the interior 
of this new shop, in which careful attention 
has been paid to lighting. Artificial lighting is 
provided by seventy-eight overhead lamps of 
58}kW loading, half of them gas-filled and the 
remainder mercury vapour, to give a reasonable 
approximation in light-colour to daylight, and 
an intensity of 25 foot-candles. 


A Toolroom Boring Machine 


HE well-known firm of horizontal boring 

machine manufacturers, H. W. Kearns and 
Co., Ltd., of Broadheath, Manchester, has 
chosen the Canadian International Trade Fair 
in Toronto to exhibit for the first time its new 
“ Optimetric ” toolroom boring machine. In 
the design, development and testing of the new 
machine the makers enlisted the aid of Hilger 
and Watts, Ltd., the optical specialists, and the 
Production Engineering Research Association. 

The new machine has been developed to 
bridge the gap between the normal high-grade 
boring machine and the jig borer and, where 
possible, to carry out at one setting to a high 
degree of accuracy, surfacing, boring, milling 
and drilling operations. With its extensive 
experience in developing and building this type 
of machine the makers’ own design department 
dealt with the mechanical and _ electrical 
problems involved. But as it was decided to 
install an optical system for setting work in 
relation to the spindle, the services of Hilger 


** OPTIMETRIC"* 


and Watts, Ltd., were enlisted. This company 
was asked to develop a measuring arrangement 
which would be accurate, easy to read, not 
subject to wear and capable of withstanding the 
rigours of workshop use. 

The horizontal boring machine with an 
optical measuring system and other new features 
which was finally built was installed for tests 
in the makers’ own tool room, and a second unit 
was sent for test at the Production Engineering 





BORING MACHINE 


Research Association’s establishment. The 
report of the Association to Kearns included 
two interesting items, “ten repeat settings 
could be made in sixty seconds with an error 
of repeatability not exceeding plus or minus 
0-0002in ’’ and “ during the tests fatigue and 
eye strain were avoided.” 

The leading particulars of the new machine, 
a photograph of which is reproduced on this 
page, are as follows :—Size of main table, 16in 
by 22in; revolving table, 18in by 18in; 
longitudinal traverse, 18in ; transverse traverse, 
12in; vertical traverse 12 in; maximum dis- 
tance from spindle nose to boring stay, 3ft 3in ; 
maximum diameter machine will face, 8in. 

The optical measuring system, which is fitted 
to both the vertical and transverse motions of 
the machine, consists of a glass scale mounted 
in adjustable brackets, On each of these scales, 
one of which we illustrate, the markings in 
hundredths of an inch are engraved on the under- 
side of the glass. The marks are projected on 
to a large ground glass 
screen, on which are 
widely spaced marks of 
the vernier scale for sub- 
dividing to 0-00lin. 
It is claimed that with 
this system settings can 
be made to 0-00lin to 
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As no end rods, dials or other gauges are 
required with this built-in measuring system 
setting time is saved and the possibility of 
error is considerably reduced. 

A special locking system has been devised 
for the machine to ensure full use of the 
accuracy to which the spindle slide can be set. 
For this purpose a steel strip is set along each 
side of the upright and on them two locking 





OPTICAL SCALE ON SPINDLE SLIDE 


clamps on the spindle slide can be operated 
without disturbing the accuracy of the setting. 

The machine has a built-in facing chuck, the 
facing slide of which can be adjusted whilst the 
machine is rotating. This feature allows 
surfacing and boring operations to be carried 
out with a simple design of boring bar. 

The machines are built on the firm’s unit sys- 
tem and each consist of a rigid cast base on which 
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an accuracy of 0-00026in. Microscope eye 
strain is eliminated by the use of brilliantly 
illuminated screens measuring lfin by 4in. 
The built-in scales are of plate glass and are not 
subjected to wear and, as both mountings are 
adjustable, the rules can be set to any required 
datum line within a range of lin. As the rule is 
projected on to the same side of the ground 
glass screen on which the vernier is marked, 
parallax errors when reading are eliminated. 
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is mounted the main bed with square section 
ways. A compound table, which supports the 
detachable revolving table, slides on the main 
bed and is operated through a } h.p. motor. It 
has three longitudinal and transverse power 
feeds of 0-6in, lin and 1-7in per minute. A 
central thrust type upright at the left hand of 
the main bed carries a vertically adjustable 
spindle slide and is located on the bed by two 
ledges which are cast solid with the main body. 
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On the facing chuck model machine the box- 
sectioned spindle slide carries the solid main 
spindle in ball and roller and is 
fully balanced by a weight inside the upright. 
As already stated, the spindle carries an auto- 
matic facing chuck with a facing capacity of 
8in and provided with built-in mechanism for 
adjusting the slide whilst it is rotating. A 
surfacing feed box at the rear of the slide pro- 
vides means for hand adjustment, and a single 
surfacing feed of 0-006in. per revolution of the 
chuck. 

On the collet model machine the spindle slide 
carries a hollow spindle on ball and roller 
bearings. The dead length collet mechanism is 
designed to hold boring bars, drills, &c., up to 
ljin diameter. Special ways on the bed 
support a boring stay of the central thrust type 
with a stay bearing having the same length of 
vertical traverse as the spindle slide. 

On both models of the machine a 1} h.p. 
change-pole motor drives the spindle and with a 
two-speed device on the spindle slide it gives 
six spindle speeds from 40 r.p.m. to 500 r.p.m. 

——_>—————_ 
An Exhibition of Railway 
Civil Engineering 

THE progress of that branch of civil engineer- 
ing which deals with the maintenance and con- 
struction of railways, is well exemplified in the 
exhibition which was opened at the Institution 
of Civil Engineers last week. Many old prints 
and historic exhibits can be seen, together with 
exhibits demonstrating recent developments 
and practice in railway civil engineering 
technique. 

The exhibition was opened by Sir Eustace 
Missenden, Chairman of the Railway 
Executive, who spoke of the value of the 
exhibition, and commented upon the strain 
under which the railways had worked during 
the past ten years, which had not, he said, been 
more severely felt in any department than in 
the civil engineermg. Despite all this dis- 
couragement, however, Sir Eustace continued, 
the civil engineers had succeeded not only in 
keeping the job going, but also in maintaining 
the tempo of technical progress. Progress 
made under difficulties, he added, was progress 
doubly valuable. Sir Eustace also expressed 
the hope that the exhibition would be of value 
in showing the younger generation something 
of the attraction and appeal of a career in 
railway civil engineering. 

Amongst the more interesting things to be 
seen at the exhibition are models demonstrating 
the latest methods used to maintain the railways 
in good order. For instance, there is a model of 
the pre-assembled track-laying unit, which 
was described in THE ENGINEER of March 26, 
1948, page 300, and models of proposed 
gantries to facilitate the imspection of high 
viaducts and of tunnels. Considerable work on 
standardisation has been in progress since 
nationalisation took place, and an interesting 
example is provided by the system for the 
classification of locomotives to allow an 
increased exchange of running between the 
regions. Curves of the equivalent uniformly 
distributed loads (E.U.D.L.) of locomotives 

are plotted for spans up to 150ft, and these 
form the basis of the classification. To reduce 
the labour of calculating the E.U.D.L., an 
electrical calculator has been developed, 
and can be seen at the exhibition, which is 
based on an electrical analogy of the influence 
line method of bending moment calculations. 

The methods used in soil mechanics for the 
study of earthwork failures and failures of 
track formation are well represented both by 
apparatus and by coloured drawings and 
explanations. Tunnelling work is also well 
displayed. An example of tunnel maintenance 
which has a topical interest is that of the 
Bo-Peep tunnel between Hastings and - St. 
Leonards, which was constructed in 1852. 
Originally this tunnel was constructed without 
an invert, indicating that the rock on which 
the side walls were built was considered to 
form an adequate foundation. In September, 
1949, cracks appeared in the side walls near the 
western end, followed. by inward movements 
of the walls and upwards displacement of the 
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tracks. This necessitated the immediate 
installation of reinforced concrete invert struts 
and heavy timbering to support the side walls. 
Investigation so far suggests that percolation 
of water through fissures has gradually weakened 
the ground, resulting in increased pressures 
on the tunnel and the weakening of the support 
of the footings of the side walls. 

Other parts of the exhibition are devoted to 
bridges, the permanent way and stations and 
buildings. The prints of early railways provide 
an interesting background to the more modern 
achievements. The exhibition has been organ- 
ised jointly by the Institution of Civil Engineers 
and the Railway Executive. 


—————_ 


Noise in Ships’ Passenger 
Accommodation 


A PAPER entitled ‘“‘ Noise in Passenger 
Accommodation of Ships’ was read by A. J. 
King, D.Se., before the Institute of Marine 
Engineers on May 9th, and the main points 
made by the author are summarised below. 

In the past designers of ships have had little 
information on which to base their designs in 
order to ensure quiet conditions. Certain 
activities are essential and the problem is that 
of reducing the resultant noise and vibration 
and preventing it reaching the passenger 
accommodation. The paper outlines present 
scientific progress and ways of dealing with the 
problem and gives definitions regarding sound 
andalso the standard of measurement in phons as 
laid down by the British Standards Institution. 
Curves are given with lines of constant phons 
plotted on a base of frequency against intensity 
level. 

The sources of noise are discussed and 
divided into two classes, air-borne and struc- 
ture-borne. Sounds from fans are given as an 
example of air-borne noise and engines are 
mentioned as the source of structure-borne 
noise. Owing to the well-knit fabric of ships 
the latter noise is often the more important, 
and a table illustrates typical noise levels in a 
cabin. It is stated that although the human 
ear is very adaptable and accepts a steady back- 
ground of sound it rejects outstanding noises. 

The paper goes on to examine methods for 
reduction of sound and points out that it is 
best to eliminate noise at the source by modifica- 
tion of design or by adjustments on site. In 
ventilation systems all leaks should be traced 
and stopped, and noise from air turbulence 
reduced by avoiding sharp bends in the trunking 
and fitting guide vanes or splitters, which should 
be of aerofoil section to avoid further turbulence 
and vortices. Typical attenuation curves are 
included for cases where splitters reduce the 
duct cross section by 50 per cent. The extended 
use of soft furnishings, carpets and sound- 
absorbent linings assists in reducing the sound 
of talking or of music from adjoining cabins. 
Little can be done to reduce the noise of tur- 
bines or diesels once they are installed, but it 
is necessary to attain a high degree of dynamic 
balaace in turbines to reduce vibrations of 
rotational frequency and harmonics. The 
discontinuous impulses inevitable to the diesel 
system due to firing frequency and its harmonics 
cause most disturbance and a more continuous 
burning process would avoid this. In electric 
motors, magnetic note or frame vibration due 
to impulses associated with armature teeth 
leaving pole tips is the common source of struc- 
ture-borne noise, and the lowering of flux 
density, skewing of armature slots in d.c. ma- 
chines and grading the air gap are suggested as 
remedies. Ball and roller bearings cause a 
considerable amount of noise, and journel 
bearings, which are practically inaudible, are 
recommended, although they require periodical 
attention and provision for taking end thrust. 

Attenuation of air-borne sound entering a 

closed cabin is stated to be determined largely 
by the mass of the walls and the effect of parti- 
tions upon attenuation is illustrated graphically. 
The use of light, porous materials is discussed 
and typical solid and porous partitions are 
compared, the solid partition giving better 
results up to a frequency of 600 cycles per 
second. 
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Telephone and Telegraph 
Transmission and the Work 


of Heaviside* 
By W. G. RADLEY, C.B.E., Ph.D., M.LE.i:.t 
No. I1I—(Continued from page 640, May 26¢) 


LONG-DISTANCE RADIOCOMMUNICATION 

The Prediction, Discovery and Properties of 
the Ionosphere.—The bending of waves i: free 
space around a spherical world became :: real 
problem in 1901 when Marconi first estab|:shed 
radiocommunication across the Atlantic. Lord 
Rayleigh and others at first sought to explain 

the phenomenon in terms of wave diffra::tion 
around a conducting sphere,'* but their m:the. 
matical investigations, coupled with measure. 
ments, soon showed that the diffracting effect 
was insufficient. 

It is now acknowledged generally by physicists 
that Heaviside had made an exhaustive ana! ysis 
of the reflection, refraction and absorption of 
electromagnetic waves in space before the ond 
of the nineteenth century. In 1902 he con- 
tributed an article on the “ Theory of Electric 
Telegraphy”’ to the tenth edition of the 
“Encyclopedia Britannica.” In the course 
of this article he said that Hertzian waves, 
travelling round the earth, might “ accommo. 
date themselves to the surface of the sea in the 
same way as waves follow wires.” A little 
later on he said that there might be anot)er 
consideration ; there might “ possibly be a 
sufficiently conducting layer in the upper air. 
Tnen the guidance will be by the sea on one 
side and the upper layer on the other.” In the 
same year Kennelly had made a similar sugyes- 
tion that, if the outer atmosphere were 
sufficiently conducting, radio waves would be 
confined to the region between the conducting 
earth and the conducting outer atmosphere. 
There had been earlier suggestions of an 
electrically conducting region at a high level 
in the atmosphere, by Balfour Stewart in 1882 
and Schuster in 1887. 

It is now well known that it is reflection of 
the waves in the upper atmosphere that makes 
long-distance radiotelegraphy and radiotele- 
phony possible. 

Although the existence of a reflecting layer 
in the upper atmosphere had been assumed by 
many, it was not until just before Heaviside’s 
death that its equivalent height was measured 
for the first time. The height was found from 
the difference in length between the direct and 
indirect radio paths joining two stations repre- 
sented by A and B m Fig. 4. It will be seen 
that, if the two paths differ by a whole number 
of wavelengths, the direct and indirect beams 
will reinforce one another; if the difference is 
equal to an odd number of half wavelengths, 
they will tend to annul one another. By 
varying the wavelength of a signal radiated 
from Bournemouth and noting the sequence of 
maxima and minima in the corresponding signa! 
received at Oxford, Appleton and Barnett, in 
December, 1924, obtained direct evidence of a 
reflecting layer at a height of about 90km 
above the ground.4* Their experiment was 
made possible by the availability for the first 
time of powerful continuous-wave transmitters 
and by their own development of accurate 
methods of measuring signal strength. Per- 
manent association of this layer with Heavi- 
side’s name, in conjunction with that of 
Kennelly, was assured by naming it the 
Kennelly-Heaviside layer. 

Two years later, Appleton was the first to 
find a second reflecting layer having its base 
about 200km above the earth’s surface. ‘This 
upper layer is reached by radiation of sufficiently 
high frequency after penetrating the lower 
layer. 

At about the same time, the technique of 
sending very short pulses of radiation was intro- 
duced. For ionospheric exploration the pulses 
are transmitted vertically upwards, the return- 
ing echo-pulses being observed with a cathode- 
ray oscillograph. Some of the earliest experi- 

* Abstract, “ Fifty Years’ Development in Teleph 
and Telegraph Transmission in relation to the Work of 
Heaviside.” Heaviside centenary meeting, Institution 
of Electrical Engi May 18, 1950. 
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ments, using this technique, were carried out 
between King’s College, adjacent to the Institu- 
tion building, and a transmitter in East London. 

Data relating to the upper atmosphere 
have accumulated rapidly in recent years. 
It is known, for example, that there is strong 
ionisation of the residual atmosphere at an 
altitude of about 100km, corresponding to the 
Kennelly-Heaviside layer, or E-layer, and 
again at about 220km, corresponding to the 


F-layer. The latter consists of two partially 
lonospheric Layer 
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of waves through heterogeneous space, Heavi- 
side showed that the processes of partial 
reflection and partial transmission which were 
to be expected were similar to those experienced 
when light waves pass through a succession of 
media of varying optical properties. He 
examined the conditions which would give 
rise to polarisation of the radio waves and 
pointed out that, when the medium into which 
they enter is not isotropic, “we have very 
remarkable effects, known in the science of 
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If, when going from a wavelength ), to a wavelength ),, maxima in the received 
signal are observed n times, the difference D between the direct and indirect paths is 


give n by a D 
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5. B-loketpheric Exploration by the Change of Frequency Method 


overlapping strata, the F, (lower) and F, 
(upper) layers, two distinct maxima of ionisation 
density being apparent during the daytime, 
but only one at night. Daily variations make 
it apparent that the ionisation is due to solar 
radiations of some kind. 

From the general theory of propagation of 
radio waves through a medium in which free 
electrons are present, Appleton found a simple 
formula connecting the electron density with 
the frequency fy of the radio waves which just 
fail to penetrate the medium. This is: 


= =1-24x 10-8/2 


where N is the number of free electrons of 
charge e and mass m per cubic centimetre.§§ 
The frequency fo is called the critical frequency. 

For the E-layer the critical frequency at 
noon for waves vertically incident on the 
ionosphere, when sunspot influence is a 
minimum, varies between about 2-5 Mc/s in 
winter to about 3-3 Mc/s in summer and 
between about 3-2 Mc/s and 4-2 Mc/s when 
sunspot influence is a maximum. Correspond- 
ing typical figures for the F, layer are 3-5-4-2 
Mc/s at sunspot minimum and 4-5 Mc/s at 
sunspot maximum. Conditions in the F,, or 
uppermost layer are more unstable. There is 
little doubt that this is the result of more than 
one cause of ionisation, but the details have not 
been resolved and still constitute the major 
problem for ionosphere workers. From the 
standpoint of long-distance high-frequency 
radiocommunication, this layer is the most 
important of the three main ionospheric layers 
since it controls the maximum frequency 
usable in such communication for the greater 
part of the year in the day-time and practically 
always at night. Radio waves which penetrate 
the F,-layer are lost in outer space. As Sir 
Edward Appleton pointed out, however, to the 
recent Radiocommunication Convention of the 
Institution, the distribution of the F,-layer 
throughout the world is not found to follow 
such simple laws as are applicable in the case 
of the E and F,-layers. Its diurnal and seasonal 
variations, even at one particular site, exhibit 
great irregularities. 

Below the E-layer a further region, the 
D-layer, has been identified as the reflecting 
stratum for low-frequency waves and as one 
where there is marked absorption of high- 
frequency waves. Lower still, effects, analogous 
to confinement of radio waves in the centi- 
metre range within a ‘‘ duct” in the tropo- 
sphere, have also been observed in recent years. 

The foregoing account has been over- 
simplified in many respects. In his early 
treatment of the problem of the propagation 

$§ The formula lects the infl of the earth’s 
magnetic field. If that is taken into account, it is found 
however, that the formula also applies, without modifica- 


tion, to the case of the ordinary ray component, although 
a different formula is required for the extraordinary ray. 











optics as double refraction” (Bibliography, 
item *, page 325). Development of the pulse 
technique, mentioned earlier, made it possible 
to detect the splitting of the incident radio 
beam into “ ordinary ” and “ extraordinary ” 
rays, and these have been found to be polarised 
in the manner predicted (see Bibliography, 
item 1’, for example of early work). 

The problems of the ionosphere, although 
geophysical, are of very practical importance 
to the engineer ; this is partly the reason for 
the present existence of over forty stations in 
different parts of the world undertaking con- 
tinuous ionospheric observations. The path 
in free space between the radio transmitter and 
the corresponding receiver, via the ionosphere, 
is the circuit element which gives most difficulty 
in any long-distance radiocommunication 
system. When the range is of the order of 
1000 miles or more, the radio waves may be 
reflected backwards and forwards more than 
once between the earth and an ionospheric 
layer in their polygonal course around the 
world. The length of the path between the 
transmitting and receiving aerials will vary 
with the number of reflections, e.g., on @ circuit 
between London and New York, the difference 
between the shortest and longest effective paths 
will be about 40,000 wavelengths for a fre- 
quency of 20 Mc/s. This variation in path 
length results in differing time of transmission 
and means that identical frequency-components 
of the original signal will arrive in random phase 
relationship. The reflecting power of the 
ionospheric layers, upon which communication 
depends, varies continually as does the absorp- 
tion of ionised lower parts of the atmosphere 
through which the waves must pass before 
and after each reflection. This applies under 
normal, quiet conditions. At time of sunspot 
activity, the whole ionospheric structure is 
profoundly disturbed. 

Development of Systems to Overcome Iono- 
spheric Variations.—In the early years of long- 
distance radiotelegraphy and radiotelephony, 
the effective utilisation time of circuits was 
seriously restricted by ionospheric variations 
giving rise to fading of the signals. Normal 
short-period variations are still troublesome, 
although with modern techniques their efforts 
can be reduced. At seasons of sunspot activity 
the conditions degenerate to such an extent 
that many circuits become temporarily unwork- 
able. 

Much research and development effort has 
been expended in attempts to minimise the 
effects of fading. Solution of the problem is 
not simple as it is necessary to combat not 
only changes in the level of the received signal 
as a whole, but also selective changes which 
vary over comparatively narrow frequency 
bands within the spectrum of this signal. 

By means of comparatively simple circuit 
arrangements in a radio receiver, it is possible, 
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when both sidebands and the carrier are used, 
to control the gain so as to present to the 
detector stage a substantially constant level of 
carrier. This method is extensively used in 
modern broadcast receivers as well as in com- 
mercial communication type equipment. 

The first commercial radiotelephone service 
between Great Britain and the United States 
utilised a single-sideband system of transmis- 
sion. Single-sideband transmission was not 
applied to the higher frequency transmissions 
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Fic. 5—-Principle of Ray-Diversity (Musa) System 


until it was successfully reintroduced on the 
transatlantic service in 1936. It has proved 
useful in reducing the effects of the frequency- 
selective properties of the ionosphere which 
result in distortion of the received signal. 
This occurs with double-sideband transmission 
when the carrier is not received in its correct 
amplitude relationship to the sidebands. With 
a single-sideband transmission the transmitted 
sideband is recombined in the receiver with an 
appropriate carrier at the correct relative level. 
This carrier can be generated locally, or trans- 
mitted over the radio path at a reduced power 
level. The latter is usually preferred, particu- 
larly on short-wave systems. The single- 
sideband system has the additional advantage 
of making more efficient use of the available 
transmitter power. 

Frequency-diversity and  spaced-aerial- 
diversity systems have been developed and 
used in attempts to ensure commercial circuits 
despite variations in the ionospheric con- 
ditions. The first kind of system has proved of 
considerable value to radiotelegraph circuits. 
In this case the signal is transmitted by means 
of a number of different frequencies, one, at 
least, of which is likely to be received sufficiently 
clear of fading to provide a satisfactory signal 
at any instant. With spaced-aerial-diversity 
systems, signals from two or three separate 
receiving aerials, spaced several wavelengths 
apart, are separately detected and either com- 
bined or the better, or best, individual one 
selected. 

Aerial systems designed to reduce the effects 
of fading seek to do so by confining the angle 
of the transmitted, or received, wave in the 
vertical plane. For broadcasting purposes 
vertical grounded aerials, having a length of 
about one-quarter of the wavelength used, 
confine the radiation to a very low angle 
relative to the earth plane. Similarly, for long- 
distance short-wave services, low-angle arrays 
are generally used. 

A more elaborate development of the fore- 
going is the ray-diversity system, i.e., the 
selection of rays downcoming at the most 
useful angle for preferential reception. A 
system of this kind was developed by the Bell 
Telephone Laboratories in 1936, and, after pre- 
liminary trials, the method was adopted by the 
American Telephone and Telegraph Company 
and the British Post Office for a transatlantic 
service which came into operation in 1942. In 
the British conception of the system, sixteen 
rhombic aerials at the receiving station at 
Cooling Marshes (Kent) stand in a line 2 miles 
long on the great-circle path from the trans- 
mitting station, as shown in Fig. 5. They are 
connected individually to the receiving equip- 
ment. By suitable phasing and combination 
of the signals received from the different aerials 
the equivalent of a system having a very narrow 
beam, whose angle in the vertical plane may 
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be readily and quickly adjusted to the optimum, 
is realised. The system is often referred to as a 
multi-unit steerable antenna (musa), 

Although attention has been directed in the 
preceding phs to the fading of the radio 
signal, the limiting factor in long-distance 
radiocommunication is often noise. This also 
has considerable bearing on the frequency 
chosen for communication, although the choice 
is not simple as the noise level varies in different 
parts of the world and also shows marked 
diurnal and seasonal variations. At a given 
receiving station, atmospheric noise will be 
integrated from sources over a very wide area 
so that a highly directive aerial system will 
also bring advantages in respect of signal/noise 
ratio. The extent of the advantages will 
depend on the polar distribution of the noise 
at the time. 

All the measures that have so far been con- 
sidered and developed to the stage of practical 
application seek to reduce the undesirable effects 
of the vagaries of the ionosphere by attention 
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another, seems likely to be an alternative to 
cable systems for providing groups of long- 
distance telephone circuits. 

Open-wire carrier-telephone and radio-relay 
systems are exposed to noise interference of 
different kinds, whereas cable systems are 
screened against such interference from external 
sources. The latter will also be true of wave- 
guide systems, if these are later developed as a 
practical means of providing long-distance 
communication channels. 

Table II shows the frequency bandwidth 
provided by, and the attenuation of, some 
existing and possible future systems of point-to- 
point communication. 

It is interesting to note that the high attenua- 
tion of the coaxial cable (system 4) is the price 
which must be paid for the small cross section 
and for saving copper in the cable. If this 
cross section were increased to be the same as 
that of a 660-pair audio-frequency cable 
(system 1), the attenuation would be of 
the same order in the two cases. The number of 


TaB_e [I1—Characteristics of Transmission Systems 














Frequency band Number of Attenuation,} Spacing of 
System transmitted speech channels db /mile amplifiers, 
miles 
1 | Multi-pair, audio-frequency cable 0- 3-2-6 ke/s 1 per pair 0-45 60 
|" quedbAulte - suniestem,’. tended te 
80mH at 2000 yards) 
0-3-3 ke/s 1 0: 3(dry) 
2 | Open-wire carrier (435 Ib/mile wires) 4-30 ke/s + 3 1-5 (ice 50-100 
36-142 ke/s +12 covered) 
in each direc- 
tion per pair 
3 | 24-pair carrier cable (40 Ib/mile con- 12-60 ke /s 12 per pair 2-8 22 
ductors in separate cables for each 
direction) 
4 Coaxial cable (one coaxial pair, 60-2852 ke /s 660 (per coaxial 8 6 
0-375in diameter for each direction) pair) 
5 | Radio relay with antenna apertures of} Approximately 10 Mc/s (See text) 2:5-3 25-30 
100 square feet -width with 
‘ 4000 Mc /s carrier 
6 | 5in diameter circular waveguide- 2300-3100 Mc/s Many thousand; 15 3 
transmission of E,,-mode 
7 | 5in diameter circular waveguide-| Approximately 800 Mc/s | Many thousand 0-25 80 
transmission of H,,-mode band-width with 
30,000 Mc/s carrier 

















to the design of the system and of the radio 
equipment. With more knowledge of cosmic 
radiations and the part they play in the forma- 
tion of the ionised layers, it may become 
possible, not only to visualise more precisely 
how these layers are formed by Nature, but 
also to make some estimate of the magnitudes 
which would be involved in any attempt to 
produce, or control, them by artificial means. 
Whether such means may in the future be 
developed to the stage of practical application, 
even over a limited area, is a matter for con- 
jecture. Artificial control of an ionised layer 
in the upper atmosphere would probably be 
ruled out as an economic impossibility, but 
should it ever be accomplished it could be 
regarded as the complete realisation of Heavi- 
side’s suggestion. 


COMPARISON BETWEEN LINE AND RapIo 
COMMUNICATION 


As Heaviside made major contributions to 
progress in both line and radio communication, 
it is not without interest at this stage to com- 
ment on the performance of typical line and 
radio systems. 

When the first public telephone service 
across the Atlantic was opened in 1927, the 
transmitting aerials, at Rugby and on Long 
Island, had only little directivity and 200kW 
was fed into them. The waste of energy, 
radiated in unwanted directions, was quickly 
reduced by the use of shorter wavelengths 
coupled with the development of highly direc- 
tive transmitting and receiving aerials, and a 
modern transoceanic circuit for telephony, 
operating at frequencies between 4 and 26 Mc/s, 
requires no more than 10kW in the aerial. On 
land, radio-relay systems are still in the experi- 
mental stage, but transmission, at frequencies 
of 1000 Mc/s and above, between a series of 
relay stations, within optical range of one 


speech channels provided by the radio-relay 
system (system 5) will depend largely on the 
type of modulation adopted in order to avoid 
the effects of noise in the radio path. A trans- 
mitted bandwidth of 10 Me/s is indicated, but, 
with wide-band aerials, e.g., horn aerials, the 
combined characteristics of the antenne and 
intervening medium do not change greatly 
over a much wider band of frequency. With 
valves capable of giving a high gain over the 
required frequency band (the travelling-wave 
valve is a possibility) the capacity of the system 
could be extended. Waveguides have so far 
been used only in short lengths; the out- 
standing problems in connection with their use 
for long-distance transmission are concerned 
with the maintenance of the transmitted mode 
at irregularities and with multiple reflections 
between irregularities, Much work remains to 
be done. Even if the difficulties are overcome 
it is likely that a coaxial cable of comparable 
dimensions will retain important advantages 
over a waveguide, Although the future of the 
latter as a means of long-distance communica- 
tion remains uncertain, it is worth while noting 
that in 1893 Heaviside considered the possibility 
of guidance of waves within a hollow tube and 
had surveyed some mathematical aspects of 
the problem (see Bibliography, item *, page 
433, and item *, page 399). This was a few years 
before Lord Rayleigh dealt with the trans- 
mission of guided waves in a more general and 
comprehensive manner.!8 
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French Engineering News 
(From our French Correspondent) 


The French Colonial Mines Chambre 5 yndj. 
cale has recently issued a review of Luining 
activity in 1949. Amongst the many and varied 
activities commented on in the report it may 
be noted that a total of 11,000 tons of irc ore 
was exported from Guinea to Great Brit: in for 
industrial blast-furnace tests during the year, 
As a result of these tests, Conakry ore wil! now 
be exported to the extent of several hwidred 
thousand tons annually. Some 1200 million 
francs will be expended on developmeni, go 
that an annual production of 1,200,000 tons 
can be obtained by 1952. 

* * * 

Reconstruction of the Jeu de Mail higi.way 
bridge at Dunkirk has recently been comp|:ted. 
This work forms part of a scheme to im) rove 
the waterways at this point, where consider. 
able damage was sustained during the war. 
The bridge crosses the Bourbourg canal x: its 
junction with the Mardyck and He Jeanty 
canals; just upstream of the bridge is the 
Jeu de Mail lock. The pre-war layout of the 
junction of these canals was not ideal, and led 
to much congestion of traffic and a number of 
improvements have been incorporated in the 
reconstruction. The new works include a4 
lock positioned 300m further up the Bourbourg 
canal than its predecessor, and of larger dimen. 
sions, together with a realignment and enlarge. 
ment of the canal. The width of the canal 
and the headroom under the new bridge have 
also been increased, 

The new bridge is a reinforced concrete 
cantilever structure, and carries the Route 
Nationale 40 over the canal. It has a span of 
50m, consisting of a cantilever of 9m at each 
side with a central beam of 32m, and gives a 
clearance of 4-5m above the normal navigation 
level. The roadway is 8m wide and there are two 
2m-wide pavements. The abutments are each 
supported on a grillage of reinforced concrete 
piles. 

* * * 

The Raffinerie du Bec d’Ambes, which is 
now treating 600,000 tons of crude oil annually, 
has just been officially inaugurated, after having 
been in service two months. This is the only 
French refinery to have been entirely recon- 
structed without Marshall Aid. Capacity has 
at present been restricted to that prevailing 
pre-war, but in the future will be considerably 
increased to meet the needs of the South-West 
region, particularly since the discovery of oil 
in that region. 

x * * 

Two new pits are being sunk in the Saar, 
at a cost of some 40 milliard francs, to replace 
the Heinitz and Dechen collieries. These 
collieries are at present producing 5000 tons 
of coal daily, but it is estimated that they 
will be worked out in about ten years, The 
two new pits are at Velsenandat Bexbach. The 
Bexbach pit will be sunk to a depth of 600m, 
where it is estimated there is a seam of 100 million 
tons of rich coal, which will be sufficient for fifty 
years’ working. Daily production will be about 
7500 tons, which is about equal to the present 
production of the most modern mine in the 
country, at Reden. A generating station with 
an initial capacity of 100MW is being con- 
structed next to the pit and the capacity of 
this plant will later be increased to 300MW. 

* * * 

To assist French constructors, the French 
Government has promised not to order any 
more naval vessels from abroad. Private 
orders, however, are still being placed abroad 
and the Cie Nationale de Navigation has 
ordered from Denmark a vessel to replace the 
‘* Frimaire.”? She will have a 16,040-ton dead- 
weight capacity and will be ready for service 
in 1951; an 18,500-ton tanker will also be 
ordered from the same shipyards. On the 
other hand, French shipyards are receiving 
some orders from abroad. The Chantiers 
Dubigeon, at Nantes, has been given an order 
for four ferry boats of between 200 and 350 
tons by Turkey, against competition from 
Germany and Holland. 
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Wages Policy 

The General Council of the Trades 
Union Congress gave further consideration to 
its “ wage-restraint ’’ policy at its monthly 
meoting on Wednesday of last week. It has 
been reported that one proposal put forward 
was that the General Council itself should inves- 
tigate wage claims advanced by individual 
unions and endeavour to assess the effect of 
them on the existing economic situation. 

It was decided, however, that the Council’s 
economic committee should once more examine 
the whole question of wage restraint with a 
view to the preparation of a statement for the 
guidance of affiliated unions. After last Wed- 
nesday’s meeting, the T.U.C. announced that 
the discussion was concerned mainly with 
practical measures which might be taken to 
relieve the present tendency towards ‘‘ exces- 
sive rigidity arising from the operation of the 
present policy.” If that policy were continued 
indefinitely it was felt that it might impose an 
intolerable strain upon the established system 
of colleetive bargaining. 


Changes in Wage Rates 

According to the Ministry of Labour 
Gazette, changes in wage rates reported as 
having come into operation in April resulted in 
an aggregate increase of approximately £40,000 
in the weekly full-time wages of 223,000 work- 
people. Among those affected by these changes 
were workers in industrial and staff canteens, 
the pottery industry and gas supply under- 
takings. The Ministry says that, in the first 
four completed months of this year 2,197,500 
people received wage increases aggregating 
£354,000. In the corresponding period of 1949 
there was a net increase of £434,100 in the 
weekly full-time wages of 3,206,500 work- 
people. 


Human Relations in the Coal Mining 
Industry 


Among the speakers at the annual 
conference of the National Association of 
Colliery Managers, which was held at Edin- 
burgh, last week, was Sir Arthur Street, deputy- 
chairman of the National Coal Board, whose 
topic was “The Economic Importance of 
Human Relations in the Coal Mining Industry.” 
He pointed out that nine-tenths of all the 
heat and power consumed in Great Britain still 
came from coal, and emphasised the importance 
of producing the maximum amount of coal 
as cheaply as possible. 

Sir Arthur said that technical advances 
would continue to increase the effectiveness of 
labour, but, in the short run, only the contribu« 
tion of the human element could give the for- 
tunes of the industry and the country a really 
worth-while impetus. A decrease of one in 
the absenteeism percentage would mean 
2,250,000 tons more coal a year, but, Sir 
Arthur suggested, that could not be expected 
without positive efforts to improve human 
relations and morale. One of the best ways of 
doing that, Sir Arthur claimed, was through 
joint consultation. The success of joint con- 
sultation in the coal industry over the past 
three and a half years had been substantial 
and every bit as encouraging as that achieved 
elsewhere. Sir Arthur added that other means 
of improving morale included better career 
prospects for young men, such as were now 
afforded by the Board’s “ladder plan,” and 
better working conditions, which the Board 
was always striving to provide. 

Steel Distribution 

The Control of Iron and Steel (No. 
79) Order, 8.I., 1950, No. 829, which came into 
effect on May 27th, signified the end of dis- 
tribution control over most descriptions of 
steel. All steel, except sheets, tinplate, terne- 
plate and blackplate, can now be acquired 
without licence or authorisation. Steel sheet, 
tinplate, terneplate and blackplate remain 
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subject to distribution control and licences are 
still necessary for their acquisition for use in 
this country and for export. Pig iron and 
scrap also remain subject to licence control. 


Lead and Zinc Prices 


In a statement accompanying the 
annual accounts of the Consolidated Zinc 
Corporation, Ltd., the chairman, Mr. John 
R. Govett, comments on the “ violent price 
movements ”’ in lead and zinc, which occurred 
in the year 1949, both in the U.S.A. and the 
United Kingdom. The statement points out 
that during last year the price of lead in the 
U.S.A. declined from the high figure of 214 
cents per Ib to 12 cents, and that of zine from 
174 cents per lb to 9 cents. The United King- 
dom Government controlled prices in the period 
prior to devaluation fell, in the case of lead, 
from £123 to £75 10s. a ton and in the case of 
zine from £106 to £58 a ton. Thereafter, Mr. 
Govett says, the lead price fluctuated between 
£122 and £97 a ton and that of zinc between 
£87 10s. and £81 10s. 

There is a school of thought, Mr. Govett’s 
statement continues, which would argue that 
the day-to-day fluctuations of a free market 
might be regarded as healthy compared with 
the movements that have been witnessed during 
the past year or so. On that point, he says, it 
is not easy to pass judgment, but it is, neverthe- 
less, plain to most observers that the influence 
of United States stockpile buying and United 
Kingdom Government bulk purchasing has 
added a fresh speculative impetus to markets 
whose price levels have always been somewhat 
volatile. In the early spring of this year, the 
statement goes on, after settlement of the 
American coal strike, business conditions in 
the U.S.A. showed a definite improvement 
and markets once again began to advance. 
But, Mr. Govett adds, the Corporation’s pros- 
perity must still depend so greatly on the Ameri- 
can economy. Though its products are mainly 
sold in the sterling area, the prices received 
are tied to dollar quotations, which in turn 
reflect the trend of business conditions in the 
U.S.A. 

The upward trend in the price of zinc in 
this country continues. Within the last week 
the Ministry of Supply has announced two 
further increases of £4 a ton. The price of 
goed ordinary brand zinc is, therefore, now 
£111 10s. per ton delivered, and the prices of 
other grades have been varied accordingly. 


Trade Disputes 


The Ministry of Labour has now pub- 
lished a report on the stoppages of work in 
1949, which occurred as a result of industrial 
disputes. The total number of such stoppages 
last year was 1431, compared with 1759 in 
1948. In last year’s stoppages about 434,000 
workers were involved, directly and indirectly, 
and the Ministry estimates that, in the aggre- 
gate, there was a loss of approximately 1,807,000 
working days. It is of interest to note that, 
of the stoppages beginning in 1949, there were 
593, which lasted not more than one day, 
338 lasted not more than two days, but twelve 
were continued for more than thirty-six days. 

The report shows that wage questions as 
a whole accounted for more than two-fifths 
of the total number of last year’s stoppages 
of work and for about one-half of the total 
number of workers directly involved. Matters 
in dispute concerning the employment of 
particular classes or persons accounted for 
about one-sixth of the stoppages and of the 
workers involved, while disputes as to working 
arrangements—other than wages and hours 
of labour—were responsible for roughly one- 
third of the stoppages and one-eighth of the 
workpeople directly involved. The industry 
mainly affected by disputes last year was coal- 
mining, in which 874 stoppages occurred with 
an aggregate loss of 754,000 working days. 
Stoppages in the transport industries, however, 


principally of dock workers, were responsible 
for nearly one-third of the time lost in 1949. 
Stoppages among coal miners and dock workers, 
the Ministry of Labour says, were responsible 
for over two-thirds of the time lost last year. 
In other industries there were no stoppages 
involving very large numbers of workers. 
The Ministry claims, however, that in 1949 
the aggregate loss in working time, on account 
of disputes, was lower than in any year since 
1942. 

Figures concerning stoppages of work through 
disputes during April of this year have also 
now been published by the Ministry of Labour. 
Altogether, 130 stoppages were in progress 
at some time in that month, involving 34,700 
workpeople and causing an aggregate loss of 
159,000 working days. The biggest of these 
stoppages was that of 14,440 port workers in 
the London Docks, which lasted from April 
19th to 29th. In the first four completed months 
of this year there were 507 stoppages of work 
through industrial disputes, involving 100,600 
workers, and causing a loss of 441,000 working 
days. 


Employment in Northern Ireland 


According to the Minister of Com- 
merce, Mr. W. V. McCleery, new and expanded 
industrial enterprises in Northern Ireland are 
now giving employment to about 12,400 men 
and 10,000 women and are expected ultimately 
to employ 17,000 men and 15,000 women. 
In a recent statement, the Minister said that 
the programme of factory building continued. 
to expand and now included twenty-six 
buildings throughout Northern Ireland with a 
total floor space of about 1,182,099 square 
feet. Up to the end of the financial year, 
March 3lst last, ten new buildings had been 
completed and three others purchased and 
adapted for industry. 

The Minister went on to say that the ship- 
building and aircraft construction industries 
in Northern Ireland were giving cause for 
anxiety, portents which brought to mind the 
fact that the country’s prosperity was still 
largely dependent on the success of a few 
major industries. That feature of Northern 
Ireland’s economy made it especially vul- 
nerable to industrial slumps as was learned 
from bitter experience between the wars. 
If a similar experience was to be avoided in 
the future, Mr. McCleery commented, a high 
standard of efficiency in the old-established 
industries was plainly essential. 


Coal Production 


In the first twenty completed weeks of 
this year, ended May 20th, output of deep- 
mined coal in Great. Britain amounted to 
80,519,200 tons, and of opencast coal 4,806,500 
tons. Total production of saleable coal was 
therefore 85,325,700 tons, compared with 
83,773,000 tons in the corresponding period of 
1949. 

Production from the deep mines in the week 
ended May 20th was, at 4,228,600 tons, 
higher than it had been for some weeks pre- 
viously, and output from opencast workings 
also showed considerable improvement during 
that week. Colliery manpower figures, how- 
ever, continue a downward trend. The number 
of wage-earners on the books in the week ended 
May 13th was 700,500, of which number 
289,500 were face-workers. A year earlier 
there were 724,400 on the books, of whom 
297,500 were face-workers. Voluntary absen- 
teeism in the week ended May 13th is estimated 
to have been 4-64 per cent and output per 
manshift at the face 3-09 tons, both of which 
figures were better than those recorded for 
the corresponding week of 1949. 

In the first nineteen weeks of this year, 
inland consumption of coal totalled 79,195,000 
tons, and the amount required for exports 
and bunkers was 7,404,000 tons. Total dis- 
tributed stocks at May 13th were 9,352,000 tons. 
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Notes and Memoranda 


Air and Water 


Lioyp’s REGISTER OF SHIPPING and the Registro 
Italiano Navale announce that they have entered 
into an agreement which relates to the classification 
of ships intended to hold the dual classification of 
both societies. The resulting close collaboration 
will minimise inconvenience and expénse and it is 
evident that the two societies intend to adopt the 
same procedure with regard to the standard of 
maintenance of shipping. 

RorrerDaM.—The Harbour Authorities announce 
that the Queen of the Netherlands will open: the 
great harbour exhibition, ‘“ Rotterdam—Ahoy,” 
on June 15th, and that it will remain open until 
August 15th. The object of the exhibition is to 
display the re-born seaport and its manifold 
activities. Water-buses will cruise in the port 
area and in the exhibition grounds will be stands 
demonstrating the various aspects of ships and 
shipping. Linked with marine matters will be a 
number of special municipal exhibitions arranged 
in the city’s museums. 

ALUMINIUM ALLOYS IN SHIPS’ SUPERSTRUCTURES. 
—A brochure with the above title has just been 
issued by the British Aluminium Company, Ltd. 
The subject matter deals briefly with the economic 
aspect of the use of aluminium alloys and quotes 
examples of weight-saving. Short notes comment 
upon all aspects.of working the material in a ship- 
yard and a number of tables give information 
regarding physical properties of the alloys produccd 
by the company in the form of sheet, plate, sec- 
tions and rivet wire. ere are several illustrations 
of marine applications and a bibliography. Copies 
may be obtained from the British Aluminium Com- 
pany, Ltd., 46, Berkeley Square, London, W.1. 

Mersey Sip TO SHORE TELEPHONY.—For 
working the Mersey Docks and Harbour Board 
V.H.F. communication scheme, it is the prac- 
tice of the Board to install in the custody of 
the pilot, portable very high frequency radio- 
telephony sets on board incoming and outgoing 
vessels. The four Coast Lines ships, “‘ Munster,” 
‘“‘ Leinster,” “Ulster Prince,” and “ Ulster 
Monarch ” have now been fitted with permanent 
V.H.F. radio-telephony equipment, which renders 
them independent of the portable sets. Marconi 
Marine “ Harbafone”’ transmitter receivers have 
been installed and these provide a more powerful 
and reliable means of communication. Power is 
supplied, through a d.c./a.c. converter, from the 
ships’ mains so that the supply is constant and 
another advantage of permanent equipment is 
that screening by funnels and other obstructions 
is compensated for upon first installation, which 
overcomes the siting difficulties encountered by 
portable sets. 

“RUBBER IN ArtRcraFt.’’—The British Rubber 
Development Board has published a booklet 
entitled “‘ Rubber in Aircraft,” by T. L. Garner 
and J. F. Powell, which contains a comprehensive 
survey on all possible uses of rubber in aircraft. 
It opens with some details of the mechanical pro- 
perties of rubber, and of the various types of pro- 
cesses through which rubber passes from its crude 
to its finished stage. Other chapters deal with 
aircraft landing gear and tyres, suspensions of 
all types, for both power units of aeroplanes and 
minor uses where shock absorption is essential, and 
the part which rubber plays in connection with 
de-icing. Additional chapters are devoted to the 
use of rubber in hosing and tubing, and in the con- 
struction of bullet-sealing fuel tanks. The book 
concludes with a brief summary of various miscel- 
Janeous uses to which rubber is placed in the aircraft 
industry and in flying. The address of the British 
Rubber Development Board is Market Buildings, 
Mark Lane, London, E.C.3. 


Miscellanea 

CHESTER’s NEW AUTOMATIC TELEPHONE SySTEM. 
—A new 6100-line automatic telephone exchange at 
Chester, and an 800-line automatic exchange at 
Christleton, which have been installed by Standard 
Telephones and Cables, Ltd., were put into service 
on Saturday, May 20th, by Mr. C. R. Hobson, 
Assistant Postmaster-General. The installation of 
the Chester exchange was delayed on account of 
the war. 

B.E.A. GENERATING PLANT EXTENSIONS.—The 
British Electricity Authority states that it has 
received the consent of the Minister of Fuel and 
Power to the establishment of one new power station 
and the extension of an existing station. The new 
station is to be located at Connah’s Quay, Flint, 
and the first section covered by the consent will 
comprise two turbo-alternator sets, each of 
30,000kW ; two boilers, each of an evaporative 


capacity of 300,000 lb per hour, and one cooling 
tower. When fully built, the station will have an 
installed capacity of 180,000kW. The extension, 
consisting of one turbo-alternator of 15,000kW, 
will be carried out at Bonnybridge power station, 
Stirling. It will raise the installed capacity of this 
station to 80,940kW. 

THE HYDROGENATION OF Fatty Ors anp Farts. 
—We regret that the captions given to Figs. 12 
and 13 in the above article, appearing in our issues 
of April 14th and 2lst, respectively, have been 
inadvertently reversed. The caption with Fig. 12 
applies to Fig. 13, while the caption with the latter 
belongs to Fig. 12. In describing the hardening 
plant of the Power Gas Corporation, Ltd., Fig. 1, 
it should have been stated that any hydrogen 
remaining unabsorbed during its passage through 
the oil enters the evacuated space at the top of 
the vessel, where it reacts with a fine spray of oil 
and catalyst. 

MANCHESTER ELEcTRONICS EXHIBITION.—The 
fifth annual Electronics Exhibition, organised by 
the North-Western Branch of the Institution of 
Electronics, will be held at the College of Tech- 
nology, Manchester, on July 18th from 2.30 p.m. 
to 9 p.m., and on July 19th and 20th, from 10 a.m. 
to 9p.m. Part of the exhibition will be devoted to 
the interests of the amateur constructor, and there 
will be demonstrations of television reception on 
receivers designed for home construction. Admis- 
sion will be by ticket obtainable from Mr. A. 
Hickson, 205, Parrs Wood Road South, East 
Didsbury, Manchester, 20. 

CELLULOSE ACETATE PLastics.—For the guidance 
of users, the Plastics Division of Courtaulds, Ltd., 
Little Heath, Coventry, has published an illustrated 
booklet dealing with the moulding, extrusion and 
manipulation of cellulose acetate plastics. After 
an initial discussion of the preparation of the 
necessary raw materials from cotton or wood, the 
conversion to moulding powder of the cellulose 
acetate flake by compounding it with a plasticiser 
is described. Subsequent chapters outline the 
properties of moulding powders and deal with 
mechanical details of the injection moulding and 
the extrusion processes. The booklet ends with a 
review of the working and manipulation of cellulose 
acetate mouldings and extruded products. 

OsrruaRy.—We regret to have to record the 
death of Mr. Noel Phillips Bedson, A.M.I.C.E., 
M.L.E.E., which occurred suddenly in Manchester 
on May 22nd. Mr. Bedson, who was sixty-two, 
was chief engineer of Richard Johnson and Nephew, 
Ltd. He was educated at Manchester Grammar 
School and Victoria University, Manchester, and, 
subsequently served an apprenticeship with the 
British Westinghouse Company. Later, Mr. Bedson 

mt some time with Siemens-Schuckertwerke, 
Berlin, before joining Richard Johnson and Nephew, 
Ltd., with which firm his father and his grandfather 
had been actively associated.... We have also 
learned with regret of the death, on May 13th, of 
Mr. Cecil Charles William Stoodley, general works 
manager of the Hotpoint Electric Appliance Com- 
pany, Ltd., Peterborough. Mr. Stoodley was born 
in 1899 in Norwich, and, on leaving school, was 
apprenticed to Laurence Scott and Electromotors, 
Ltd. He had an extensive knowledge of machine 
tools, having specialised in the design, manufacture 
and servicing of tools for a number of engineering 
concerns in this country and overseas. 

FEDERATION OF COATED Macapam INDUSTRIES. 
—The Minister of Transport, the Rt. Hon. Alfred 
Barnes, M.P., proposed the toast of “ The Federa- 
tion ” at the annual luncheon of the Federation of 
Coated Macadam Industries, which was held at the 
Dorchester Hotel, London, on Thursday, May 
25th. Mr. Barnes referred to the need for highway 
developments in the course of his speech, and he 
said that although no change could be foreshadowed 
at present, legislation and preparatory work had 
been carried through, so that a great number of 
schemes could be rapidly carried out if it happened 
that economic conditions should change and 
expenditure could be increased. The chairman 
of the Federation, Mr. Cecil Martin, responded, 
and spoke of the progress of the industry during 
the past five years. There had been a 54 per cent 
increase in the production returns of members, 
3,250,000 tons having been returned in 1945 and 
5,028,000 tons in 1949, he said. Mr. A. J. Lyddon, 
C.B.E., M.I.C.E., Director of the Federation, 
proposed the toast of “‘ The Guests,” and Brigadier 
A. C. Hughes, C.B.E., M.I.C.E., President of the 
County Surveyor’s Association, replied. In the 
course of his speech Brigadier Hughes expressed 
concern that highway engineers were not contri- 
buting to national recovery by providing good 

communications. The Annual General Meeting 
of the Federation took place after the luncheon. 
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Personal and Business 


Mr. S. Ripeway, A.M.I.Mech.E., A.M.1.Lovo.k, 
has been appointed works manager of W. G. Bu nal], 
Ltd., Stafford. ‘ 

BritisH Patnts, Ltd., announces that its London 
office is now at Crewe House, 15, Curzon §  reet, 
W.1 (telephone, Grosvenor 6401). 


Mr. W. J. NicHouxs, B.Sc., M.I.C.E., A.M.I.8.£,, 
has been appointed assistant to the chief ele: rica) 
engineer of Aluminium Wire and Cable Com) any, 
Ltd. : 

THE HypRAvLics RESEARCH ORGANISATION « { the 
D.S.L.R., Rex House, 4-12, Regent Street, Lo. don, 
8.W.1, states that its telephone number has heey 
changed to Whitehall 1952. 


THe Brus EvectricaL ENGINEERING Com: 
Ltd., states that, from June 6th, its Manel ster 
office address will be Victoria Buildings, 32, D: ans. 
gate, Manchester, 3 (telephone, Blackfriars 44. \), 


Srmon-Carves, Ltd., Cheadle Heath, Stock» ort, 
announces the appointment of Mr. T. Moore, 
M.Inst.F., to its power plant department as assi-\ant 
sales manager for the northern area of the By .tish 
Isles. 

THE Setson Macuine Too. Company, |.td.,, 
has now opened its new showrooms at Cu.ard 
Works, Chase Road, North Acton, London, N.W.10) 
(telephone, Elgar 4000; telegrams, Selsomachi, 
London). 

Ricuarp Sutouirre, Ltd., Horbury, Wakefi: ld, 
states that, following the recent death of Mr. T. D. 
Sutcliffe, Mr. W. F. G. Sutcliffe has been appoin ied 
Joint managing director and Mr. J. D. Suteliffe, 
sales director. 


Mr. R. G. W. ANDREWS has been appointed j)r0 
duction manager of Venner Time Switches, |.td. 
Mr. W. J. Ryan has been appointed deputy j)ro0- 
duction manager and Mr. R. A. Abbott, personel 
manager of the firm. 

Tae DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
ReseEARCH has moved its headquarters office 
(excluding the Overseas Liaison Division) to Charles 
House, 5-11, Regent Street, London, S8.\W.1 
(telephone, Whitehall 9788; telegrams “ Resci 
endus, Piecy, London’’). The address of the 
Department’s Mechanical Engineering Research 
Organisation is now Thorntonhall, Glasgow (tele- 
phone, Busby 1171). 


THe British [RON AND STEEL. RKesearcu 
ASSOCIATION announces that Mr. E. T. Judy, 
director of Dorman Long and Co., Ltd., has retired 
from the chairmanship of the Plant Engineering 
Panel. This, it is stated, is in conformity with 
the Association’s policy of periodical retirement 
of all committee members. Mr. J. F. R. Jones, 
chief constructional engineer of John Summers 
and Sons, Ltd., has succeeded to the chairmanship 
of the Panel. 

THe Untrep Street Compantes, Ltd., states 
that Mr. S. R. Howes, has been appointed general 
manager of Samuel Fox and Co., Ltd., one of its 
four main branches. Other appointments at 
Samuel Fox and Co., Ltd., have been announced 
as follows: Mr. G. R. Bolsover, F.I.M., consulting 
metallurgist ; Mr. H. P. Forder, assistant general 
manager (commercial and administration); Mr. 
O. Inman, director and chief engineer; Mr. J. 
David Joy, general works manager; Mr. (. 
Thickett, works manager (heavy departments) 
and Mr. H. D. Sawtell, works manager (light 
departments). 


NY, 





Catalogues 


Reay Gearworks, Ltd., Lamport Street, Hebburn- 
on-Tyne.—Folder dealing with cast iron and _ stec! 
gears. 

Mintnc ENGINEERING Company, Ltd., Meco Works 
Worcester.—Folder dealing with the Meco scraper gate 
feeder. 

Tue D.P. Barrery Company, Ltd., Bakewell, Derby- 
shire.—Catalogue dealing with D.P. Kathanode traction 
batteries. 

Dow-Mac (Propucts), Ltd., Tallington, Stamford, 
Lincolnshire.—Catalogue describing lightweight concrete 
roof beams. 

EnGuLisH Steet Corporation, Ltd., Vickers Works, 
Sheffield, 9.—Folder entitled “Summary of Standard 
Tool Steels.” 

STaRTRITE ENGINEERING Company, Ltd., Hamond 
Hill, New Road, Chatham, Kent.—Leaflets dealing with 
the “Startrite” tilting table bench saw and the 
* Startrite ” tilting table disc sander. 

SmmpLex Exvectrric Company, Ltd., Broadwell, Old- 
bury, Birmingham.—Leaflet entitled “Ideas Take 
Shape,” describing items in the Creda range and giving 
details of the kitchen planning service. 

Soac Macunine Toots, Ltd., Juxon Street, Lambeth, 
London, §8.E.11.—Folder describing the range of 


“* Dutrannoit ” machines, covering friction screw presses, 
unching and shearing machines, press brakes and 
guillotines. 
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British Patent Specifications 


When an ¢ ti ted from abroad the 
none and address of the communicator are printed in 
itulics. When an abridgment is not illustrated the specifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is ‘he date of publication of the complete specification. 

Copies of specifications may be obtained at the Patent 
0; ice Sales Branch, 25, Southampton Buildings, Chancery 
Lene, W.C.2, 28. each. 


HEAT EXCHANGERS 


635,851. August 29, 1947.—IMPROVEMENTS IN 
REGENERATIVE Heat EXCHANGERS, Power Jets 
(Research and Development), Ltd., of 25, 
Green Street, London, W.1, and Horst Wolfhard 
Hahnemann, a German national, of National 
Gas Turbine Establishment, Pyestock Estate, 
Cove, Farnborough, Hampshire. 

This invention relates to improvements in heat 
exchangers of the regenerative kind, wherein a 
heat-absorbing and transmitting matrix is moved 
successively into a region of hotter fluid and into a 


is com 




















Fig! 
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region of colder fluid, so as to absorb heat from the 
former and impart heat to the latter. Fig. 1 is a 
transverse section in diagrammatic form, and 
Fig. 2 is a section. As shown in the drawings 
the apparatus comprises two disc-like matrix 
members A, B—for example, of ceramic 
material—arranged co-axially on shafts C, D, 
respectively, and adapted to rotate in opposite 
directions, Each disc has a number of axial 
passages FE, F, respectively. Extending axially 
between the discs is a fluid-tight partition @ 
which, in conjunction with ducts H, J, divides 
the space between the said discs into chambers 
K, L, and is itself provided with a number of 
axial passages M, so that as the discs A and 
B rotate, each passage EZ, F passes and enters 
into communication with one or more of the pass- 
ages M. The discs rotate against the ends of 
cylindrical ducts N, O, respectively, which are each 
provided with fluid-tight partitions P, Q, respec- 
tively, so as to divide each of the ducts into two 
semi-circular ducts respectively R, S, T, W. Hotter 
fluid at a relatively lower pressure such as the air 
delivery from a combustion turbine engine flows along 
ducts R, 7’, through those passages E, F’, which are in 
alignment with said ducts, into chamber’L to ducts 
S, W, respectively, and duct H—for example, to 
atmosphere. Colder fluid at a relatively higher 
pressure such as the air delivery from a com- 
pressor of a gas turbine engine is led through duct 
J to a chamber L and thence through those passages 
HL, F, which are in communication with chamber L 
to ducts S, W, respectively, and thence through 
auxiliary ducting (not shown) to any desired 
locality such as the combustion chamber of a gas 
turbine engine. By means of the rotating discs 
A, B, heat is transferred from the hotter fluid to 
the colder fluid. The effect of the above described 
arrangement is to enable relatively smaller discs 
to be used, the heat exchanger operating more 
uniformly and having a higher heat transmission 
coefficient than would otherwise be possible. 
Furthermore, it is possible to divide the area of 
the discs A, B, into unequal portions in order 
further to minimise the pressure loss.—April 19, 1950. 


PUMPING AND BLOWING MACHINERY 


636,393. October 10, 1946.—IMPROVEMENTS IN 
OR RELATING TO Moror Pump SyYSsTEMs, 
John Daniel Eldret Venning, of Station Road, 
Alton, Hampshire. 

It is the usual practice in connection with 
motor pump systems used for the circulation of oil 
to mount the pump inside an oil tank and to drive 
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the pump by an electric motor or other prime 
mover located outside the tank. It is the object 
of this invention to mount both the prime mover 
and the pump inside a tank, thus avoiding the use 
of stuffing boxes or packing devices for the shaft 
between the pump and the prime mover. As 
shown in the drawing, a pump A with a horizontal 
main shaft B mounted inside a tank C is bolted 
or otherwise secured to a structure D in the tank 
or to the bottom of the tank, which is adapted 
to contain oil to be delivered to a point of use 
under pressure. To the structure D or to the 
bottom of the tank is also secured an electric -motor 
E. The output shaft of the electric motor is in 
alignment with the pump shaft and directly coupled 
thereto, the pump being driven at motor speed. 
The electric motor is of the three-phase squirrel 
cage type, having an apertured carcase through 
which oil can pass to the various parts of the motor 
which require lubrication and cooling. Leads F 
between the motor and a source of current pass 
out through the top of the tank. They pass through 
an opening in the closed top fitted with a cover G 
provided with socket connections H of suitable 
oiltight construction. J indicates the suction 
pipe of the pump and K the delivery pipe. A 

return or pri i of oil 

to the tank takes place at 


or through the top of the tank, for example, through 
an opening closed by a cover L. For facilitating 
starting when the oil may be in a cold and conse- 
quently viscous condition, or for maintaining the 
temperature constant despite fluctuations in load, 
an immersion heater, which may be thermostatically 
controlled, may be mounted in the tank so that 
the temperature of the oil may be initially raised 
or raised from time to time to the requisite opera- 
tional temperature.—April 26, 1950. 


AUTOMOBILE ENGINEERING 


635,864. November 8, 1947.—ImPROVEMENTS IN 
OR RELATING TO RUBBER FLEXIBLE Movunt- 
Ines oF INTERNAL ComBUSTION ENGINES, The 
Austin Motor Company, Ltd., of Longbridge 
Works, Northfield, Birmingham, and John 
Leslie Hunthold Bishop, Gordon Charles 
Julius Haefeli and Gwilym Jones, all of the 
company’s address. 

The invention concerns rubber flexible mountings 
of internal combustion engines, and has for its 
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object to prevent or lessen objectionable torsional 
vibrations which usually occur at low engine speed. 
The accompanying drawing shows a portion of an 
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engine and a portion of one side of a vehicle chassis 
and the rubber connections there-between. In this 
drawing A indicates a supporting bracket secured 
to one side of an internal combustion engine B 
the bracket having a flange C to which is bolted a 
web D of a sub-bracket H, and a brass plate F, 
which, in turn, is bonded, in the usual manner, to 
one side of an inclined rectangular rubber block G. 
The other side of the rubber block is bonded in the 
usual manner to a brass plate H which is bolted to 
a flange J of a bracket K bolted to a chassis 
frame member L. The web D of the sub-bracket 
E is extended upwards and at its upper end extends 
horizontally outwards, and is bolted to a brass 
plate K, which, in turn, is bonded to the upper 
surface of a rubber block L of trapezoidal form. 
The lower or smaller end of the block rests upon a 
laterally extending portion of the flange J of the 
bracket K. One or more shims M may be placed 
between the web D and the brass plate K. Similar 
flexible mountings are provided at the other side 
of the engine. The blocks L are initially loaded in 


compression to a small degree, and are so formed and 
arranged as to provide relatively strong resistance 
to torsional movement of the engine due to the 
reaction of the driving impulses at slow speed. 
At high speed such impulses are, of course, of much 
smaller amplitude of 


movement and are thus 
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absorbed by the main blocks G, acting in shear, 
and by the flywheel of the engine. The blocks @ 
also absorb up and down movements of the engine. 
Owing to the shape of the blocks L the ratio of 
compression resistance to compression distortion 
increases as the blocks are compressed.—April 19, 
1950. 


MISCELLANEOUS 


636,339. March 18, 1947.—ImPROVEMENTS IN AND 
RELATING TO BEARINGS AND BEARING SouR- 
races, Usher Arthur Franklin Williamson, of 
The Royal Aircraft Establishment, Farn- 
borough, Hampshire. 

According to this invention, a bearing for support- 
ing a complementary moving surface is composed 
wholly or partly of laminz, thin strips or ribbon 
of metal or alloy of metals so arranged in tightly 
abutting relationship that their edges form the whole 
or the part of the bearing surface. The laminz, thin 
strips or ribbon have at least one of each pair of their 
tightly abutting surfaces etched to form fine passage- 
ways between them for feeding coolant and lubricant 
free from foreign matter uniformly in thin films to the 
surface of the bearing, for cooling and lubricating the 
complementary moving surface. In the drawing a 
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bush type bearing for a shaft A is shown. It con- 
sists of a hollow cylindrical body B having an open 
end provided with a flange C and a closed end pro- 
vided with a clearance hole D just large enough for 
the shaft to through. The body is formed 
integrally with a base-plate H having bolt holes for 
securing it to a pedestal or hanger. Midway along 
the interior surface of the bearing body there is 
formed a shallow circumferential groove F' provided 
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with an opening to the exterior of the body. The 
opening is arranged to receive an oil pipe. The open 
end of the body is provided with a cap G having a 
central clearance hole large enough for the shaft to 
pass easily through. The cap is provided with a 
boss, which fits into the hollow bearing body with a 
good push fit and is provided with a flange to mate 
with the flange formed on the body. A number of 
bolts are provided for securing the flange together. 
A number of washer type lamine H, each having 
serrated external edges, are arranged to fill the 
hollow bearing body. All the laminz are, or every 
other lamina is, provided with an etched surface so 
that a large number of fine passages are formed 
between them for the passage of coolant and 
lubricant to the surface of the bearing. The coolant 
and lubricant passes along the serrations from the 
shallow circumferential groove which is fed by a 
force pump connected to the oil pipe. Thin films of 
coolant and lubricant are exuded from the fine 
passageways and evenly distributed to the shaft. 
The thin films of coolant and lubricant are free of 
foreign matter as the fine channels formed between 
the abutting etched or etched and plain surface act 
as highly efficient filters. Another form of the inven- 
tion as a split bush bearing is also shown.— 
April 26, 1950. 


636,242. July 3, 1945.—ImPRovEMENTS IN TORCHES 
FOR THE SuBaQuEOus CuTTING oF METALs, 
Walter Thomas Patrick Kirkham, of 3, Albion 
Street, Southwick, near Brighton, Sussex. 

This invention relates to underwater cutting 
torches in which oxygen with another suitable gas 
is supplied at high pressure to the burning nozzle. 

According to the invention, a considerable increase 

in the efficiency of the cutter can be obtained by 

utilising at the nozzle a particular form of gas 
pocket which protects the flame from the static 
water at its source. Fig. 1 is a sectional view of part 
of the nozzle of a cutting torch fitted with a shield 
according to the invention, and Fig. 2 is an end 
view of same. In the drawing, A indicates the 
annular nozzle through which a jet of combustible 
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mixture is supplied to the flame and B the central 
nozzle through which the flame is supplied with 
cutting oxygen when required. Screwed or other- 
wise secured to the body of the nozzle A is a shield 
C arranged to surround the nozzles so as to form a 
shield cavity D between the shield and the nozzle A. 
The shield extends a short distance beyond the tip 
of the nozzle and is formed with an aperture £ in 
alignment with the nozzle, through which aperture 
the flame emerges when the torch is in use. The 
shield is shaped so that its inner wall surface 
immediately surrounding the aperture forms a flat 
annular ledge F at right angles to the axis of the 
burner. The diameter of the aperture E is so 
chosen that a small proportion of the mixture 
emitted from the nozzle A impinges on the ledge F 
and is deflected into the shield cavity D. The outer 
surface of the end of the shield is countersunk round 
the aperture and is formed with a number of grooves 
G, which increase in width and depth from the 
centre to the periphery of the shield end surface ; 
the metal separating these grooves forms a number 
of radial ribs for spacing the shield from the work 
and allowing the flame gases to escape through the 
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grooves G. In use under water the burner is thrust 
against the work in the usual manner so that the 
ribs make contact with the work. The grooves @ 
provide a way of escape for the flame gases and the 
countersink round the aperture assists in the even 
distribution of the flame. The small quantity of 
gaseous mixture which is deflected or passes into 
the shield cavity and is temporarily held by the 
ledge F, drives water out of the shield cavity and 
maintains a sufficient pressure of gas round the base 
of the flame to protect the same from the water and 
allow the burner to operate effectively. No separate 
supply of air or oxygen under pressure to the shield 
cavity is required. The need for a separate shield 
supply line and the accessories appropriate thereto 
is thus avoided. Also, by means of the present 
invention the aperture in the shield controls the 
flame size so as to prevent excess of burning and 
undesirable spread of the flame when preheating the 
work, An even distribution of the flame and gas is 
obtained by the countersinking and the flutes on the 
end of the shield. The burner can be lighted in all 
depths of water.—April 26, 1950. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit by quoting the appropriate F.D. reference num- 
bers. Photo-copies of the reports can be made available 
at cost. 


No. of 
report Title 
F.D. 198/50 Report on High-Speed Turbines, Planet- 
ary Gearing and Turbine Gear Metal- 
lurgy 
F.D. 166/50 Evaluation Reports on German Pneu- 
matic Tools 
F.D. 158/50 Examination of Two Turbine-T. 


Electric Motor Driven, Shallow-Well 
Pumps: Ehrhardt and Sehmer, 
Saarbriicken 

The Influence of the Arrangement and 
Design of Fuel Jets on Ignition in 
Open Combustion Experiments : Luft- 
fahrtforschungsanstalt (Aeronautical 
Research Institute, Vélkenrode) 

Examination and Evaluation of a 
Trailer with Front and Rear Steering, 
of German manufacture 

Evaluation of a Diesel-Engine-Operated 
Earth Tamper 

Description and Uses of a ‘“‘ Perpetual ” 
Jack and Portable Concrete Testing 
Machine 

Drawings of Hydraulic Presses, Lathes, 
&c.: Schiess A.G., Diisseldorf 

Technical Reports : Zentrale fir Wissen- 
schaftliches Berichtswesen der Luft- 
fahrtforschung (Central Office for 
scientific information on aeronautical 
research), Berlin-Adlershof 

Illustration of Automatic Hinge Pinning 


F.D. 736/49 


F.D. 156/50 


F.D. 161/50 


F.D. 77/50 


F.D. 582/49 


F.D. 1224/49 
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. 580/49 


Machine—drawing showing 30-ton 
horizontal press: Franz Berrenberg, 
Haan, Rhid 


B.1.0.8. Survey No. 29, ‘‘ Telecommunications and 
Equipment in Germany During the Period 1939-45,” is 
a comprehensive survey of the large amount of informa- 
tion which has become available on telecommunications 
equipment design, manufacture and development in 
Germany during 1939-45. The various sections are :— 

** Research and Development ” (A. C. Lynch, G.P.O. 
Research Station); ‘* Transmission”’ (R. J. Halsey, 
G.P.O. Research Station) ; “‘ Exchange Equipment and 
Manufacture ’’ (R. L. Bell, Telephone Branch, Engineer- 
ing Department, G.P.O.); ‘ Telegraphs” (J. W. H. 
Freebody, Telegraph Branch, Engineering Department, 
G.P.O.) ; “‘ Subscribers’ Apparatus ”’ (J. H. Combridge, 
Subscribers’ Apparatus and Miscellaneous Services 
Branch, Engineering Department, G.P.O.); ‘‘ Power ”’ 
(W. T. Gemmell, Power Branch, Engineering Depart- 
ment, G.P.O.); and “ Radio, Including Broadcasting, 
Wire Broadcasting and Television ” (C. F. Floyd, Radio 
Branch, Engineering Department, G.P.O.). 

The subject is trea’ in a “ comparative ’” manner, 
i.e., direct comparisons are made between German and 
British principles and developments, and a very com- 
plete bibliography is given, occupying fourteen pages of 
references. 

It is evident from this analysis that on the whole the 
United Kingdom has not lagged behind Germany in any 
field of the tel ications industry but there have 
been, nevertheless, some interesting developments in 
Germany during the period under review. 

B.1.0.8. Survey No. 29 is available from His Majesty’s 
Stationery Office, York House, Kingsway, London, W.C.2, 
and branches, price Is. 6d. 


The Technical Information Documents Unit (T.I.D.U.) 
has moved to Lacon House, Theobald’s Road, London, 
W.C.1 (Tel.: Chancery 4411), Reports, documents and 
other records of German wartime industrial developments 
will continue to be at the disposal of interested British 
firms. T.I.D.U. will also continue to disseminate to 
British industry research — which have been 
made available by the U.S. Government for this pur- 
pose, to arrange for the publication of Selected Govern- 
ment Research Reports, and to act as National Centre 
for the United Kingdom in the O.E.E,.C. Documents’ 
xchange scheme. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirors of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their inser: ion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week prece!ing 
the meetings. In all cases the TIME and PLACE at wich 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day, June 2nd.—Liverroon. Brancu: Liver) 0} 
pe creauy * Society, 9, The Temple, 24, Dale Sti xt, 
Liverpool, Electrical Quiz Team, 7 p.m. 
Engineers’ Guild 
Tues., June 6th.—MeTROPOLITAN BRANOH: Cax:on 


Hall, Westminster, S.W.1, “The Organisation of ‘he 
Medical Profession,” Charles Hill, 6 p.m. 


Engineer Surveyors’ Association 
Friday to Sunday, June 16th to 18th.—Annual ( n- 
ference at Buxton. x, 
Institute of Industrial Supervisors 
Thurs., June 15th.—SMETHWIOCK SECTION : Chance Tec!)- 
nical College, Cocketts Lane, Smethwick, Case Probl: 1 
Night, 7 p.m. 





Institute of Navigation 
Fri., June 16th.—Royal Geographical Society, 1, Kens- 
ington Gore, London, 8.W.7, “A Survey Flight to 
South Africa,” J. L. Cowan ; “ Light Aircraft Navigu 
tion,”’ Michael Townsend, 5 p.m. 
Institution of Electrical Engineers 
Sat., June 17th.—S. Miptanps StTupeEnts’ Secrio. 
Summer outing to Stratford-upon-Avon. 
Institution of Gas Engineers 
Tues., June 6th, to Fri., June 9th.—Eighty-Seven| |, 
Annual General Meeting in Bournemouth. 
Institution of Mechanical Engineers 
Sat., June 10th.—YorxksuHtreE Brancn, GRADUATES’ 
SECTION: visit to Ladybower Reservoir, neu 
Sheffield. 
Institution of Mining Engineers 
Wed., Thurs. and Fri., June 14th, 15th and 16th.—Summe 
meeting in Cardiff. 


Junior Institution of Engineers 
Wed., June 7th.—MIpLAND Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham 
Presidential Address, ‘Mainly About Steel,” A. 
Roebuck, 7 p.m. 
Mechanical Handling Exhibition and Convention 
Tues., June 6th to Sat., June 17th—Grand and National 
Halls, Olympia, London. 
North-Western Fuel Luncheon Club 
Wed., June 7th.—Engineers’ Club, Albert Square, Man- 
chester, ‘‘ Coal Versus Oil,’’ Sir Charles Ellis, 12.45 p.m. 
Royal Institution of Chartered Surveyors 


Mon., June 5th.—12, Great George Street, Westminster, 
8.W.1, Annual General Meeting, 5 p.m. 

Thurs., June 15th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, general meeting 
of members qualified as quantity surveyors, 6 p.m, 


Women’s Engineering Society 
Thurs., June 15th.—35, Grosvenor Place, 8S.W.1, annual 
general meeting, 7 p.m. 





Launches and Trial Trips 


Rio BERMEJO, passenger and cargo liner; _ built 
by Alexander Stephen and Sons, Ltd., for the 
Flota Mercante del Estado, Argentina; length 
460ft, breadth 62ft, depth 38ft; deadweight 8300 
tons; Stephen-Sulzer oil engine, 8000 b.h.p., sea 
speed 15 knots. Trial, April. 

British GENERAL, motor tanker; built by 
Furness Shipbuilding Company, Ltd., for the 
British Tanker Company, Ltd.; length 490ft 10in, 
breadth 61ft 9in, depth 33ft llin, deadweight 
12,150 tons ; Vickers-Armstrong-Doxford oil engine, 
four cylinders, 600mm diameter by 2320mm com- 
bined stroke, 3300 b.h.p., speed 12-66 knots. 
Trial, May 10th and 11th. 

Hypra, cargo liner; built by Hall, Russell and 
Company, Ltd., for Brunsgaard Kisteruds Skibsak- 
jeselskap ; length 263ft, breadth 41ft 10in, depth 
18ft Tin, deadweight 2300 tons; Hall, Russell- 
Fredriksstad steam motor, taking superheated 
steam from two boilers. Launch, May 16th. 

LANGLEECLYDE, cargo liner; built by Blythswood 
Shipbuilding Company, Ltd., for Medomsley Steam 
Shipping Company, Ltd.; length 460ft, breadth 
62ft 6in, depth 41ft 6in, deadweight 10,500 tons ; 
Barclay Curle-Doxford oil engine, six cylinders, 
670mm diameter by 2320mm combined stroke, 
6800 b.h.p. Launch, May 16th. 

FARAHMAND, salvage tug; built by Ferguson 
Brothers (Port Glasgow), Ltd., for the British 
Tanker Company, Ltd. ; one set of triple expansion 
engines. Launch, May 17th. 
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The Internal Combustion Engine 
Industry 


AFTER spending October and November of 
last year on a mission of inquiry in the U.S.A., 
under the auspices of the Anglo-American 
Council on Productivity, the productivity team 
representing the internal combustion engine 
industry, has published its report. It deals 
with all phases of production, examines reasons 
for the very considerably higher output attained 
in the U.S.A., and makes important recom- 
mendations. The differences between the 
markets supplied by the industries of the two 
countries and their effect upon technique and 
output is noted, especially considering that 
90 per cent of U.S.A. production is for the home 
market, while the same percentage of British 
output is for export. Linked with this is a 
criticism of the availability of machine tools 
and the suggestion that the export policy with 
regard to machine tools needs examination. 
In the U.S.A. there is a surplus and new tools 
can be supplied within a period of thirty days 
to six months, whereas 334 per cent of British 
tools are for export and delay in delivery is 
between eighteen months and three years. 
Another strong point which is made is the 
better utilisation of labour in the U.S.A., 
especially the use of each individual’s time and 
the acceptance of non-craftsmen by both 
management and the unions. In America it is 
usual for one man to operate several machines 
and the workers believe that the high standard 
of life is the result of efficiency engendered by 
competition. The attractive variety of food 
available to the American worker is con- 
sidered to be partly responsible for the high 
output. Other influences on productivity con- 
sidered in the report are: the American wish 
for a high standard of life, production conscious- 
ness, appreciation of the use of time, the 
measurement of the performance of workers 
and management and the strong pressure of 
American women for better domestic standards. 
The training methods adopted in America are 
reviewed and the inference drawn that our 
apprenticeship schemes need to be overhauled, a 
shorter and more concentrated course being 
suggested. In the general findings it is stated 
that changes must be made in administration 
policy, machine tool supply and design, pro- 
duction methods, trade union agreements, 
wages structure and training methods if Britain 
is to hold its position in the world’s markets. 
The report instances the use of cheap and 
simple materials in America as a cost-reducing 
factor and gives the reduction of the labour 
content of the product as the principal concern 
of American production planning. Mechanical 
handling by various methods is noted and the 
cost of an electrical horsepower is quoted at 
2 cents an hour against 14 dollars for a man 
developing } h.p. Among the more important 
recommendations made in the report are: a 
simplified wage structure, acceptance of time 
study, increase in incentive by reduction of 
taxation, check on performance of operators 
to expose wrong methods and the elimination 
of restrictive practices. 


Port of Liverpool Marine Radio 


Last week an improved harbour radio com- 
munications system, designed to expedite the 
docking of ships, was inaugurated at Liverpool, 
the ceremony taking place on board the Mersey 
Docks and Harbour Board’s tender ‘‘ Galatea ” 
in the Crosby Channel and 5 miles distant from 
the Gladstone dock radar station. | When 
handing over, Air Vice-Marshal O. G. Lynwood, 
a director of the manufacturing company, said 
that it was fitting for this country to lead the 
way in harbour navigational control by install- 
ing such a comprehensive system of com- 
munications. In his reply, Mr. C. MeVey, 
Chairman of the Mersey Docks and Harbour 
Board’s Marine Committee, stated that the 
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policy of the Board was to provide the best 
facilities and that with this in mind it had 
ordered the new equipment, which consisted 
of ten shore stations and 150 portable trans- 
mitter-receivers having a range of 28 miles and 
weighing 20lb each. He felt sure that the 
scheme would be a complete success. Six radio 
frequency channels within the internationally 
agreed band would be used, two of which were 
allocated for navigational aid and harbour 
supervision and the remainder for communica- 
tions with respect to docking. By enabling the 
pilot and the master to receive advance inform- 
ation of the dock allocated and the berthing 
facilities available, Mr. McVey continued, con- 
siderable time was saved because the master 
would be able to rig the ship’s derricks and 
make other necessary arrangements to permit 
unloading operations to commence immediately 
after berthing. 


Sir William Stanier’s New Appointment 

THE Minister of Supply has this week 
announced the appointment of Sir William A. 
Stanier, F.R.S., as chairman of the board of 
Power Jets (Research and Development), Ltd. 
He has-been a director of the company since 
1944. Sir William, it may be recalled, was born 
at Swindon in 1876 and served an apprentice- 
ship in the Great Western Railway locomotive 
works there. Altogether, he remained with the 
former Great Western Railway for about forty 
years, during the last nine of which years he was 
principal assistant to the chief mechanical 
engineer. Sir William left the service of the 
G.W.R. in 1931 to become chief mechanical 
engineer of the London, Midland and Scottish 
Railway, from which position he retired in 1944. 
During the second World War he went to the 
Ministry of Aircraft Production as its scientific 
adviser, an appointment which he continues to 
held under the Ministry of Supply. Sir William 
is Chairman of the Ministry’s Industrial Gas 
Turbine Committee and of the British Stand- 
ards Institution’s Mechanical Industries Divi- 
sion and Welding Committee. In addition, he 
serves on the Executive Committee of the 
National Physical Laboratory, is a director of 
the Fulmer Research Institute, and a governor 
of the College of Aeronautics. Sir William was 
elected to membership of the Institution of 
Mechanical Engineers in 1908, and succeeded 
to the presidency in 1941. He is also a member 
of the Institution of Locomotive Engineers and 
an honorary member of the American Society of 
Mechanical Engineers. 


The Late Mr. M. J. B. Davy 


WE regret to have to record the death of 
Mr. Maurice John Bernard Davy, F.R.Ae.S8., 
deputy director of the Science Museum, South 
Kensington, which occurred in hospital in 
London on Thursday, June Ist. In addition 
to his office of deputy director, Mr. Davy was 
Keeper of the Department of Air and Water 
Transport in the Museum, and was widely 
known as an authority on the history and 
development of all branches of aeronautics. 
Maurice Davy, who was the only son of the late 
Lieut.-Colonel J. J. Davy, was born in 1892 and 
was educated at Douai Abbey and by private 
tuition. During the first World War he served 
as a Pilot Officer in the Royal Flying Corps. 
Davy’s work at the Science Museum began in 
1920, under the directorship of Sir Henry 
Lyons, and in the succeeding years he took a 
prominent part in the building up of the excel- 
lent collection of aercnautical objects which the 
Museum houses. He was appcinted Deputy 
Keeper of the Department of Air and Water 
Transport in 1935, and three years later was 
promoted to the position of Keeper. Mr. Davy’s 
extensive knowledge of aeronautical matters 
is clearly revealed in the books and pamphlets 
which came from his pen during his years at 
South Kensington. They included the series 





of official handbooks to the National Aero- 
nautical Collections and a monograph on the 
pioneer work of Henson and Stringfellow, which 
appeared in 1931. Its preparation involved a 
great deal of research, extending over many 
years, as it describes very concisely the history 
of the development of mechanical flight between 
1840 and 1868. Another important contri- 
bution made by Mr. Davy to the literature of 
aeronautics was the monograph on “‘ The Inter- 
pretive History of Flight,” which was published 
in 1937, 


Scientific and Industrial Research 
in Australia 


Tue first annual report of the Australian 
Commonwealth Scientific and Industrial Re- 
search Organisation has appeared this week. It 
covers the year ended June 30, 1949, and deals 
fully with the work of the Organisation, which, 
by a recent Act, took over the functions of the 
Council for Scientific and Industrial Research. 
The activities of the Organisation range over a 
very wide field, which includes such subjects as 
irrigation, fuel, industrial chemistry, physical 
metallurgy, electrotechnology, and atomic 
physics, as well as animal health and production, 
entomology, food, and forest products. Much 
of the work accomplished in the year reviewed 
was naturally of a preliminary and organisa- 
tional character, but an extensive programme 
of researches is being carried out. As an 
example, the report makes reference to an 
investigation into the gas, coke and by-product 
making properties of Australian coals, which 
is proceeding in co-operation with the National 
Gas Association. In addition, pilot-scale work 
is being undertaken on the fluid bed carbonisa- 
tion and on the fluid bed complete gasification 
of brown coal for the production of gas suitable 
for use in the Fischer-Tropsch synthetic liquid 
fuel process. But, as a general comment, the 
report says that one of the greatest difficulties 
being faced by the Organisation in the prosecu- 
tion of its research programme is the lack of 
suitable buildings and the extreme slowness 
with which they can be provided. 


The Mechanical Handling Exhibition 


To mark the opening of the Mechanical 
Handling Exhibition, a luncheon was given at 
Olympia, London, on Tuesday last, at which 
Sir John Anderson, President of the Dock and 
Harbour Authorities’ Association, was the 
principal guest. In the course of an after- 
luncheon speech, Sir John suggested that leaders 
of industry in this country had been relatively 
slow in becoming alive to the importance of 
applying as speedily as possible in their own 
spheres the results of scientific research and 
discovery, although, of course, there were some 
outstanding exceptions. Nevertheless, he said, 
the use of mechanical devices had been carried 
very far indeed in the productive industry of 
this and other countries by reducing costs and 
making a vastly greater quantity and range of 
products available to the consumer public. 
The exhibition, Sir John continued, was con- 
cerned with the uses of mechanical aids, not for 
manufacturing, but for the handling of mate- 
rials, and there was no question at all of the 
value of such devices in increasing output, with, 
in most cases, a substantial amelioration in the 
conditions of work. But, Sir John asserted, 
while there must be a benefit to workers in the 
lightening of their labour, and while employers 
ought to be assured of a fair return on capital 
employed in installing new devices, the benefit 
should accrue in the main to the community in 
the lowering of costs. Mr. C. E. Wallis, chair- 
man of Associated Iliffe Press, Ltd., presided 
at the luncheon, and speeches were also made by 
Mr. D. Blee, member of the Railway Executive 
and by Mr. B. C. Morton, President of the 
National Executive, Mechanical Handling 
Engineers. 
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A Short History of Radio-Activity 


By T. W. CHALMERS, DSc. 
(Continued from page 648, June 2nd) 
No. XII—THE URANIUM-238 SERIES 


LLOWING the discovery that polonium 
was a disintegration product of radium, it 
became a problem of first-class importance to 
determine whether uranium, thorium, 
radium and actinium were all primary radio- 
active substances. 

As early as 1903, the very year in which 
the spontaneous atomic disintegration theory 
was founded, Rutherford and Soddy began 
to suspect that radium at least was not a 
primary radio-active element. Their argu- 
ment to that end was simple but impressive. 

According to the knowledge available at 
that date, the half-life period of thorium was 
about 2400 million years and that of uranium 
about 600 million years. In contrast the 
half-life period of radium was merely about 
1300 years. That figure implied that if 
radium had formed any part of the earth’s 
crust at the creation only about one-millionth 
of the mass originally created would have 
remained undecayed after 26,000 years, a 
period very short relatively to the probable 
life of the earth.* To-day the activity of the 
mass would have fallen to a value not more 
than that actually shown by an equal mass of 
pitchblende instead of being over a million 
times as great. It seemed highly improbable 
that the radium now present in the earth’s 
crust was the surviving residue of a mass that 
had been suddenly created at a quite recent 
date in the earth’s history. It was much 
more reasonable to suppose that it was being 
continuously produced by the decay of a 
primary element coeval with the creation of 
the earth. 

Radium must therefore, it seemed, be a 
decay product of either uranium, thorium or 
actinium. From the first Rutherford sus- 
pected that its progenitor was uranium. 
Had Rutherford in 1903 known the atomic 
weights of the elements concerned as accu- 
rately as we know them to-day he would 
have been able to obtain ready confirmation 
of his suspicion. Actinium with an atomic 
weight of 227 could not produce radium of 
atomic weight 226 by the emission of an a 
particle of relative mass 4. In the case of 
thorium of atomic weight 232 the emission 
of one a particle would have been too little 
and of two too much to produce radium. 
Uranium of atomic weight 238 alone satisfied 
the arithmetical requirements. Three suc- 
cessive emissions of a particles from it would 
produce an element of atomic weight equal 
to that of radium. 

Rutherford’s argument followed other 
lines. If, he said, uranium were the pro- 
genitor of radium, then pitchblende and all 
other uraniferous ores—if they were, as pre- 
presumably they must be, in the state of 
radio-active equilibrium—ought to show a 
uniform ratio between their radium and 
uranium contents. 

This subject was studied independently 
by Boltwood, McCoy and Strutt (Lord 
Rayleigh) during 1904-5. Direct measure- 
ment of the ratio was impracticable. The 
general method employed consisted of dis- 
solving the mineral and of measuring the 
amount of radium emanation emitted from 
the solution. The argument was that the 





* From purely dynamical considerations Lord Kelvin 
had estimated that the age of the earth was about 100 
million years. Modern estimates based on data provided 
by the 


lhenomena of radio-activity place it at about 
3200 million years. 


amount of emanation emitted in a given time 
was proportional to the radium content of the 
mineral. The overall results showed that the 
ratio of radium to uranium in pitchblende 
and other uraniferous ores obtained from 
widely dispersed sources was remarkably 
constant. Modern and more refined studies 
have shown that the ratio of radium to 
uranium in old uraniferous ores is approxi- 
mately one part in 3,400,000. 

In 1903 Soddy began an experiment 
designed to detect the actual production of 
radium by uranium and to measure the rate 
at which it was produced. His method con- 
sisted of preparing a uranium salt scrupu- 
lously freed from its naturally accompanying 
radium and of observing the growth of 
radium emanation from it with the passage 
of time. If uranium were not only the pro- 
genitor but the immediate parent of radium 
positive signs of the production of radium 
should have been received within less than 
an hour. No such signs were manifested. At 
the end of eighteen months the amount of 
emanation produced was only a very minute 
fraction of what it should have been if the 
uranium decayed directly into radium. As 
the years passed the rate at which the 
emanation was produced increased. The 
experiment was continued actually for thirty - 
three years. 

Long before the expiry of that time, how- 
ever, it had become obvious that the explana- 
tion of Soddy’s results lay in the fact that 
uranium was not the direct parent of radium. 
There must be an unknown intermediate 
element having a slow rate of decay. Until 
the uranium had produced this intermediate 
element in sufficient amount and until it in 
turn had decayed into radium the amount of 
emanation collected could not be otherwise 
than minute. From an analysis of Soddy’s 
results it could be deduced that the inter- 
mediate decay product had a half-life period 
of about 100,000 years, a figure much less 
than that of uranium, but at least times 
as great as the half-life period of radium. 

The suspected intermediate element was 
tracked down in 1907 by the American 
physicist, Boltwood. He called it “ ionium.”’ 
This new element proved to be identical in 
all chemical respects with thorium, but as 
regarded its radio-activity it was quite dis- 
tinct. It could not be separated from 
thorium by chemical means with the result 
that if the original pitchblende or other 
uraniferous ore contained any thorium—as 
many of them do—the ionium was removed 
with the thorium during the purification 
stage applied for the purpose of extracting 
that element. Subsequently it was found 
possible to separate ionium from thorium by 
physical means, a fact which in itself showed 
that while identical chemically with thorium 
it was not fundamentally the same substance. 
When its activity was studied it was found to 
be many times more active than thorium. In 
addition, it emitted only a-rays, whereas the 
a-rays of thorium were, or so it seemed, 
always accompanied by f-rays. When the 
half-life period of ionium was accurately 
determined it was found to be 80,000 years, a 
figure which agreed satisfactorily with that 
forecast from Soddy’s experiments and which 
was widely different from that of thorium. 

With the discovery of ionium the disinte- 
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gration of uranium might in 1907 have been 
represented in the following manner :— 


/ 
Ur At. wt. 238 


Ra 226 


-+ 7) 
= 
> 


Rapid 
Decay 
bw 


) 
Bi 
Ss © 


Decay 


pby 


Active Deposits 


Slow 
ea = 
= 


( 


| va 
Ra-F (polonium) 
Ra-G (lead) 206 


URANIUM DISINTEGRATION SERIES—CIRCA 1907 


From radium downwards the series 
appeared to be substantially complete. ‘The 
atomic weight of radium was known to be 
about 226 from Madame Curie’s latest 
measurement of it. Five stages of a particle 
emission from radium would produce an 
element Ra-G of atomic weight 206, a figure 
which was in substantial agreement with the 
accepted atomic weight of lead with which 
Ra-G had been identified. (In 1917 Soddy 
carried out a direct measurement of the 
atomic weight of lead derived from pitch- 
blende. The figure at which he arrived was 
206-05). 

From radium upwards, however, the 
series was obviously incomplete. Three, and 
not two, stages of a particle emission were 
required to produce radium, 226, from 
uranium, 238. There seemed to be a missing 
stage of a particle emission between uranium 
and radium. 

At first Rutherford, Geiger and others were 
inclined to argue that this missing stage was 
to be explained on the basis that the decay of 
@ uranium atom was accompanied by the 
emission of two a particles. This theory was 
abandoned after Geiger and Nuttall pub- 
lished the results of an examination of the 
a-rays emitted by purified uranium. ‘The 
examination was carried out by means of the 
Wilson cloud chamber method. Alpha 
particles injected into an atmosphere of 
supersaturated air act as condensation nuclei 
and leave behind them vapour trails which 
reveal the extent to which the particles pene- 
trate into the air. The experiments showed 
that the a-rays from uranium fell into two 
quite distinct groups, the penetration 
achieved by one group being unmistakably 
greater than that of the other. The inference 
was that the two sets of rays came from two 
different elements, that the uranium exam- 
ined was in reality a mixture of these two 
elements and that the purification process 
employed had failed to separate them. 

One of these elements—that responsible 
for the a-rays of the lower order of penetra- 
tion—was designated Ur-I and the other 
Ur-II. Subsequent investigation by Ruther- 
ford, Geiger and others led to the conclusion 
that Ur-I had a half-life period of 4-8 x 10° 
years and Ur-II a half-life period of 2 x 10° 
years. 
Thus Rutherford’s early suggestion was in 
a way fulfilled. The substance to which the 
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name “ uranium ” had long been applied did 
disintegrate with the emission of two a 
part icles; but it did so because it was a 
mixture of two closely related, almost in- 
separable, elements, each of which decayed 


Element Half-life 
a 
Ur-I 238 4-56 x10%y 
| fb 
Ur-X-I 234 24-5d 
| by 
Ur-X-II 234 68s 
| a 
Ur-II1 234 2:7xl0®y 
| aa 
To 230 8x 104 y 
| a 
Ra 226 1590 y 
| a 
tm, 222 3°82d 
er 
Ra-A 218 3°05 m 
| B 
Ra-B 214 26-8 m 
| 
Ra-C 214 19-7 m 
(99-97%) By | _ a (0-03%) 
| | 
Ra-C’214 Ra-C’” 210 
ae te 1-5x10— s—1-32m 
a | B 
| Je 
Ra D 210 22y 
Vas 
Ra-E 210 5d 


7a 


J 
Ra-F 210 (polonium) 140d 


Ra-G 206 (lead) stable 


URANIUM -238 SERIES 


with the emission of one a particle. The 
substance Ur-I now became the primary 
member of the uranium-radium disintegra- 
tion series and to it the atomic weight 238 
was assigned. One stage of a particle 
emission from it would produce Ur-II with 
an atomic weight of 234. From Ur-II one 
stage of a particle emission would produce 
ionium, the atomic weight of which would be 
230. Ionium in turn, by the loss of another 
a particle, would produce radium, the atomic 
weight of which ought therefore to be, as it 
was known to be, 226. 

Following the discovery that purified 
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uranium was really a mixture of the primary 
element Ur-I with one of its decay products 
Ur-II, attention was turned to the element 
which had been known for a number of years 
as Ur-X. There was no doubt about the 
established fact that this substance decayed 
with the emission only of 8 and y-rays. But 
when the velocity of the B-rays was carefully 
measured it was found that the f particles 
emitted fell into two distinct, non-overlapping 
groups, a relatively slow-moving and a rela- 
tively fast-moving group. The implication 
was that Ur-X was a mixture of two closely 
related substances, which the process of pre- 
paring it had failed to separate, and that 
each decayed with the emission of f rays. 
The element responsible for the emission of 
the slow-moving group of f particles was 
called Ur-X-I and the other Ur-X-II. 

The exact position of these two substances 
in the disintegration series was not imme- 
diately evident. It is, however, now accepted 
that they lie between Ur-I and Ur-II and 
that the second is the immediate daughter of 
the other. The half-life period of Ur-X-I has 
been found to be 24-5 days and that of 
Ur-X-II 68 seconds. The element Ur-X-II, 
the immediate parent of Ur-II, has been 
called ‘ brevium” because of its short 
life. 

With these developments the uranium-238 
disintegration series appears as shown in the 
accompanying table. This table sets forth 
the successive products, their atomic weights, 
the rays they emit and their half-life periods 
according to the latest available knowledge. 

It will be noticed that the “rayless” 
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changes originally assigned by Rutherford 
to Ra-B and Ra-D are now represented as 
B-ray changes. These two elements have 
been shown to decay with the emission of 
very “soft” B-rays, the ionisation effect of 
which is slight and difficult to detect. Ruther- 
ford’s argument based on the assumption 
that they were “rayless’’ is not thereby 
invalidated. 

A second point of interest relates to Ra-C. 
Rutherford originally made this element the 
immediate parent of Ra-D and assigned to it 
the emission of a, 8 and y-rays. It is now 
known that no radio-active element decays 
with the emission of a and f-rays simul- 
taneously. The change is either an a or a B 
change. A f-ray change may or may not be 
accompanied by the emission of y-rays. This 
principle is exemplified in the case of Ra-C. 
It has been proved experimentally that there 
is a bifurcation in the decay of the atoms of 
this element. Out of every 10,000 Ra-C 
atoms present 9997 decay with the emission 
of 8 and y-rays into an intermediate element 
Ra-C’, which almost instantaneously decays 
with the emission of a-rays into Ra-D. The 
remaining three atoms of Ra-C decay with 
the emission of a-rays into another inter- 
mediate product Ra-C”, which decays in turn 
with the emission of B-rays into Ra-D. Thus 
both the bifurcations result in the same over- 
all decay of Ra-C into Ra-D. 

Recent research has shown that there are 
at least two other similar bifurcations in the 
uranium-238 series, one connected with the 
decay of Ur-X-II and the other with that of 
Ra-E. 


New Eastern Region Signalling 


No. I 


ms electrification of the Eastern Region 
main line from Liverpool Street to Shen- 
field, which was described in our issue of 
Sept. 30—Oct. 14, 1949, has been accompanied 
by one of the largest schemes of resignalling 
ever undertaken in this country. In mileage 
and in density of traffic it is closely com- 
parable with that of the former Southern 
Railway between Waterloo and Hampton 
Court Junction, opened in 1936; but the 
new work includes a diversity of signalling 


practice of great interest to signal engineers 
and operating men alike. Not all the 20} 
route miles between Liverpool Street and 
Shenfield have been equipped under the 
contracts just concluded, as the outermost 
section, from Gidea Park to Shenfield, 62 
miles, was resignalled at the time the line 
was quadrupled, between 1931 and 1933. 

The scheme just concluded was drawn up 
before the outbreak of war at the time Mr. 
A. E. Tattersall was signal engineer of the 
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Southern Area of the L.N.E.R. The work 
has been completed under the direction 
of his successor, Mr. A. Moss, now signal 
and telecommunications engineer, Eastern 
Region, British Railways. To Mr. Moss 
we are indebted for much courteous help in 
the preparation of these articles, and for the 
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part of the scheme in 1933, only one inter- 
mediate signal-box remained between Gidea 
Park and Shenfield, the one at Brentwood. 
It may be added that this quadrupling of the 
line was accompanied by the construction 
of a burrowing junction with the Southend 
line at Shenfield, and very soon after the 





Fic. 2—NEW SIGNAL-BOxX, GOODMAYES 


opportunity of seeing the new signal-boxes 
under traffic conditions. 

From a comparatively early date in the 
history of the old Great Eastern Railway 
the enormous passenger traffic centred upon 
Liverpool Street provided an operating pro- 
blem of the first magnitude, and consequent 
upon the appointment of F. V. Russell— 
himself a locomotive engineer of high reputa- 
tion—as operating superintendent, the ser- 
vice was developed to what was surely the 
utmost possible with steam locomotives 
and semaphore signalling. It is remarkable 
to recall that at the height of this intensely 
worked steam service about fifty trains per 
hour were handled at Liverpool Street in 
the peak periods, bringing, on an average, 
45,000 passengers between them. In 1924, 
the fiftieth anniversary of the opening of 
the station, approximately 80,000 season 
tickets were available at Liverpool Street, 
while a total of about 50,000 ordinary tickets 
were issued daily. The signalling at the 
terminus -was that installed by Messrs. 
McKenzie and Holland in 1895 in conjunction 
with Sykes lock and block, and it is certainly 
a tribute to the efficiency of the signalling 
arrangements that this extremely heavy 
traffic, together with the associated light 
engine movements, were handled safely for 
so Many years. 

The completion of the first stage of the 
Liverpool Street-Shenfield scheme—the 
quadrupling of the line east of Romford— 
relieved an operating problem distinct from 
that existing at the terminus, though none 
the less acute in its way. Ascending the 
Brentwood incline, with 3} miles mostly at 
about 1 in 100, necessarily involved slow 
running with heavy express passenger and 
freight trains, and although intermediate 
block posts were provided at Brentwood 
Bank and Ingrave, the 5 miles between 
Harold Wood and Shenfield constituted a 
bottleneck. Quadrupling of the line at once 
relieved this position, but it was accom- 
panied by the installation of four-aspect 
day colour light signals so spaced as to permit 
of a three-minute headway at the normal 
running speeds of steam-hauled trains on 
that section. On the completion of this 


completion of the work the London and 
North-Eastern Railway was able to provide 
considerably improved services to East 
Anglia, as from January 1, 1934. It will be 
appreciated that the existence of these track 
and signalling facilities form an integral 
part of the Liverpool Street-Shenfield elec- 
trification scheme. 

The new signalling work just concluded 
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Junction and Stratford itself, to Genera] 
Railway Signal Company. 

(3) From the eastern extremity of the 
Stratford interlocking to Gidea Park, roughly 
10 route miles, and including 50 miles of 
track circuiting, to Westinghouse Brake and 
Signal Company. 

The work was completed in stages, accord. 
ing to programme, at successive week-ends 
from June 26 till August 21, 1949. 

While the system of signal aspects and 
traffic facilities provided are, of course, the 
same throughout the 13} miles between 
Liverpool Street and Gidea Park, no attempt 
has been made to standardise the means by 
which that end has been achieved. The 
relay interlockings at Goodmayes, Stratford, 
Liverpool Street and elsewhere are of the 
contractors’ own design, and this feature 
makes the installation of very great interest, 
especially as two of the systems of route 
relay interlocking included have not pre. 
viously been used to any extent in this 
country. In description it will be convenient 
to take the outermost section first, as linking 
up with the existing four-aspect signalling 
to Shenfield, and to work inwards to the 
terminus. This, also, was generally the 
order in which successive sections of the 
work were programmed to be brought 
into use. 


GIDEA PaRK TO MARYLAND SIGNALLING 


There are nine passenger stations, including 
Gidea Park ; by means of the “ flyover ”’ at 
Ilford the up and down “ main ”’ tracks are 
transferred from the south to the north side 
of the line, so that at Stratford suburban 
trains using the “ electric ” lines can provide 
easy interchange of traffic with tube trains 
of London Transport Executive which ascend 
to the surface at this station. Actually, all 
four running lines are electrified, but the 


FIG. 3—-ILFORD STATION SIGNAL -BOX—CONTROL PANEL AND LOCKING FRAME 


covers the 13} route miles between Gidea 
Park and Liverpool Street, and for its 
execution three contracts were let : 

(1) Liverpool Street station and _ its 
approach lines, including Bethnal Green 
Junction, to Siemens and General Electric 
Railway Signal Company. 

(2) From the eastern extremity of the 
Bethnal Green interlocking to Stratford, 
including interlockings at Mile End, Bow 


official designations “‘ main ”’ and “ electric ” 
are used, together with the term “‘ suburban,” 
which latter relates to the lines joining in at 
Bethnal Green to form the six-track approach 
to Liverpool Street. The four running lines 
between Gidea Park and Maryland are 
signalled so as to permit of an intense electric 
service. As an example there are no less than 
forty running signals on the up “ main ”’ line 
between the west end of Gidea Park Station 
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and the eastern end of Maryland, an average 
spacing of a little under 400 yards. Of these, 
eighteen are automatic and twenty-two con- 
trolled. In the vicinity of stations, however, 
to provide for working at close headway with 
electric stopping trains, additional signals are 











Fic. 4—-TYPICAL LAY-OuUT OF ELECTRIC 
LEVER LocKs 


installed near the entrance to each station 
platform, and there the spacing is consider- 
ably less. There is a total of forty-five 
running signals on the up “electric” line 
between the same two points. An example is 
given in Fig. 1 of the lay-out on the down 
“electric” line from Seven Kings, through 
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is designed to provide for a close approach 
to Chadwell Heath Station while another 
train is standing in the platform or just 
getting away. 

This particular example illustrates the 
difficulty, on a main line railway, of arranging 
signals with mathematical precision to afford 
close headway working with electric trains. 
The use of the same tracks at other than peak 
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platforms, are also used by long-distance 
steam passenger trains, and on the up main 
line speeds are often in excess of 60 m.p.h. 
Generally speaking, in leading up to a 
“red,” it has been found necessary to have 
two successive signals displaying ‘‘ double 
yellow,” and then one displaying “single 
yellow,” though in some special cases when 
the signal spacing is very short in relation to 





Fic. 6-COLOUR LIGHT SIGNALS ON OVERHEAD STRUCTURE 


suburban hours by freight trains has con- 
stantly to be borne in mind, and where turn- 
outs exist the spacing of the signals must 
necessarily be something of a compromise. 
The use of these intensively worked lines by 
other than electric trains has required careful 
consideration to be given to the signal aspects 
displayed. All the running signals are four- 
aspect; but, to take one example, where 
signals are so closely spaced as DE8C and 
G.33, shown in Fig. 1, only 1294ft, it is clear 





Fic. 5-GOODMAYES CONTROL PANEL 


Goodmayes, to Chadwell Heath. Here it 
will be seen that there are two instances of 
spacing under 500ft.; but whereas that 
between signals G.31 and G.33 is dictated by 
the presence of the turnout into the down 
reception lines passing clear of the Good- 
mayes platforms, that between G.47 and G.53 


that the successive aspects normally dis- 
played by four-indication signals would not 
provide adequate braking distances, even 
with multiple-unit electric trains fitted with 
the electro-pneumatic brake. The main lines, 
on which the signals spacing is generally 
similar, except at the entrance to station 


permissible speeds, three successive ‘‘ double 
yellows” are needed. This practice is con- 
fined to the “‘ main ” lines, and is adopted to 
provide adequate braking distance for long- 
distance passenger trains. On the “ electric” 
lines, although an additional signal is pro- 
vided at the entrance to each station plat- 
form, it has not been found necessary to use 
more than two successive “ double yellows.” 
A general speed limit of 30 m.p.h. is enforced 
throughout on the “ electric’ lines between 
Gidea Park and Maryland for all steam trains 
except those calling at all stations. The 
aspect diagrams for signals on the adjacent 
“ main ” and “ electric ” lines at Goodmayes 
are given in Fig. 1, and the effect of this 
30 m.p.h. speed restriction on the signal 
aspects can be studied. With the electric 
trains fitted with the electro-pneumatic 
brake no such restriction applies. Tests 
have shown that a train travelling at 50 
m.p.h. on level track can be brought to rest 
in about 850ft by an emergency application. 
On the section between Maryland and Gidea 
Park the gradient, though not severe, is in 
favour of up trains, averaging about 1 in 450 
throughout this length. 


Tue New Sicnat- BoxEs 


The line was previously equipped with 
Sykes “lock and block” and manually 
operated semaphore signals and points. The 
following signal-boxes were concerned :— 
Maryland; Forest Gate Station; Forest 
Gate Junction; Manor Park Station; 
Aldersbrook ; Ilford West Junction ; Ilford 
East ; Ilford Carriage Sidings ; Seven Kings 
West; Seven Kings East; Goodmayes 
West ; Goodmayes East; Chadwell Heath 
Station ; Chadwell Heath Yard ; Crowlands ; 
Romford ;* and Gidea Park.* 

Those marked with an asterisk * have been 
retained and adapted to the new arrange- 
ments, but the remainder have now been 
closed. Four new signal-boxes have been 


t 
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opened at Chadwell Heath, Goodmayes, 
Ilford car sheds and Ilford Station, of which 
Goodmayes Fig. 2 contains a route-relay 
interlocking. The reduction in the number 
of signalboxes needed from fourteen to seven, 
accompanied by a reduction in working 
expenses, is made possibly by complete 
track circuiting and the consequent extension 
of the area that can be controlled from one 
point. With the exception of Goodmayes 
all the new interlockings are of the electro- 
mechanical type, with the points operated 
by full-sized mechanical levers, manually 
in most cases, and colour-light running signals 
controlled from thumb switches on a panel 
diagram. Some of the ground shunt signals 
are also manually worked. The control panel 
and locking frame in Ilford Station box is 
shown in Fig. 3. 

These electro-mechanical interlockings 
differ from those put into service in the North- 
Eastern area of the former L.N.E.R. in that 
the interlocking between the full-sized levers 
is mechanical, and that relays are used for 
interlocking purposes only between those 
functions controlled by thumb switches on 
the panel diagram and the mechanical levers. 
In the pioneer relay interlockings of the 
electro-mechanical type at Sessay Wood 
Junction, Eryholme, and elsewhere, it will 
be recalled that no mechanical interlocking 
at all is included ; all interlocking, even that 
between point levers, was accomplished 
through relays and electric lever locks fitted 
to the mechanical lever tails. A typical lay- 
out in the new installation is shown in Fig. 4. 


GooDMAYES INTERLOCKING 


The route-relay interlocking at Goodmayes 
is of the Westinghouse type as previously 
installed in the large installations at Hull and 
Northallerton in the North-Eastern area of 
the former L.N.E.R. To set up a route 
requires the operation of only one switch, 
but whereas on the early installations of 
this type of interlocking, which were of large 
size, the route switches were grouped 
together below the diagram portion of the 
control panel, at Goodmayes the track lay-out 
is a fairly simple one ; the maximum number 
of routes from any one point of divergence is 
three, and the thumb switches have been 
arranged on the illuminated diagram adjacent 
to the geographical positions of the signals 
at entrance to the routes concerned. Indica- 
tion that a route has been set up is provided 
in a series of white lights covering the full 
extent of the route as shown on the track 
diagram ; these lights are 3in diameter and 
spaced approximately lin apart, thus pro- 
viding a prominent indication. The presence 
of a train on any track circuit is shown by 
two red lights, also Zin diameter (Fig. 5). 


TRACK CIRCUITS AND GROUND APPARATUS 


The use of the running rails for traction 
return has necessitated the use of impedance 
bonds to carry the d.c. return currents past 
the insulated joints needed for track circuit- 
ing. This use of impedance bonds, of course, 
applies throughout the work, and not merely 
to the Maryland-Gidea Park section. The 
main running signals are of the multi-lens 
type, with long-range position light junction 
indicators for all diverging and cross-over 
movements other than entering goods yards 
such as that at Goodmayes. The presence 
of the closely spaced overhead structures 
for the catenary wires gave rise to many 
difficulties in obtaining satisfactory sighting 
for the signals; in fact, one might express 
the opinion that no form of signal other than 
the colour-light would be practicable in such 
an area. Telephones are provided at all 
automatic signals, and at all other colour- 
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light running signals carrying ‘“ D”’ plates. 
In accordance with present practice “ P”’ 
signs are not installed. If instructions have 
to be given to a driver to draw ahead past 
a signal that is displaying the danger indica- 
tion, the instructions are given by telephone 
only. The principles underlying the display 
of signal aspects and the working instructions 
apply equally on the sections inward from 
Maryland to Liverpool Street, though the 
interlockings at Stratford, Bow Junction, 
Mile End, Bethnal Green and Liverpool 
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Street station itself require special mention, 
The following details apply to the section 


of the new signalling extending from Mary. 


land to Gidea Park. There are : 

472 track circuits (300 double rail, 179 
single rail); 49 electric point machines: 
97 mechanically worked points ; 255 colour. 
light running signals ; 78 subsidiary signals, 
and 2700 relays of all types. A typical ex. 
ample of signal mounting, with four-aspect 
colour lights on an overhead structure. js 
shown in Fig. 6. 


(T'o be continued) 


Component Production by the British 
Tabulating Machine Company 


OME sixteen years have passed since we last 
KJ dealt with the design, construction and 
operation of the well-known Hollerith tabulat- 
ing machine, which is made at the Letchworth 
works of the group of factories operated by 
the British Tabulating Machine Company, Ltd. 

In the description of the tabulator given at 
that time—see THE ENGINEER of January 26, 
1934—mention was mede of developments 
concerning the rolling total feature likely to be 
incorporated in future tabulators. ‘‘ Total 
rolling ’’ is, of course, now an exclusive feature 
of the two main types of Hollerith electrical 
tabulators and provides the facilities for com- 
plete adding, subtracting and comparing flex- 
ibility between all counters, thus simplifying 
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every phase of accounting work. Apart from 
this major development there have been few 
other fundamental changes in the basic design 
of the Hollerith tabulating machine, although 
its range of application has been considerably 
extended by the introduction of many . new 
attachments and accessories. 

To a very large extent development in 
punched card equipment was held up by other 
more important considerations during the 
1939-1945 period. We were able to see, how- 
ever, in the course of a recent visit to the 
works, that production methods have been 
kept well in line with modern developments 
and have made possible a large increase in 
output. 

At the same time, the adoption of new 
methods and materials has assisted in reducing 
manufacturing tolerances, facilitated inter- 
changeability of components and increased the 
working life of the machines. 

As is now generally known, the Hollerith 
tabulating system is based upon the punching 
of rectangular holes in columns printed across 
and down special cards, and by electro- 


mechanical means the information recorded 
by the holes in these cards can be collated, 
analysed, tabulated, &c., in a variety of ways, 
on machines such as sorters, tabulators, 
collators, reproducers, &c. Machines are 
made to suit a wide range of requirements 
and can be supplied to sort up to 600 
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cards a minute, tabulate the information 
detailed on up to 175 cards a minute, and list 
or print data from cards at a rate of 120 cards 
a minute. The highest degree of precision 
in manufacture and assembly of the com- 
ponent parts of these complicated machines is 
essential, as can well be appreciated when it is 
pointed out that during the tabulating opera- 
tion the time interval for a hole in the card 
for actuating the counter magnet to trip the 
clutch of the recording wheel is approximately 
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§ milliseconds. When the accuracy and speed 
of the machines in operation is coupled with 
tho fact that they work for long continuous 
periods without attention, we think that it is 
no overstatement to Claim that few types of 
machines call for more detailed care and 
precision in manufacture. 


COMPONENT PRODUCTION 


During our visit to the works we were shown 
many examples of modern tooling methods and 
plunt, most of which are already familiar to 
engineers engaged in high standard production. 
We have, however, selected for purposes of 
description, one or two typical examples of 
component production to, give some insight 
into the problems involved and production 
procedure adopted in making some of the 
components for these machines. Most of the 
plant used is of standard types, tooled up for 
batch production and operated by selected and 
trained labour. 

It will be appreciated that the basic accuracy 
of the machine is primarily dependent upon the 
precise registration, size and clean sharp edges 
of the holes punched in the cards. The manu- 
facturing precision entailed in making the 
key punch machine used for this operation is 
not only an interesting example of specialised 
production of components and _ selective 
assembly, but the close tolerances observed are 
typical of those prevailing throughout the 
works. It will be remembered that a tabulator 
card is laid out with eighty vertical columns, 
each capable of recording twelve digits of 
information, i.e., 0-9 and two extra positions 
catering for 11 and 12, the latter also being 


RacK CUTTING MACHINE 


used for other special purposes generally 
referred to as X and Y punching. Any of 
these 960 positions can be punched with holes 
to record the required information. Twelve 
knives or punches. arranged in line in the key 
punch correspond to a vertical column on the 
card. The card is gripped in a carriage on the 
machine and moved along to locate the required 
one of the eighty columns across its width 
beneath the row of knives. 

A key punch in course of assembly with the 
die, stripper and knives fitted can be seen in 
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photograph reproduced on page 676. In this 
unit the die and the stripper are similar units 
manufactured to the same tolerances and 
dowelled together with a shim plate corre- 





SIZING HOLES IN DIE AND STRIPPER 


sponding to the thickness of a card interposed at 
each end. 

The working drawings we reproduce of the 
die and stripper components and their assembly 
show the tolerances which have to be observed 
during manufacture. As 
a matter of interest, 
the sequence of opera- 
tions laid down for pro- 
ducing these compon- 
ents is given below. 


Die or stripper : 

(a) Cut to length 
44,in. 

(6) Rough shape one 
face. 

(c) Grind faces to 
0-266in to 0-268in 
dimension. 


(d) Shape to width 
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0-002 minus 000in dimension (must be square 
and parallel within 0-001in.) 

(7) Dress and straighten without chamfering. 

(k) Finish grind locating face to 0-374in to 
0-375in. 

(1) Mill slots and dress. 

(m) Grind face of slots to finish size. 

Die or stripper block : 

(z) Cut off to length 3 yin. 

(b) (c) Dress and flatten. 

(d) Grind to 0-168in plus 0-002in minus 
000in two faces. 

(e) Shape to width to 0-265in plus 0-00lin 
minus 000in. 

(f) Dress leaving edges square. 

(g) Straddle mill to length 3-309in reset and 
mill 45 deg. chamfer. 

(h) Dress and stamp. 

(t) Finish grind to 0-163in plus 000in minus 
0-00lin and 0-260in plus 000in minus 0-00lin 
dimensions. 

When the dies or strippers and their blocks 
have then been drilled they are assembled by 
riveting and clearances are milled in the sides. 
The complete dies and strippers are then 
assembled as shown—with their shim inserts 
in position—by means of the dowel pins at 
each end. At this stage of assembly a check 
is provided of the degree of accuracy observed 
in the preceding operations, for, when two units 
are dowelled together, the slots must be dead 
in line and parallel to provide smooth, unin- 
terrupted movement of the knives when they 
are working. It will be noted that when dies 
or strippers have been assembled with their 
blocks the holes are 0-1253in to 0-1257in long 
by 0-0548in to 0-550in wide, and the knives 
or punches are made to similar dimensions. 

The fit of the knives in the die is of the 
utmost importance and for this reason an 
interesting system of selective assembly has 
been developed. Manufacturing tolerances 
maintained during the production of the die 
and knife are such that it is possible to have 
a clearance of 0-0007in on the major axis and 
0-0005in on the minor axis, despite the fact 
that assembly requiremeats are such that this 
clearance should be kept to a minimum. In 
order to obtain a minimum clearance between 
the knife and die which is essential to cut a 
clean hole in a card, knives are selected to 
match and cancel out the differences and 
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0-385in dimension and rough out gap at 
3+312in dimension, leaving 0-010in on each of 
three inside faces. 

(e) Straddle mill to length 4in (minus 
0-020in in gap for finishing). 

(f) Dress and straighten. 

(g) Mill gap to 3-312in dimension, less 0-005in 
in depth for grinding bottom face and allow 
0-003in for locating face. 

(h) Dress and stamp. 

(i) Grind two faces to 0-258in to 0-260in and 
edge on gap side to 0-378in dimension, plus 
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CARRIER LEVER LATCH 


extremes in manufacture. For this purpose 
every die set before it is issued is gauged on its 
major and minor dimensions, and the dimen- 
sions are recorded on a chart supplied with the 
set. All the knives are likewise measured and 
are graded to a colour code which is marked on 
them and provides a simple means of ready 
reference when assembling the units. During 
assembly, knives are selected by the colour 
code in such a way that the clearance on the 
two dimensions shall not exceed 0-0003in 
which is considered to be the best condition of 
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fit. The die chart and knife colour code of 
each assembly is kept as a permanent record 
so that if at any time it is required to replace a 
knife, one of the correct dimensions for efficient 
operation can readily be fitted. 

It has been found that although this system 
of selective assembly calls for intensive inspec- 
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offset portion is milled to 1-40lin from the 
centre line of the holes at an angle of 7 deg. 
The 1}in radius in the inner side of the latch 
is then milled and ground before the 30 deg. 
angle at the left-hand end of the lip is machined. 
In the next operation of grinding the 1-023in 
radius on the face of the latch 0-004in is left 
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FEED ROLL GROOVING JIG 


tion and gauging of both the sets and knives, 
it has been fully justified in the good results 
obtained. It has also simplified the detection 
of any point in the process of manufacture 
where the tolerances laid down are being 
exceeded. 

Some interesting problems in manufacture 
are also involved in the production of the rack 
which is used to traverse the carriage which 
carries the cards through the key punch. This 
unit has ninety-one ratchet teeth 0-055in deep, 
cut along a length of 7-830in in its upper edge. 
Between any twelve of these teeth the pitch 
error is not allowed to exceed plus or minus 
0-00lin. Along the opposite edge of this unit 
a row of thirty-four teeth of 0-1309in linear 
pitch is cut and these teeth have to be in 
precise relationship to the ratchet teeth in order 
that the columns in the cards shall correctly 
register with the line of knives. 

Some time ago it was required to increase the 
production of these and other types of racks used 
for the tabulating machines, and as the design of 
rack cutting machines was not available, the 
company had the machine illustrated on this 
page specially built. This machine is capable of 
cutting a full range of the racks used at high 
speed and to the keen limits which have to be 
observed. It is fully automatic in operation, 
and, once the various stops and indexing gear 
have been set, requires no further attention 
other than feeding at the end of each cycle. 

On the tabulating machine itself a number 
of the components used have necessitated con- 
siderable forethought and the development of 
special tooling and methods for their produc- 
tion. A typical instance of this is the manu- 
facture of the carrier lever latch shown in 
another of our drawings. Many of these 
latches are used in the tabulating mechanism 
and their dimensional accuracy is of the utmost 
importance to the correct functioning of the 
machine. It will be seen from the drawing 
that practically all of the dimensions calling 
for observance of close limits are struck from 
points remote from the component itself. 

In the eycle of manufacture the latches are 
pierced, shaved and blanked on a press before 
being annealed and ground to thickness. After 
the two holes have been drilled at one end, the 
lip is formed in two operations on a coining 
press, and then, with four units at one setting, 
the 1-023in radius is machined on a@ capstan. 
After dressing and inspection the lip of the 





for final grinding. When the units have been 
hardened, tempered end inspected, the face 
is finish ground and afterwards the pivot end 
of the latch is ground to the 0-063in dimension. 

A large number of the components used in 
the construction of the machine have to be 
hardened on their working faces and for this 
class of work the use of induction hardening 
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has been extensively adopted. By introducing 
this type of equipment with specially developed 
work coils it is now possible to effectively harden 
the required areas and avoid any distor‘ion 
which would involve subsequent straighter ing 
operations én the components. 


In addition to normal kinds of mouldings 
laminated plastics are used in the manufac: ure 
of a number of components, and it is of inte -est 
to note that it is common practice to main‘ ain 
tolerances of plus or minus 0:00lin wien 
machining such components in these works, 
A typical component made in laminated plastic 
is a feed roll having cut in it a number of grouves 
0-159in deep and 0-046in wide, leaving lands 
0:04lin wide. Thestolerance on each of those 
dimensions and between the corresponding 
faces of any three lands is plus or minus 
0-002in. 


The jig shown in the drawing on this 
page has been developed for machining 
these laminated plastic feed rolls. It is used 
on a horizontal milling machine in conjunction 
with a cutter gang consisting of eighty-two 
saws and eighty-one spacers. This jig consists 
of a base A carrying a sliding carriage B, on 
which there are two workheads C. The spincles 
which support the work between the work- 
heads are coupled by spur gearing to a rack cut 
at each end of the base of the jig. The carriage 
is attached by side brackets to the knee of the 
milling machine and the base is bolted to the 
machine table. It will thus be seen that as the 
table is traversed the jig carriage remains 
stationary whilst the base moves, and, through 
the rack and gearing, turns the spindles in the 
workheads. Also mounted on the cerriage are 
two work support rollers D. In the cycle of 
operations the carriage is set in line with the 
gang of milling cutters end, with the table 
lowered, the work is mounted in chucks on the 
workheads. With the cutter gang rotating the 
table is alternately fed up and traversed to 
rotate the work until the full required depth of 
groove is cut in the roll. This jig has prc ved 
very effective in use and, with different cutter 
gangs, can be used for the production of other 
types of roll calling for precision manufacture. 


The Mechanical Handling Exhibition 


No. I 


At the second Mechanical Handling Exhibi- 
tion, which was opened at Olympia, London, 
on Tuesday last, June 6th, nearly two hundred 
firms are showing representative examples of 
the complete range of industrial mechanical 
handling equipment made in this country. 
This exhibition, which will remain open until 
Saturday, June 17th, has been organised by 
our contemporary journal, Mechanical Hand- 
ling, with the support of a numberof trade 
associations concerned with this branch of 
industry. It is particularly opportune as it 
follows so closely the publication of the Anglo- 
American Council on Productivity’s report on 
materials handling in industry. 

During the post-war years there has been a 
steady growth of interest in the means and 
equipment for mechanical handling in order to 
speed up production and reduce the avoidable 
waste of manpower entailed in the handling of 
goods in industry. Until comparatively re- 
cently mechanical handling equipment was 
used mainly in this country for the handling 
of bulk materials and heavy goods. But now 
it is being used in an ever-increasing degree for 
speeding the passage of light-weight objects 
between points, with the smallest possible 
use (or even the complete elimination) of man- 
power. Hitherto what few fully mechanical 
installations for moving parts in the course of 
process or assembly there were in this country 
were generally only to be found in the large 
industrial plants. In such plants the handling 
costs showed appreciable savings, but in the 
smaller plants it was generally contended that 
the proportionate savings were hardly sufficient 
to justify the capital expenditure involved. 





Of recent years, however, such a large number 
of appliances, equipments and methods have 
been developed and introduced that it would be 
difficult indeed to find any establishment, large 
or small, which could not in some measure 
benefit from the increased use of mechanical 
handling equipment in one form or another. 

At an exhibition such as that at Olympia 
prospective users have an excellent opportunity 
to see the various types of handling equipment 
now available and to study and compare their 
particular features of design and construction. 

Many makes of fixed and mobile cranes are 
being shown and there is a wide selection of 
hoist and pulley blocks, many of which are 
designed for installation where only a low head- 
room is available. Much of this equipment, 
like the roller, belt and slat conveyors exhibited, 
has long been used in industry and is generally 
familiar. Conveyors, in addition to being used 
for the bulk handling of materials, have for 
many years been used on large assembly and 
machining lines for speeding the transfer of 
components and units and reducing the manual 
effort entailed in handling parts between work 
stations. A more recent introduction in this 
field now being used to an” ever-increasing 
extent is the light-weight, short-unit type of 
conveyor. This design of conveyor, with its 
high degree of flexibility and means of quick and 
easy installation or removal, is suited for use 
in factories where the plant lay-out cannot be 
changed, or for assembly lines where the 
character of work periodically changes. A 
number of makers are showing different types 
of these short-unit belt and roller conveyors. 
Among the exhibits visitors are able to see 
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how applicable the units are to a wide range of 
work, where the introduction of a permanent 
fixed system is not desirable, and where the 
short-term mechanised or assisted transfer of 
paris would be advantageous and reduce 
production costs. 

A particular characteristic of mechanical 
handling in the post-war years in this country has 
been the development of mobile fork lift trucks 
and pallets, and their increased use in all branches 
of industry. Fork lift trucks are now available 
in many sizes and capacities with petrol or 
oil engine or electric drive. They are used with 
a variety of wooden, fabricated steel and light 
alloy pallets specially developed and designed 
for the moving, storing or stacking of materials 
of all kinds. Mechanical stackers as well as 
fork lift trucks are also being used in increasing 
numbers with pallets for the storage of materials, 
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The battery is carried in the body towards the 
rear of the truck on two steel housings. At 
the forward end of the truck deck is the 
hydraulic oil tank, driver’s seat and control 
gear. A pannier compartment on the driver’s 
right hand houses the hydraulic pump and 
motor unit, which can be hinged outwards 
clear of the truck side for inspection and main- 
tenance purposes. The electrical control unit 
is mounted in a second pannier compartment 
on the left of the driver, and can also be swung 
clear for inspection purposes. 

The drive is transmitted to the front axle 
from a totally enclosed, series-wound, four-pole, 
traction metor, through a shaft fitted with 
universal joints and helical primary and spiral 
bevel final reduction gears, and a four-pinion 
differential to the final drive half shafts. 
Hydraulically operated brakes are fitted to 
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single roller chain, while the final drive to the 
wheel is by a duplex roller chain. 

The vehicle is controlled by electric con- 
tactors with forward and reverse direction 
selector push buttons mounted on the top of 
the steering handle and arranged for thumb-tip 
operation. The steering handle is spring-loaded 
and returns automatically to the vertical 
position, cutting off the power and applying 
the internally expanding shoe brakes. An 
additional brake position is provided by a 
full downward movement of the handle, 
intended mainly to facilitate easy steering and 
safe brake control when negotiating gradients. 
Two forward and two reverse speeds may be 
engaged on lowering or raising the steering 
handle beyond the brake position. The com- 
plete driving unit is mounted in a large diameter 
ball-bearing turntable, allowing free steering 
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and a number of these appliances are also 
exhibited at Olympia. Also to be seen are 
many designs of hand-propelled lifting platform 
trucks used for the movement of pallets and 
containers over short distances. 

An interesting selection of heavy handling 
plant, such as tipplers, conveyors, ropeways, 
cranes, &c., used in docks, railway sidings, 
mines and large industrial installations for 
bulk material loading and discharging purposes, 
is shown by means of elaborate detailed models. 

At a convention being held concurrently with 
the exhibition a number of well-known author- 
ities and large-scale users of mechanical 
handling plant are discussing the application 
of plant to many different industries. 

Many of the appliances and much of the plant 
exhibited have already been described in these 
columns, and will be familiar to our readers. 
Some of the more recently introduced equip- 
ment has,thowever, been selected for description 
to give an impression of the wide scope and 
variety of plant now available. 


I.T.D., Lrp. 


Since the controlling interest in I.T.D., Ltd., 
142, Sloane Street, London, 8.W.1, was acquired 
by the Austin Motor Company, and Crompton 
Parkinson, Ltd., in 1949, the range of mechanical 
handling equipment marketed by the company 
has increased. In addition to its “ Stacatruc ” 
and ‘‘ Aerolift ” fork lift trucks, the company 
is now responsible for marketing the ‘ Electri- 
car” fixed and elevating platform trucks made 
by Crompton Parkinson Electric Vehicles, Ltd. 
This company is now making a range of 
battery operated ‘“ Stacatrucs,”’ a new model 
of which is being demonstrated at Olympia. 

This new battery-operated fork lift truck is 
made in two models, one of 1 ton and the other 
of 1} tons capacity, with lift heights of 9ft or 
12ft as required. We illustrate in Fig. 1 a 
machine with a capacity of 1 ton at 24in load 
centres and a lift of 9ft. 

This truck has a central longitudinal main 
frame of steel channel with heavy brackets 
at the front carrying the driven axle which, in 
turn, carries the rigid channel-section mast. 
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each driving wheel and are interlocked to a 
foot-operated cut-off switch on the traction 
circuit. 

High-tensile weldless steel tubes specially 
processed in the bores are used for the lifting 
and tilting cylinders, and combined piston 
valves are employed for the lifting and the 
tilting controls. Initial movement of either 
the lift or tilt control levers operates a micro 
switch to start the pump motor. With a full 
load the speed of lift is 36ft per minute, the 
forward tilt of 3 deg. can be effected in 1-5 sec. 
and the rearward tilt of 10 deg. in 4 sec. The 
forks and load traverse the mast by the engage- 
ment of a fork carriage with the internal faces 
of an inner mast channel. The heaviest loading 
is fore and aft and in this direction friction free 
rollers engage the mast channel with the mini- 
mum frictional loss. Transverse bronze slippers 
extend the full depth of the carriage to counter- 
act the effect of off-centre loads. The carriage 
is raised by two chains either of which is capable 
of sustaining the rated load. The chains pass 
over rollers carried by ball bearings mounted 
on the hydraulic lifting cylinder. 


WINGROVE AND RoGErs, LTD. 


Included among the battery-driven industrial 
trucks being shown on the stand of Wingrove 
and Rogers, Ltd., Mill Lane, Old Swan, Liver- 
pool, is the new “ Pallet Leader ”’ pedestrian- 
controlled, low-lift electric fork truck, seen in 
the accompanying illustration (Fig. 2). It hasa 
capacity of 2 tons, a lift of 3}in, and is intended, 
primarily, to supplement the work of high-lift 
fork trucks, enabling them to be concentrated 
on stacking tasks. 

The truck has a fabricated steel frame and 
a box section fork fitted with cast steel tapered 
noses. The fork is raised through steel links 
by means of a hydraulic ram, which is actuated 
by a high-pressure pump, pedal operated from 
the side of the truck. Depression of a quick- 
release pedal lowers the loaded fork. The 
driving motor is a _ series wound totally 
enclosed traction motor. There is a primary 
drive from the motor to the countershaft by a 
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movement extending over 210 deg. The 
turning radius of the outside edge of the truck 
is less than its overall length. 

Other electric trucks exhibited on the stand 
include a fixed platform, three-wheel tractor 
of 5-ton capacity, a pedestrian-controlled jack 
truck with 34in platform lift supplied for either 
2 or 3-ton capacity, and various fork lift trucks 
ranging in capacity from 1700 Ib to 4500 lb. 


New Conveyor Company, LTp. 


Apart from a number of working examples 
of both light and heavy duty overhead chain 
conveyors, the New Conveyor Company, Ltd., 
Tat Bank, Oldbury, Birmingham, is exhibiting 
its new ranges of “* Dominion ” troughing idlers 
which are now in production. The idler, which 





FIG. 3—-TROUGHING IDLER—-NEW CONVEYOR 


is illustrated in Fig. 3, was designed particu- 
larly to meet the current trend towards the use 
of three-roll troughing sets in conjunction with 
wide belts and at high capacities. There are 
available two ranges of idlers: heavy duty, 
6in diameter, and ordinary duty, 5in diameter. 

The idlers are manufactured along mass- 
production lines, all components being made to 
standardised limits in order to ensure inter- 
changeability of parts. Rollers are built up 
from heavy gauge steel tube, ground on the 
outer surface and fitted with zinc-base alloy 
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bearing housings. Both the inner and outer 
brackets used to support the roller spindles are 
zine-base alloy pressure die castings. The 
outer brackets are totally enclosed and supply 
the additional support necessary on account 
of the use of these idlers on high-capacity 
conveyor belts. 
Fretco Hoists, Lrp. 

Shown for the first time amongst the lifting 
appliances manufactured by Felco Hoists, 
Ltd., 17, Victoria Street, London, S.W.1, is the 
company’s new design of wire rope electric 
pulley block. These blocks, which occupy the 
minimum headroom, are made in four capa- 
cities 5ewt, 10 cwt, 20 cwt and 40 cwt, 
the smallest having a headroom of about 1llin 
and the largest 18m. They are carried on ball 
bearing wheels and their short wheelbase 
enables them to be moved with ease on curved 
runways with bends down to 5ft radius. 

The two smaller sizes are arranged for push 
travel or geared manual travel, and the larger 
sizes can also be made with electric power 





FIG. 4—TRAVELLING WIRE ROPE PULLEY 
BLOCK—FELCO 


travelling gear giving a speed of 50ft per minute. 
A high-torque, squirrel-cage, enclosed motor 
of 1} h.p. is fitted to the 5 ewt and 10 ewt hoists 
and a similar motor of 3 h.p. to the 20 ewt and 
40cwt units. Drive is transmitted through 
machine-cut gears and a chain reduction run- 
ning in an oil bath, the gears being carried in 
self-lubricating bearings. A large scrolled rope 
drum is keyed to the slow-speed shaft and lifting 
is by two falls of steel non-rotating crane ropes. 
A rope guide, which prevents the rope leaving 
the drum even when the weight is taken off, 
consists of a bronze ring which does not rotate 
and serves to guide the rope into its correct 
groove on the drum. 

A pendant control, with interlocked up and 
down push buttons, is suspended on a flexible 
wire rope from the hoist, and the push buttons 
operate in conjunction with reversing contactors 
complete with overloads and interlocks. These 
contactors are housed inside one of the cast 
aluminium covers. 

In the electrically driven travelling hoists, 
one of which is illustrated in Fig. 4, the second 


electric motor is fitted between the hoisting 


motor and the rope drum as shown. 


MITCHELL ENGINEERING, LTD. 


A number of firms are illustrating the larger 
types of plant and equipment they manufac- 
ture by means of models. Amongst these 
models is to be seen a coal-preparation plant 
which is at present being designed and con- 
structed for the National Coal Board at its 
Lynemouth Colliery, Northumberland, by 
Mitchell Engineering Group, Ltd., 1, Bedford 
Square, London, W.C.1. This plant is designed 
to treat run-of-mine coal at the rate of 800 tons 
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per hour, and is the largest plant at present 
under construction in this country. 

The coal from Lynemouth Colliery will be 
delivered directly from the pit shaft to the coal- 
preparation plant by a series of belt conveyors, 
whilst coal from the nearby Ellington Pit will 
also be brought to this site in railway wagons 
which will be unloaded into a ground hopper 
and conveyed to the plant by a further series 
of belt conveyors. In order to provide an even 
flow of coal to the coal-preparation plant and 
to reduce the peak loads which are inherent 
in colliery operation, a surge bunker will be 
provided which will be fitted with anti-breakage 
devices. From this bunker the coal will be 
extracted by electric feeders and delivered by 
belt conveyors to the coal-cleaning system where 
the shale is separated from the coal. 

In this plaat the whole of the coal can be 
mechanically cleaned and, in order to obtain 
the highest efficiency of separation of coal from 
shale, the coal is first screened and the larger 
pieces of over lin size are cleaned by the Ridley- 
Scholes dense medium process, the smaller coal 
being cleaned in jig washing boxes. Froth 
flotation is also incorporated to clean the slurry, 
ie., the very finest particles which cannot be 
cleaned by the other processes. After cleaning, 
all coal is passed over electric vibrating screens 
which size the coal into the various grades to 
suit the required markets. 

An interesting feature of this plant is the 
incorporation of the Ridley-Scholes dense 
medium process, which is a comparatively new 
development. This process embodies “ float- 
and sink ” separation in a heavy liquid medium, 
of such a specific gravity that whilst coal will 
float on the top of the liquid, the stone and 
shale, being heavier, sinks to the bottom. The 
washing unit comprises a shallow tank of 
tapering form with an inclined floor along which 
an ordinary conveyor belt travels so that, in 
effect, the tank has a moving floor, and when the 
shale sinks to the bottom of the tank it is con- 
veyed along the belt to discharge over the top 
at the shallow end. 

The unwashed coal is fed in at the deep end 
of the tank where the heavy gravity liquid 
medium is also pumped in. The coal floats 
on the surface of the liquid and is assisted 
along by moving paddles arranged above the 
tank. The coal is discharged over a weir into 
a transverse trough along which it floats, and 
is eventually discharged through a screen, where 
the coal and liquid are separated. 

Similarly, the shale which has been discharged 
by the belt at the end of the tank is fed to a 
drainage screen to recover the liquid medium 
from the shale. The liquid medium is returned 
by launders and pipes to surge tanks 
whence it is pumped and recirculated to the 
washing tank. 

The clean coal and the shale undergo further 
cleaning by water sprays to remove any adhering 
medium which is recovered and reconcentrated 
and returned to the main circulating system. 
The clean coal is delivered to grading screens 
for sizing and delivering to railway wagons, 
whilst the shale is also delivered to railway 
wagons for disposal. 

The liquid medium used in this process 
consists of a suspension of finely ground solids 
in water, and a feature of the process is the 
easy manner in which the desired specific 
gravity of the medium can be maintained and 
its specific gravity raised or lowered to suit the 
characteristics of the coal being cleaned. 

The tanks with their attendant screens, surge 
tanks, pumps, &c., are designed as standard 
units, the number of units in a complete plant 
being arranged to suit the desired output. 
In the Lynemouth plant, four such units are 
employed for the separation of the high-grade 
coal, with the addition of two additional units 
for the extraction of middlings or second-grade 
coal. 

Power Jacks, Lrp. 


Together with its range of hand-operated 
hydraulic pumps and jacks from 1 to 10 tons 
capacity, and up to 42in stroke, Power Jacks, 
Ltd., Valetta Road, Acton, London, W.3, is 
showing its recently introduced Newton 
“ Hydratruck’’ and some motorised radial 
pumps. 
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The ‘‘ Hydratruck,” as can be seen from our 
illustration, Fig. 5, is a sturdy, compuct, 
vehicle with a 30in by 30in platform, desigued 
to raise a load of up to $ ton to a height of 5ft, 
The platform is operated through a system of 
levers by means of a hydraulic jack contai:od 
within the rigid fabricated head structure of 
the truck. By means of a hand lever in fi: nt 
of the handles used to push or haul the truck, i:/1e 
platform can be tilted to facilitate the loading 
or unloading of goods. The main frame of +16 
machine is built up of steel channels and ang ios 
rigidly braced and carried on roller beari iy 





Fic. 5-NEWTON ‘* HYDRATRUCK '’'— 
POWER JACKS 


wheels or castors. Brakes fitted to the front 
pair of wheels are used to hold the vehicle 
stationary whilst it is being loaded or unloaded. 

The 12in stroke hydraulic jack used for 
operating the platform mechanism of the truck 
is one of the firm’s standard units actuated by 
a double-acting pump like that shown in 
Fig. 6. This pump is carried on a bracket 
on the right-hand side of the truck and 
its actuating lever is extended up to a comfort- 
able height for the operator. The makers 
state that with fifty-five full pump strokes the 
platform can be lifted to its full height. The 
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Fic. 6-HYDRAULIC JACK AND PuUMP— 
POWER JACKS 


release valve in the hydraulic system can be 
operated when the platform is being lowered to 
stop it at any required level. The speed of 
lowering can be controlled through the release 
valve and a controlling orifice within the jack 
imposes safe maximum the speed. 

In addition to the hand-operated plat- 
form truck, another model is being made 
with one of the firm’s hydraulic power-operated 
pumps fitted on the opposite side of the vehicle 
to the hand pump and interconnected with the 
hydraulic system. The platform of this machine 
can be raised by hand power in the normal way 
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or by power to its full height in twenty-five 
seconds. In this power jack operated truck the 
puiap motor is connected with the electricity 
power supply through~a trailing lead which is 
plugged into the nearest point. 


BARRON AND SHEPHERD, LTD. 


Shown for the first time in this country is a 
picce of equipment of American origin known 
as the “Lowerator,” which is being exhibited 
on the stand of Barron and Shepherd, Ltd., 
251, Cromwell Road, London, 8.W.5. The 
“ Lowerator,”’ illustrated in Fig. 7, was designed 
to offer to a machine operator or feed 
mechanism, at a pre-determined convenient 
height, a platform for articles or material 
about to be processed. Similarly, it 





Fic. 7—‘* LOWERATOR’’ PLATFORM — 
BARRON & SHEPHERD 


may be used to receive articles or material 
after processing, furnishing the operator with a 
receptacle always maintained at the same 
desired level. 

The equipment can be mounted as a trolley 
on wheels or castors to suit individual require- 
ments. It can be supplied simply as a flat 
platform, can have the sides enclosed, or be 
totally enclosed in cabinet form. The operating 
mechanism functions with the aid of springs 
only and can be adjusted readily to suit varying 
weights to be supported. A case of heavy steel 





FIG. 8—** ROLL-RACE'’' CONVEYOR — 
BARRON & SHEPHERD 


sheets having to be fed into a press gives an 
example of when this equipment may be applied 
to facilitate simple horizontal transfer of sheets 
at press table level, thus eliminating the labour 
which is normally necessary for lifting. An 
improved motion cycle and reduced fatigue 
may be achieved in this manner. 

Another item of mechanical handling equip 
ment shown on this stand is the ‘“‘ Roll-Race ” 
conveyor, the principle of which is illustrated 
in Fig. 8. This conveyor comprises one 
or more oversize roller chains, free running on a 
good surface, and the load-carrying member is 
a continuous belt made up of slats in such a 
way that each slat is at any time running over 
at least six rollers. The load is taken on the 
periphery of the rollers to the solid bed or track. 
The belt or slat member is power driven. In 
the usual type of conveyor made up of any 
number of static idler rollers, the load is taken 
on the pins of the rollers, limiting the capacity 
of the conveyor to the shear stress of the pins. 
The life and efficiency of this conveyor is thus 
limited to the life and efficiency of the bearings 
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of the roller, which are, in any case, smaller in 
diameter than the rollers themselves. In the 
conveyor shown, where the bearing is, in effect, 
the series of rollers that make up the chain, 
each roller is of a minimum diameter of l}in, 
and the load capacity of the conveyor is deter- 
mined by the erushing point of these rollers. 

As the driving force is applied to the load- 
carrying member, no tension is set up on the 
chain of the conveyor, and there is no stress 
on the roller bearings either from the drive or 
the dead load, the chain links acting simply as 
a flexible cage. The load-carrying belt of slats 
may be driven from the rear, so that no tension 
whatsoever is set up in the loaded conveyor. 
This tends to lengthen the useful life of the 
conveyor and reduces the possibility of a 
breakdown. 


FIsHER AND LupLow, Lrp. 


Exhibited on the stand of Fisher and Ludlow, 
Ltd., Gridway Division, Bordesley Works, 
Birmingham, 12, there is a wide range of the 
company’s ‘“ Flowstack” pallet equipment, 
‘* Flowline ” unit-construction belt conveyors, 
and ‘‘ Flowlink ” overhead chain conveyors. 

A recent introduction shown is the “ Flow- 
cline ’’ portable conveyor, illustrated in Fig. 9. 
It has been developed to handle components 
effectively between production stages. By 
means of this conveyor, components can be 
fed from machine to machine, or from machine 
to box pallet or container, ensuring an efficient 
production flow and eliminating the cost of 
double handling of goods from machine to floor 
and from floor to container. The conveyor unit 
is 6ft long and 12in wide, and is designed so 
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that its angular position is adjustable from an 
inclination of 40 deg. to horizontal. It is 
fitted with a fractional horsepower motor and 
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[FiG. 9—‘*FLOWCLINE’’ PORTABLE 
CONVEYOR — FISHER & LUDLOW 
has a belt speed of approximately 65ft per 
minute. It has a weight of only 228 lb and may 
be moved readily by means of its two wheels. 


(T'o be continued) 


Bridge Reconstruction in Budapest 


URING the past few years a large number 
of bridges have been constructed on the 
Continent, and practically without exception, 
they have been built to replace structures 
destroyed during the war. France, Belgium 
and Germany have been particularly active 


two were railway bridges, and an eighth 
the Arpad Bridge, was under construction. 
All of these structures were extensively damaged 
during the war, and in 1945 the only communi- 
cation across the river was provided by three 
temporary military bridges, built by the Red 





THE KOSSUTH BRIDGE 


in rebuilding their bridges, and our readers 
will probably be well acquainted with the 
extensive work which has been going on in 
those countries. Perhaps less well known are 
the rebuilding activities in Hungary, where 
a particularly severe example of war damage 
in this respect is provided by the bridges 
crossing the River Danube in the city of 
Budapest. 

Before the war there were seven bridges 
crossing the Danube in this city, of which 


Army. These three bridges were all of timber 
construction; one was supported by bents 
of timber piles, a second on the debris of a demo- 
lished bridge, and the third on pontoons. 
However, it was not expected that these 
bridges would be able to withstand the floods 
and the drifting ice encountered during the 
winter. 

At that time there were many difficulties 
to impede the progress of rebuilding. Food 
was scarce and currency inflated, and above 
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all, constructional equipment and materials 
were in very short supply. There were also 
the physical difficulties presented by the masses 
of debris on the site of each of the demolished 
bridges. The first link across the river was 
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1895. The right bank span was raised from 
the river bed and used again, but the central 
span had to be rebuilt completely. This span 
was erected without staging, the elements 
being erected by derrick, and finally by float- 
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all-welded struts, purlins and cross-girders, 
The Margaret Bridge carries the heaviest road 
traffic over the Danube, and was thus reewn. 
structed with a wider roadway and with aq 
greater rise to the arches. The bridge wag 
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therefore provided by the construction of a 
semi-permanent bridge on a new site in the 
middle of the city. 

This bridge, the Kossuth Bridge, was com- 
pleted in 1945, after eight months of difficult 
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CROSS SECTION AT CENTRE OF BRIDGE. 
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ELEVATION OF KOSSUTH BRIDGE 


ing crane. The completed structure is shown 
in the illustration below. 

In 1947 reconstruction of the second per- 
manent bridge, the Margaret Bridge, was 
commenced. This was a lengthy task, involv- 
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work. A photegraph of the completed struc- 
ture is reproduced herewith, and the accom- 
panying diagrams give an idea of its construc- 
tion. It is 1330ft long (nearly 400m), with a 
roadway width of about 23ft and two IIft 
footpaths, and has nine river spans. The 
three centre spans are of 183ft, 260ft and 183ft, 
respectively, and consist of all-welded Warren 
trusses made up of steel tubes. There are 
also four steel spans of 92ft, each consisting of 
all-welded Warren girders fabricated from 
“T” and angle sections, and two side girders 
constructed in timber. The variety of materials 
used in the bridge gives some indication of 
the difficulties of supply which had to be 
overcome. A light-weight deck construction, 
as shown in the diagram, was used for the three 
central spans, and the side spans were decked 
with a reinforced concrete slab. 

Each of the eight river piers was constructed 
by driving tubular steel piles, which were 
surrounded by a cofferdam consisting of a 
thin shell of reinforced concrete. The coffer- 
dams were filled with concrete when sunk to 
the required depth. Temporary bridge con- 
struction also included the building of the 
Petofi Bridge, a high-level pontoon bridge, 
built on a new site. 


PERMANENT CONSTRUCTION 


The first of the permanent bridges to be 
rebuilt was the Liberty Bridge, which suffered 
the least damage of all and was therefore 
restored to its original form as constructed in 


ing first the removal of debris, and secondly 
the repair of the river piers, which were damaged 
below low water level. Each pier was dewatered 
with the aid of a cofferdam of steel sheet piling 


first built in 1872-76, and was reopened {vr 
traffic in August, 1948. 

Reconstruction of the Szechenyi chain brid ze 
was carried out more for historical reas«:)s 
than to meet traffic demands, for this was tiie 
first of the bridges built across the Danube in 
Hungary. It was completed in 1849 and every 
effort was made to reconstruct it by the year 
of its centenary. 

Work on the first stage of the Arpad Bridge 
was resumed in 1949 and should be completed 
this year. This bridge is built of continuois 
hollow cell steel girders and there will ulti- 
mately be three cells in the cross section, with 
cantilevered footpaths. The first stage con- 
sists of the construction of the central cell 
only. The bridge is 928m long and has nine 
spans, and will eventually be 27-6m wide, 
the width of the completed first stage being 
13m. When this work is completed, recon- 


struction of the Boraros-place Bridge, a steel 
girder highway bridge, will be commenced. 
The last of the road bridges to be restored 
will be the famous Elisabeth Bridge, a sus- 
pension bridge with a span of 970ft, which will 
be restored to its original form with the excep- 
tion of an increased width of carriageway. 





THE LIBERTY BRIDGE 


or reinforced concrete. The spans of the super- 
structure of the reconstructed bridge each 
consist of six two-hinged arched ribs, supporting 





REBUILDING THE MARGARET BRIDGE 


Bridge reconstruction has also been going 
ahead in other parts of Hungary, and in par- 
ticular some important major bridges across 
the River Tisza have been rebuilt. Some of 
these bridges have been restored in their original 
form, particularly where material could be 
salvaged, but others have been rebuilt to 
more modern designs. An interesting example 
is the bridge over the Tisza at Szeged, which 
has a riveted steel arch of 490ft span and three 
approach spans of the plate girder type with 
lengths varying from 230ft to 300ft. 


SS 


“WILFRED SyKkeEs.”’—The latest ship to join the 
fleet of the Inland Steel Corporation (U.S.A.) is the 
“Wilfred Sykes.” Built by the American Ship- 
building Company, the vessel has a length of 678ft 
and can carry 21,700 tons of cargo at a speed of 15 
knots. She is the largest lakes ore carrier now in 
service, and together with her sister vessels, expects 
to transport this year 70,000,000 tons of iron ore from 
the mines in the North-Central United States to the 
steel mills in the eastern and¥mid-western sections. 
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Newcomen Summer Meeting 


';HIS year the Summer Meeting of the New- 
coven Society, from May 31st to June 3rd, 
developed into a joint meeting with the Sheffield 
Trodes’ Historical Society under the joint 
presidency of Mr, E. Walker, F,.R.8.A., of that 
boy, on the one hand, and that of Dr. C. H. 
Desch, F.R.S., who has had such a long connec- 
ticn with the city and University, on the other. 

Members foregathered at the Grand Hotel 
on Wednesday evening for social intercourse 
and to hear a paper by Mr. R. A. Allison, 
M.I. and 8.1., on ‘‘ Water Power as the Founda- 
tion of Sheffield’s Industry.” He enlarged upon 
the topographical position of the town at the 
confluence with the River Don of its tributaries 
the Sheaf, the Rivelin, the Porter and the 
Loxley, which enjoy ample rainfall and catch- 
ment areas on the moors beyond, encompassing 
conditions such as no other area in Great Britain 
can equal. These possibilities brought about 
water power development, e.g., for corn-milling 
from the Norman Conquest onwards to the 
sixteenth century, when the proximity of raw 
materials for iron and steel-making led to the 
water being used for operating tilt hammers, 
grinding wheels and blowers. There is evidence 
of the existence of no less than 144 dams, or 
“ wheels,” as they are termed, from Oughti- 
bridge, on the north-east, to Abbeydale, on the 
south-west. 

The first visit on Thursday morning was to 
the Central Library, by courtesy of the Libraries 
Committee, vo inspect a selection of the city’s 
muniments, more particularly the recently 
acquired Wentworth Woodhouse MSS. 

The second visit was to Abbeydale, now the 
property of the Corporation, by courtesy of 
the Parks Committee, but as this has so recently 
been described in our columns (August 5, 1949) 
further notice is unnecessary. Suffice it to 
repeat what we then said on that subject : 
“The whole scene—the dam, the machinery, 


; the substantial masonry buildings enclosing 


the millyard, together with a row of workmen’s 
cottages, constitute a typical representation of 
a plant for the manufacture of Sheffield products 
of the early part of the nineteenth century such 
as is nowhere else now to be found.” We trust 
that it may be preserved intact. 

The third visit was to the works of Thomas 
Firth and John Brown, Ltd., by invitation of 
the directors, who entertained the party most 
hospitably to lunch. The visit had been timed 
to agree with the tapping and pouring of one 
of the electric furnaces making alloy steel ; 
the boiler drum rolling press and the great 
three-cylinder engine with Joy’s valve gear for 
doing this, and the very large hydraulic forging 
plant were also seen. 

Departure was then made for Elsecar Colliery, 
Rawmarsh, visited by kind permission of the 
National Coal Board. Here was seen the 
atmospheric engine of 1787 which members 
last visited in 1931 ; they were glad to see that 
although the pump rods had been drawn and 
part of the gantry had decayed, the engine was 
being kept in good condition and cared for. 
In the repair shops the shaping and the slotting 
machine made by Nasmyth, dating from 1853, 
were found to be still in daily use ; the Nasmyth 
hammer of the same date is preserved as a show 
piece. 

Continuing the run, a pause was made to 
inspect the ruins of a typical eighteenth century 
charcoel blast-furnace at Rockley, near Caw- 
thorne. En route the Silkstone tramway, 
where some of the diagonal stone sleepers are 
still in situ, was given a hurried glance. 

At Silkstone Parish Church the party was 
met by the Mayor of Barnsley and his chaplain, 
who conducted a short service to mark the 
relettering of the Bramah Tablet and the 
exposition of a second tablet to commemorate 
the bi-centenary last year, both due to the 
efforts of our Sheffield confreres. Continuing 
the run, the party arrived at Barnsley Town 
Hall and was there entertained to tea by the 
Mayor. That evening, at the Grand Hotel, 
the annual dinner took place, presided over by 
Dr. Desch, who submitted the toast usual on 
this occasion and cast an interesting glance at 
the time he spent in Sheffield. Later, the 
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members adjourned to the Grosvenor Room 
to hear a paper by Dr. R. A. Mott, F.R.LC., 
of the Department of Fuel Technology, on 
“* Early Iron-Making in the Sheffield Area.”’ It 
proved that he had broken new ground in that 
it dealt with the bloomery period prior to the 
fifteenth century, based on field work done by 
the author. It was illustrated by lantern slides 
and specimens. 

Friday opened auspiciously with a visit to 
Wm. Tyzack, Sons and Turner, Ltd., at Little 
London Works, Wadsley Bridge, where the 
party was welcomed by Colonel Middleton ; the 
interest was to see forging of scythe blades and 
scythe grinding as practised continuously by 
the firm since 1852, then at Abbeydale. This 
is one of the few works where water power is 
still the mainstay. 

An interesting excursion followed under the 
guidance of Dr. Mott to the site of a bloomery 
in the Ford Valley near Mossborough, that had 
been explored by him—dquite a sylvan walk— 
admirably illustrating the paper he had given 
the previous evening. 

Continuing, the party arrived at noon at 
Renishaw Lron Company, Ltd., Renishaw Iron- 
works, where they were most hospitably wel- 
comed by Mr. J. T. Stanier, chairman of the 
company, and were in time to see a cast from 
the blast-furnace—for most of the party a novel 
experience. The furnaces are of the most 
modern type and the burden is of blended ores. 
After lunch some drawings brought by Mr. 
Chambers from Chesterfield, and used to illus- 
trate the paper given to the Society by Mr. 
Bryan Donkin in March last were examined. 

There followed a visit by some of the party 
to Renishaw Hall, the ancestral home of the 
Sitwell family, ironmasters, while the rest went 
on to the works of Daniel Doncaster and Sons, 
Ltd., perhaps the only remaining works where 
cementation and crucible steel making is 
carried on. The men on their own initiative 
had held back the melting by an hour so that 
the party should see the alloy steel teemed—a 
sight few are privileged to enjoy. 

After dinner in the evening, most -of the 
party visited the Carlisle Works of Kayser 
Ellison and Co., Ltd., where they saw the 
imposing 700 h.p. beam engine driving the roll 
trains, and also the boiler plant with its 
economic automatic control. 

On Saturday morning a few of the members 
were taken by Mr. Allison for a walk down the 
Porter Valley to see the succession of wheels 
or sites of them. The excursion was made 
absorbingly interesting by his local knowledge. 
The weather had made a sudden burst into 
summer and the foliage wore its spring green. 
Every member was loud in his praise of the 
organisation of the visit. 





A Works Standardisation 
Scheme 


For some ten years a comprehensive system 
of internal standardisation has been practised 
at the works of the Brush Electrical Engineering 
Company, Ltd., of Loughborough, and, with the 
object of focusing the interest of its workpeople 
upon the importance of further standardisation 
in all departments the company has organised 
an exhibition for its staff. The exhibition, 
which has been open all this week, shows the 
extent to which standardisation has been 
achieved. Awards are being offered to employees 
for the best suggestions for improvements with 
full appreciation of the vital character of the 
subject of reduction of manufactured products, 
whether raw materials, intermediate components 
or parts. 

The scheme of standardisation at the Brush 
works was based upon a system initiated in 
the Yeovil works of the company’s subsidiary, 
Petters, Ltd., as far back as 1918. When 
Petters, Ltd., was transferred to Loughborough 
it had already developed a system of standard- 
isation so effective that it was felt it could be 
advantageously adopted by the parent come 
pany as a basis for the improvement of its own 
system. In the ten years it has been in effect 
the scheme has enabled a reduction in value of 
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no less than 40 per cent in the stocks main- 
tained in the stores. The Brush standardisation 
committee has functioned without interruption 
ever since the inception of the scheme, and is 
composed of the technical director, the chair- 
man, the secretary and representative executive 
members of the technical and production staff 
of the parent firm and the four following asso- 
ciated companies :—Petters, Ltd.; Mirrlees, 
Bickerton and Day, Ltd.; Fielding and Platt, 
Ltd.; and J. and H. McLaren, Ltd. 

This committee sits at regular intervals and 
matters of standardisation, as they affect the 
largest and smallest activity are discussed and 
settled. To facilitate the preparation of 
standards, sub-committees are appointed to 
make complete reviews of each section of the 
works at regular intervals. The main functions 
of the standardisation committee are :—To 
standardise within the company’s organisation 
material specifications, process specifications, 
information sheets and detailed data sheets 
covering raw materials, component parts and 
other details in common use, by the various 
departments of the company and its sub- 
sidiaries ; to carry out investigations for the 
purpose of formulating and, in agreement with 
heads of departments, to set up when necessary, 
and if set up to keep up to date, new standard 
practices and methods, due regard being paid to 
British Standard and/or other recognised 
specifications; to prepare and issue the 
standard material specifications and data 
sheets ; to co-ordinate and bring into line the 
work of the various drawing-offices relating to 
practices and methods which are, or may 
become, common to the manufacture by the 
company and its subsidiaries of all products ; 
and, as far as possible, to co-ordinate and 
standardise the procedure and methods of 
various design and technical departments in 
regard to the ordering of engineering articles 
in common use. 

The primary duty of the committee is there- 
fore to reduce the variety of articles and mate- 
rials in common use by the company and sub- 
sidiary firms to an absolute minimum, so as to 
simplify storekeeping and to maintain the 
capital investment in stock at the lowest level 
compatible with efficient production. To record 
the standards seven books have been compiled; 
and they are issued either in sets or part sets, 
depending upon the requirements in the works 
and those applicable to the subsidiaries. 

The general principle applied for material 
specifications is to work to British Standard 
Specifications, the information being given in 
sheet form and with what is only considered to 
be essential information. Should more details 
be required, the official B.S.I. Specifications are 
readily available. 

The achievements of the Brush standardisa- 
tion committee to date are too wide to cover in 
detail, but some of the results of its work are 
of interest. The variety of twist drills 
taper shank in sizes from in to 3in was 
originally 155, and this number was reduced to 
68. In solid-drawn steel tubes from yin to Tin 
diameter of varying thickness the original 
73 sizes in use have been reduced to 33. The 
sizes of copper tubes used have been reduced 
from 17 to 2 in number and hard copper strip 
sizes from 32 to 15 and soft copper strip sizes 
from 22 to 3. 

The exhibition has been attractively laid out 
in a small shop conveniently situated near the 
centre of the works and all employees are being 
encouraged to visit it during their lunch period 
or before leaving the works at night. It presents 
by means of manufactured items, tools, raw 
materials, &c., a condensed and interesting 
review of the results obtained by internal 
standardisation and the economies which have 
been effected. 


Untrep Kinepom/IceLanp AtR AGREEMENT.— 
An agreement has been signed between the United 
Kingdom and Iceland relating to scheduled air 
services, It provides for services to be operated by 
United Kingdom airlines to and through Iceland 
and for services to be operated to and through the 
United KingdomJpy Icelandic airlines. 
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SURVIVAL IN AIR ACCIDENTS 


WITH the recent increase in speed of almost 
all air operations, civil and military, it is 
not surprising that certain of the existing 
load factors employed in design should tend 
to become out of date, and to do so at an 
inconveniently rapid rate. Engineering prac- 
tice in other fields has often been affected in 
like manner, during the passage of the years, 
by changing conditions of operation brought 
about by natural development, or by the 
desire for greater protection against accident ; 
but in aviation certain of the changes have 
come about at a great pace. A remarkable 
survey of one phase of this development was 
lately made by Mr. W. L. Stieglitz, the safety 
design engineer of an American aviation 
corporation, when initiating a discussion of 
the subject at a meeting in New York of the 
Institute of Aeronautical Sciences. In his 
address Mr. Stieglitz contrasted the crash- 
load requirements governing the strength 
of the internal structure of passenger aircraft. 
He pointed out that they range from a load 





THE ENGINEER 


factor of as little as six times gravity (6 g.) 
in the case of the Air Registration Board, 
to as much as 25 g. for the R.A.F. and the 
Australian Department of Civil Aviation 
alike, and even to 40 g. for the U.S. Navy 
(though only 17 g. it seems in the U.S. Air 
Force), and to the same equally high figure 
for the future needs of the R.A.F. Require- 
ments equally valid at the same time, of as 
little as 6 g. and as much as 40 g., bring out 
vividly the need for an early review of the 
situation. 

It seems that in present conditions the 
existing safety belts and seat fastenings for 
passengers are all too frequently found to be 
broken after a forced landing of any severity, 
often with the consequent death, or serious 
injury, of those who might well have been 
more adequately protected. Safety belts 
having a breaking strength of 1000 lb, 
intended for the protection of one passenger, 
can only provide for a load factor of 6, the 
passenger weight being, say, 160lb. This 
figure is now found to be inadequate to meet 
present conditions. It seems clear that the 
provision of so low a standard cannot have 
been based on any fear of exceeding the 
amount of deceleration which the human body 
can withstand ; for when in one aircraft, the 
American ‘‘ Thunderbolt,” it was decided to 
increase considerably the strength of belt 
and seat fastenings (the new belt strength 
being as much as 8000 Ib), failure of these 
components almost ceased to occur, and it 
was not found that the passengers were 
injured by being thus held to their positions. 
A safety factor which may lie anywhere 
between 6 and 40 is certainly an anomaly. 
In its physical effect it ranges from a little 
more than the pleasurable vertical accelera- 
tion which may be experienced by anyone 
during the vigorous enjoyment of a country 
swing at a local fair, to the far less pleasurable 
sensation of being pulled up in the space of a 
foot when motoring at 30 miles an hour by 
striking a brick wall. Nevertheless, however 
uncomfortable it may be to be subjected to a 
deceleration as high as 40 g., experience 
shows that it is at any rate survivable. 
Would it not be well, therefore, to regard a 
specified crash-load factor of, say, half that 
amount as a minimum acceptable value for 
any aircraft, with 40 g. as the more satis- 
factory objective wherever it can be reason- 
ably provided ? Such a step would, without 
doubt, reduce considerably the present 
number of fatal accidents per 100 million 
passenger miles. 

But there seems to be good reason to 
expect that, even if and when these higher 
load factors were accepted, there would 
still be room for improvement in the present 
seating arrangements by doing more 
to diminish the risk of head injuries 
whenever the upper part of the body 
is ‘violently jerked forward and hits what 
lies ahead. In some measure that im- 
provement could be achieved by a better 
cushioning of the backs of the seats imme- 
diately in front of each passenger. But a 
much more effective means of improvement 
lies in the drastic remedy of the adop- 
tion of rearward facing seats fitted with 
padded head rests. Some airline travellers, 
on first hearing of such a change, will dislike 
the prospect, but it seems that the result of 
one inquiry which was made into the merits 
of this proposal revealed an unexpectedly 
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large majority vote in its favour. If it is 
confirmed that passengers do not object to 
it, and that aircraft designers are ready to 
find in it a simple route to increased safe: y, 
the next move seems to lie with the airline 
operating authorities. When, as at preset, 
a really heavy forced landing may lead to 
the forward part of the passenger compo:t 
ment being filled with a confusion of bro! on 
furniture and jumbled personnel, the survi . a] 
ratio cannot be expected to be satisfactory 


ELECTRICITY IN MINES 


To learn that the use of electricity in 
mines is increasing causes no surprise. But 
the relative rates of increase in different 
sections are both interesting and important. 
In his report for the year 1948, recently 
issued, H.M. Electrical Inspector of Mines 
shows that the total horsepower of electric 
motors for all purposes at mines under the 
Coal Mines Act, was 2,850,000, and that it 
continued to maintain a fairly steady annual 
increase of about 3-5 per cent. This total 
includes both surface and underground plant, 
the latter leading slightly. But to illustrate 
the rapid growth in mechanisation of getting 
and hauling operations the Inspector remarks 
that the horsepower of such coal-face ma- 
chines has actually quadrupled in twenty 
years, and that the present annual increase 
is of the order of 12-5 per cent. Moreover, 
although even to-day it absorbs but one- 
sixth of the total electric horsepower used, 
yet it is the coal-face machinery which 
requires most attention in maintenance from 
the electrician. It requires all the more 
attention because out of the total of nearly 
47,000 motors used underground, 22,000 are 
employed in this or a similar category. 

The report shows that electric shock is 
much the most frequent source of electrical 
accident, accounting for 75 per cent of all 
those which could be attributed directly 
or indirectly to the use of electricity during 
the past ten years. Fires arising from elec- 
trical defects and ignition of firedamp or 
coal dust are the principal secondary sources. 
But more than twice as many persons 
were killed by such ignitions as by the three 
times more numerous accidents from shock. 
As to the causes of the accidents, misuse or 
negligence and sheer ignorance were most 
prevalent, with faulty installation or main- 
tenance next. The apparatus involved was 
most frequently switchgear and fuses, with 
flexible and armoured cables or their acces- 
sories next. It is shown in the report that 
the total number of electrical accidents 
continues to rise year by year, but at a dimi- 
nishing rate. Since at the same time the 
total power of electric motors installed has 
increased at a much greater rate, it is obvious 
that the use of electricity in mines must be 
becoming safer. This trend appears to be in 
keeping with the trends in accidents arising 
from the major hazards in mining, i.e., 
falls of ground and haulage, and must be 
attributed to increased knowledge and its 
proper application by all concerned, engi- 
neers and workmen alike. But for all that 
it is the human element which is responsible 
for the majority of the accidents, and to an 
increasing extent the electricians suffer by 
their own negligence or foolhardiness. No 
doubt this increase is in part the consequence 
of the increase in numbers of workers to 
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cope with the extension of electrification. 
But it is disproportionately larger than the 
overall extension and is probably more 
closely associated with the rapid spread in 
electrification of the operations at the coal- 
face. This section of the work by its very 
nature tempts men to take greater risks in 
carrying out running repairs. A stoppage 
in such machines may upset some planned 
cycle of operations and seriously deplete 
the output and earnings of a large number 
of men. In such circumstances it is only 
natural for a man to run some personal risk 
on behalf of his comrades. But it is rightly 
emphasised in the report that this attitude 
does not conduce either to efficiency in the 
work of repair or to the safety of the elec- 
trician—and possibly of many others. For 
although the total number of casualties is 
greatest among the electricians themselves, 
yet other groups of underground workers 
(many of them not machine men) had, 
altogether, as many casualties arising from 
electricity. Hence, there is need for still 
more education and training in safe prac- 
tice; the report does in fact urge that it 
should be given to the existing electrical 
staffs at collieries as well as to newly enter- 
ing apprentices. 

The quality of electrical equipment now 
supplied to the mines, and particularly the 
reliability and effectiveness of the various 
protective devices, is in general of a high 
standard and is constantly being improved. 
In one important item, alone, is there good 
ground for dissatisfaction. Two of the 
three deaths in 1948 were attributed to 
deficiency in the design and construction 
of the trailing cable. Trailing cables are 
obviously essential and are used extensively 
in many mining operations. But equally 
clearly they are exposed to severe conditions 
with high risk of damage from one cause and 
another. In each of the two fatal accidents 
mentioned the man concerned was engaged 
in dragging a section of conveyor troughing 
across an unscreened trailing cable. More- 
over, during the year eleven non-fatal 
shock accidents and two fires were traceable 
directly to damage caused to unscreened 
cables. The report emphasises by past 
experience that such cables have an appalling 
record and suggests there is now no valid 
excuse for retaining any longer such a highly 
dangerous piece of equipment. It appears 
that unscreened cables were responsible 
for over four times more accidents than were 
screened cables during the past ten years. 
The ratio of numbers or lengths between the 
two types of cable is not stated, but it can 
probably be assumed that the unscreened 
type is in the minority, and its record 
therefore so much the worse. The assump- 
tion seems fair in view of the statement of 
H.M. Inspector that he has strongly advo- 
cated the use of sereened cables and earth 
leakage protection during the past ten years 
—though he himself is disappointed by his 
lack of success to date. In the circumstances 
one wonders why compulsory powers are 
not sought to reduce this risk as they do other 
risks in mining. 
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Royat ArronavutTicaL Socrery.—Major G. P. 
Bulman has been elected President of the Royal 
Aeronautical Society. Mr. S. Camm, Mr. G. R. 
Edwards, and Major FE. B. Halford have been 
elected Vice-Presidents. 
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Letters to the Editor 
(We do not hold onion ens the opinions of 


THE QUANTUM THEORY 


Srr,—Dr. Chalmers has given us a very 
interesting and useful account of the history 
of radio-activity. An important allied subject 
is the Quantum Theory, and a very useful 
purpose would be served if a short account 
were given of this subject somewhat on the 
lines of Dr. Chalmer’s articles. The Quantum 
Theory is extensively used and quoted, but 
very few know what it is about or in what 
way it is applied. Unfortunately, it would 
seem that all is not wellin this theory. Recently 
when I drew the attention of a well-known 
professor of mathematics to an irrregularity 
which I thought appeared in the theory, he 
dismissed most of the theorems and conclu- 
sions of the theory as of little more importance 
than historic interest. He stated that the 
theory had been built up upon analogies which 
he made no attempt to defend, but he himself 
when teaching the theory to students com- 
menced with the wave equations as though 
true but established by chance. He regarded 
it as a surprising fact that these relations gave 
results confirmed by experiment. 

In recent public correspondence I had a reply 
stating that the old Uncertainty Principle of 
Planck, Bohr and Einstein should be removed 
from the text-books. It might be well to 
remember that when this work was first pre- 
sented to the public it did much to change 
the outlook of scientists on the fundamental 
principles of nature. 

I feel very strongly therefore that the time 
has now come for a candid and unbiased 
statement of what is now accepted as the 
Quantum Theory, and what must be abandoned. 
I am sure that it is possible to give an account 
as simple and straightforward as Dr. Chalmers’s 
articles on radio-activity so as to make the 
subject clear even to those not acquainted 
with the very intricate mathematics involved 
in the theory. It is very important that a 
clear account should be given of in what 
respects support has been obtained from 
experiments. I am sure that one of our learned 
authorities on the subject could undertake 
this task and in so doing he would be render- 
ing a very great service, not only to his fellow 
scientists and the practical man, but also to 
the Quantum Theory itself. 

For what they-are worth, I append a list 
of my own disagreements with the theory :— 

(a) The original work of Planck, Eddington 
and Einstein, which introduced the Quantum 
Theory, is based upon an assumption which 
can be shown to be unsound. 

(6) The claim that the photo-electric effect 
cannot be explained by classical theories 
rests upon a very crude argument; explana- 
tions of a far more convincing nature based 
upon class'cal theories can be evolved. 

(c) The Uncertainty Principle is introduced 
in all standard text-books by what is known 
as the gamma ray microscope experiment. 
I have shown publicly, without receiving con- 
tradiction, that this application is unsound. 

(d) Although the gamma ray microscope 
fallacy has been pointed out the Uncertainty 
Principle is stili accepted as correct and is 
justified on the strength of mathematical 
analysis in wave theory. The elementary 
account given by Heisenberg, who was mainly 
responsible for elaborating the theory, can be 
shown to be unsound. 

(e) In the main mathematical analysis of 
the Uncertainty Principle it is necessary to 
make certain assumptions about the mecha- 
nism of matter. These assumptions of them- 
selves contain the Principle of Uncertainty 
and therefore the analysis does not furnish 
a proof but merely presents a formula which 
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embraces these assumed Uncertainty Prin- 
ciples. 

(f) The Quantum Theory concerns itself 
with problems which are very much of a dis- 
continuous nature, yet it freely uses theorems 
of the differential calculus which demand that 
the functions considered are continuous in 
the fullest sense. At no stage therefore can 
any of the mathematical analysis be regarded 
as a complete proof. The formule derived 
can be applicable only if the discontinuities 
do not vitiate the problem. 

W. L. CowLEy 

Royal Aircraft Establishment, Farnborough, 

Hants, May 1, 1950. 





** Ashton ”’ Trials 


Earty this year the British Shipbuilding 
Research Association bought the hull of the 
old Clyde paddle steamer “Lucy Ashton,” 
whicn was about to be broken up, for the pur- 
pose of ‘making full-scale measurements of 
resistance to check those predicted from tark- 
tested models. The proposed experiments will 
no doubt make history and the results may well 
be invaluable to ship designers. The problem 
of accurately measuring the power effectively 


‘ used to overcome the resistance of the ship’s 


hull is one of great difficulty because several 
factors cannot be correctly estimated. Among 
these factors are the losses incurred in convert- 
ing the horsepower developed by the engines 
to propeller thrust and also in calculating the 
efficiency of a full size propeller and its effect 
upon hull resistance. Towing as was done 
by W. Froude in the case of the “Greyhound ” 
experiments has been considered, but possible 
slipstream effect and other difficulties have 
ruled out this method, and it has been decided 
to propel the vessel by four aircraft jet engines 
mounted in pairs. Arrangements for the 
** Ashton ” trials are now well advanced, and 
after nursery trials have been carried out it is 
hoped to commence on the main programme in 
mid-July the tests lasting until mid-September. 
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O conclude our review of the Hanover 

Technical Fair (May 3-14th) we give here- 
with a brief description of a further selection 
of the exhibits. 

One of the largest machine-tool exhibits 
at Hanover was that arranged by the 
Vereinigte Drehbank-Fabriken, which repre- 
sents the combined interests of three firms, 
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range for work, with a higher output than its 
predecessor Models S 355 and S500, the 
smallest and largest of a range of four 
machines, were on view. The driving spindles 
have 30 speeds, 18 of which are gear-driven, 
and 14 belt-driven. For these two 
models the numbers of feed speeds are 
48 and 50, respectively. Screw-cutting 
for Whitworth, metric and other threads, 
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Gebr. Boehringer G.m.b.H., of Géppingen, 
Heidenreich and Harbeck, of Hamburg, 
and H. Wohlenberg, Kom. Ges., of Hanover. 
For the design and construction of large 
planers, this group is allied with the Billiter 
Werkzeugmaschinen G.m.b.H., of Bad Hom- 
burg. One of the principal exhibits was a 
Boehringer-Billeter planer with a Siemens- 
Schuckert, Ward-Leonard drive, designed 
for a planing length of 3500mm and a planing 
width and height each of 1000mm. The 
driving motor has an output of 68kW at 
1450 r.p.m. and the table speed and return 
is in the ratio of 1 to 20, with cutting and 
return speeds of 3-75 and 75mm_ per 
minute. The machine is furnished with an 
electrically-operated profile planing and copy- 
ing attachment. The controls are conveni- 
ently arranged with a pendant push-button 
handle at the front of the machine. 

Some examples were shown of the new 
Type S unit lathe, which possesses a fuller 

Pressure Bar 


/ Cutting Angle 
Control 











LATHE—R.F.R. 


is provided for. A turret lathe embodying 
the latest improvements, and a new copying 
lathe, were also displayed, along with a single 
spindle automaticflathe. Among the large 
lathes, one shown*by 
the group may be 
mentioned, with a 
400mm centre height 
and a distance of 2000 
mm between centres, 
and another by Woh- 
lenberg, with a centre 
height of 575mm and 
a distance of 4000mm 
between the centres. 
Heidenreich and Har- 
beck showed examples 
of ‘their special gear- 
hobbing machines. 
Another interesting 
machine for  gear- 
hobbing was that dis- 





SECTION SHOWING KNIFE AND PRESSURE BAR OF LATHE—R.F.R. 
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played on the stand of Maschinenfabrik 
Rudolf Staehely, of Wuppertal-Nichste. 
breck, which we described and illustrated in 
last year’s review of Hanover Fair. "Ine 
machine has been improved and the column 


Two-CyYLINDER 50 B.H.P. STEAM ENGINE— 
SPILLINGWERK 


is now integrally connected with the over- 
arm and the machine-base, providing a 
very compact box-type of construction, 
The performance of this machine in cutting 
down ordinary production times has been 
confirmed on many types of work. 

A wide range of presses was shown by 


50 TON RAILWAY BREAKDOWN CRANE—ARDELTWERKE 

















th: 
th 
So 














June 9, 1950 


the three principal firms manufacturing 
that kind of plant, Robert Berninghaus and 
Scéhne, of Velbert, Rhineland; L. Schuler 
AG., of Géppingen, and Maschinenfabrik 
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BUILDING CRANE—MANNESMANN 


Weingarten A.G., of Weingarten, Wiirtem- 
berg. 

From™an extensive selection of wood- 
working ,machine tools shown in Hall IV 
we have chosen for illustration (on page 686) 
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DERRICK CRANE—MANNESMANN _ 


a veneer lathe, produced by three firms 
specialising in veneer and plywood machi- 
nery, W. Ritter, C.L.P. Fleck Séhne and A. 
R.F.R., known as the Vereinigte Furnier 
und Sperrholzmaschinen Fabrik, Hamburg 
33, Wiesendamm 30. The front view of the 
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machine shows its sturdy and compact 
design, the end spindle bearings being con- 
nected by an upper tie-rod. This particular 
design enables thin veneers of a few milli- 
metres in thickness to be produced, while on 
the same machine crossbandings up to a 
thickness of 10mm can also be made. An 
electric drive is used with appropriate gears 
for the duty required. All controls are 
conveniently arranged on the opposite side 
of the lathe, where the veneer runs off, and 
are duplicated on the side of the machine 
where the log enters. The section through 
the lathe reproduced on page 686 shows the 
knife with the pressure-bar and holder, with 
the soleplate for setting the automatic 
cutting angle and the eccentric for the adjust- 
ment of that angle. The spindles for feed- 
ing the whole of the central body of the 
machine and for adjusting the pressure-bar 
holder are also shown. A special electric 
motor is used for the rapid dogging and un- 
dogging of the log, the dogs being of the 
bowl-shaped or hexagonal pattern. At the 
rear of the machine are a large number 
of screws, which permit the pressure-bar 
to be exactly adjusted. After the initial 
setting the cutting angle is automatically 
adapted to the altered 
condition caused by 
the diminishing of the 
diameter of the log 
as the operation con- 
tinues. 

Turning to some of 
the outside exhibits, 
prominent among 
these was the 57-ton 
heavy railway break- 
down crane, shown on 
page 686. It is steam- 
driven and is one of 
a series designed and 
manufactured by 
Ardeltwerke G.m.b.H. 
of Osnabriick. The 
main works of the 
company are at Wil- 
helmshaven, and other 
works at Osnabriick, 
Essen and Heusens- 
tamm, near Offenbach. 
Several of these cranes with lifting capacities 
from 60 tons to 120 tons, have been supplied 
to the German State Railways. The illustra- 
tion we reproduce shows the crane lifting a 
24-ton empty tender. The designed lifting 
capacity of this model is 57 tons at a radius 
of 7-5m, with auxiliary supports for the 
undercarriage and, at 15m radius, weights 
from 15 tons to 7-5 tons can be lifted, accord- 
ing to the supports. 

The total weight of the crane is about 
109 tons. The lifting winch is steam-driven 
by a 90 b.h.p. engine, taking steam from a 
boiler working at a pressure of 12atm. or 
about 175 lb per square inch. The crane 
is designed to operate on standard gauge 
track, and the undercarriage is supported 
on twelve wheels, each having a diameter 
of about 950mm. The driving cab is con- 
veniently arranged between the lower arms 
of the crane jib. 

Two other smaller cranes of interest were 
to be seen on the stand of the Westdeutsche 
Mannesmannréhren Akteingesselschaft, of 
Diisseldorf, Ulmenstrasse 125, which is 
represented in this country by Mannex 
(London), Ltd., of 54, Victoria Street, S.W.1. 
The first of these cranes was a building 
crane of the “ Nirnberg” pattern, con- 
structed of welded tubes, forming a tri- 
angular lattice girder. The height of the 
crane mast is 18m, but it is built in four 
lengths of 8m, 11-3m, 14-6m and 18m, so that 
in building operations intermediate floors 


HORIZONTALLY 


687 


can be conveniently served by shorter crane 
masts. The base consists of welded members 
in a cross form, the four 450mm diameter 
wheels being carried at the ends of these 
members. Attached to the base is a short 
welded column, to which the operator’s 
platform is secured. The vertical mast is 
supported by an upper bail bearing and a 
lower roller bearing. The length of the jib 
from the mast is6m. The winch is fixed on the 
base and its weight, with a balance weight, 
totals 800kg. Ballast of about 1-5 tons is 
also provided. Either electric or hand 
operation can be supplied. The complete 
crane weighs only 2-84 tons, owing to its 
light tube construction. Its lifting capacity 
at 6m radius is up to 800kg. 

The other crane was a derrick crane, also 
of triangular lattice girder construction, 
with welded tubes, with appropriate ends 
and supporting connections, designed by 
Dip-Ing Hiinnebeck, of Diisseldorf. These 
derrick cranes can be supplied in three sizes 
for loads of 2500kg, 5000kg and 7500kg. 
With their light design it is claimed that they 
are erected, operated and dismantled more 
quickly than the heavier cranes. 

In the prime mover section there was 





DISPOSED ENGINES OF COACH—HENSCHEL 


shown a motor-driven steam engine, designed 
and built by Spillingwerk, of Hamburg 
11, Werftestrasse 5. This engine was also 
exhibited at the Leipzig Fair. It represents 
a development which has taken place in 
Germany since the end of the war in the 
revival of the high-speed light steam-engine, 
for marine and industrial uses. Our 
illustration shows the two-cylinder 50 b.h.p. 
engine, designed for 1500 r.p.m. for textile 
mill driving. 

These engines are built in standard sizes for 
outputs per cylinder of 25 b.h.p. and 100b.h.p. 
Forced lubrication is fitted. The steam 
valves are driven from an overhead cam- 
shaft and a medium piston speed of 3-5m 
per second has been chosen. These engines 
have been designed to cover a range of 
boiler pressures from 8 atm. to 40 atm. and 
back pressures from zero to 12 atm. 

In the automobile section interest was 
shown in the new 90-seat coach “‘ Bimot- 
Bus,” which has recently been put on 
the market by Henschel and Sohn G.m.b.H., 
of Kassel. As the name indicates, use is 
made of two standard Henschel-Lanova 
six-cylinder engines, giving a total power of 
190 b.h.p. As shown, the engines are placed 
transversely on a shelf in front of the bus, 
outside the body, and access is given by 
two large sliding doors. The engines have a 
bore of 96mm and a stroke of 125mm, 
and the average fuel consumption is 180 
to 190 grams per h.p. hour. 
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Cliff Quay Generating Station 


I is appropriate that to-day’s formal opening 

of Cliff Quay generating station should be 
performed by Alderman 8. C. Grimwade, of 
the Ipswich County Borough Council. For 
it was Mr. Grimwade, as chairman of the 
council’s electricity committee, who initiated 
plans in 1937 for building a new power station 
to meet the growing electricity load imposed 
by local industries. 

A scheme for a station on the right bank 
of the River Orwell was drawn up by Messrs. 
Merz and McLellan, collaborating with Sir 
Alexander Gibb and Partners as civil engineer- 
ing consultants, and with the help of Mr. 
Blackiston, who was then borough electrical 
engineer. Their proposals, which received 
the consent of the Electricity Comunissioners 
in 1939, were based on a station designed to 
incorporate four 45MW turbo-alternators tak- 
ing steam at 635 lb per square inch and 850 
deg. Fah. from six pulverised fuel-fired boilers, 
each rated at 307,000 lb of steam per hour. 
However, by 1944, when work was resumed 
after the wartime suspension, the shortage 
of generating capacity was so acute that 
permission was obtained to increase the planned 
installation to six 45MW sets and nine 365,000 
lb per hour boilers. 

Technically, Cliff Quay power station is in 
many ways ideally sited. The estuary provides 
ample condenser cooling water supplies and a 
deep water berth with wharfage suitable for 
large ocean-going colliers. Cliff Quay also 
enjoys the advantage—rare in a riverside site 
—of good conditions for the foundations. 
Further, in developing the site, it was possible 
to reclaim seventeen acres of the foreshore for 
use as the main coal store, which allowed 
the installation of more generating plant than 
could have been accommodated on the original 
site. This possibility arose because although 
the main buildings are sited on good ground 
above high water level, the deep water channel 
lies about 700ft from the river bank, which 
meant that the pump-house, condensing water 
discharge and coaling wharf had to be built 
that distance from the bank. Finally, advan- 
tage was taken of this lay-out by enclosing 
forty acres of foreshore downstream of the 
site to receive the ash (amountng to 80,000 
tons a year) sluiced from the station. A general 
impression of these works was given in the 
supplement (Plate 9) published in our issue of 
January 13, 1950. 

CoaL HANDLING AND CIRCULATING WATER 

Coal is discharged from the colliers by three 
cranes equipped with grabs installed on the 
475ft long jetty. Thence coal can be delivered 
by the conveyor system either directly to the 
bunkers or into stock. A transporter bridge 
with two telfers is capable of reclaiming fuel 
at a rate of 300 tons per hour. There are twelve 
separate conveyor systems for carrying the 
coal from the shore end of the store to the 
bunkers. It is estimated that, when the 
station is generating 250MW the hourly rate 
of coal consumption will be 140 tons, corres- 
ponding to an annual consumption of about 
650,000 tons. 

For dealing with the circulating water, six 
pumps, each capable of handling 41,000 
gallons per minute, are installed in the pump- 
house, which adjoins the downstream side of 
the jetty. Three reinforced concrete culverts, 
each of 6ft 3in square section, carry the cir- 
culating water to the condensing sets in the 
turbine house, whence two similar outlet 
culverts carry the discharge water. 


Main BvumILpING 


The main building, which is_ illustrated 
herewith, is a steel framed brick clad structure, 
the exterior wall surface being relieved by 
vertical glazed windows and by a recessed 
pattern in the brickwork at the top of the main 
block enclosing the boiler house. The three 
brick-built chimneys flanking the north side 
of the boiler house are 310ft high. Each chim- 


ney is of plain, circular cross-section, springing 
from a hexagonal semi-base, which rests on 
a square base rising 67ft 6in above ground 
level. The station is built on piled foundations 
designed to carry the whole weight of the 
structure and a total of about 5500 cast-in- 
situ piles were used for this work. 


BorteR PLANT 


Viewed from the river, the boiler house, 
which is 530ft long by 120ft wide by 105ft 
high, lies immediately behind the turbine 
a The complete boiler installation com- 
prises nine high-head boilers designed for 
pulverised fuel firing, each having an economic 
rating of 292,000 lb of steam per hour at 635 
lb per square inch and 850 deg. Fah., with a 
maximum continuous rating of 365,000 lb per 
hour. Separated from the turbine house by 
the firing aisle and pulverising plant, the 
boilers are arranged in a single line. Three 
pulverising mills vertically below the bunkers 
feed the burners of each boiler. 

When burning coal containing not more than 
12 per cent moisture, the test efficiency of the 
boilers at their economical output is specified 
to be not less than 92 per cent. The pulverising 
mills are designed to handle coal having up to 
18 per cent moisture content and up to 20 
per cent ash content. 

Gases from the 26,800 cubic feet combustion 
chamber are drawn through the boiler unit by 
two induced draught fans and pass the super- 
heater, high temperature economiser, high 
temperature air heater, low temperature air 
heater and low temperature economiser. Before 
the gases are discharged dust is extracted by 
an electrostatic precipitator. Besides the 
induced draught fans, each boiler has two forced 
draught fans and two primary air fans. Air for 
the forced draught fans on the boiler house 
roof is drawn from inside the building, whereby 
half the heat that would otherwise be lost by 
radiation from the boiler is recovered and an 
increase of about 1 per cent in overall efficiency 
is achieved. Boiler combustion is controlled 
automatically by the Hagan system. One of 
our illustrations shows a general view of the 
boiler instrument panels. 


TURBO-ALTERNATORS 


Facing the river is the turbine-house annexe, 
which contains the auxiliary transformers, 
generator transformers and auxiliary switch- 
gear. Immediately behind this annexe is the 
turbine house, in which the six turbo-alter- 
nators are to be installed longitudinally as 
shown in one of the accompanying illustra- 
tions. At present three sets are under steam 
and the fourth is nearly ready. 

Each set is designed for an economical out- 
put of 36MW and a continuous maximum rating 
of 45MW. The turbine is a _ two-cylinder 
impulse machine with a double flow low pres- 
sure cylinder; there are twenty-two high 
pressure stages and three stages in each flow 
of the low pressure cylinder. Stainless steel 
blading is used throughout. Alloy steel is 
used for the h.p. rotor, the first eighteen wheels 
of which are forged integral with the shaft. 
The remaining h.p. wheels and those of the 
l.p. cylinder are also of alloy steel. 

Steam is fed from the boilers into a common 
header, with valves for isolating individual 
boiler units. Before reaching the electrically 
operated turbine isolating valve, steam is 
passed through a separator in the turbine house 
basement. Steam admission to each turbine 
is controlled through four valves actuated’ by 
oil relays controlled by a spring-loaded gover- 
nor. Two of the valves supply steam up to 
the economic rating of 36MW, while the other 
two valves are opened for the maximum output 
of 45MW. Each set has anticipatory speed 
limiting gear to limit overspeed in the event 
of sudden and complete loss of load. 

Twin condensers with a total cooling sur- 
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face of 100,000 square feet serve each turbo- 
alternator, and are designed to give a vacuum 
of 24in (barometer 30in) at the economic rating 
when taking 62,000 gallons of water at 60 deg. 
Fah. 


FEED WATER HEATING 


Each turbine embodies four feed water 
heaters, a drain cooler and an evaporator 
heater. Bled steam from the turbine supplies 
the h.p., i.p. and l.p. heaters. The evaporator 
heater, which is between the h.p. and i.p. 
heaters draws steam from the turbine or from 
the unit evaporator. Drains from the heaters 
are cascaded into the drain cooler and thence 
to the condenser. Two-stage extraction pumps 
remove the condensate from the condensers 
and discharge through the air ejectors, gland 
heater, drain cooler and l.p. heater to the 
feed pump suction mains and hotwells. 

A pump bay houses seven electrically driven 
boiler feed pumps and three steam-driven 
stand-by pumps. The feed water is pumped 
through the i.p. evaporator and h.p. heaters 
and delivered to the boilers at a final tempera- 
ture of 355 deg. Fah. under full load conditions. 


ELECTRICAL ARRANGEMENTS 


The alternators are designed to generate 
their output at 11-8kV operating at 0-8 power 
factor lagging. Each set, together with its 
direct-coupled exciter and pilot exciter, is 
totally enclosed and is cooled by forced ven- 
tilation provided by motor-driven fans. A 
54MVA step-up transformer with a no-load 
ratio of 11-8/132kV connects each alternator 
to the 132kV switchgear in the outdoor sub- 
station (north of the building), where main 
switching is carried out by air-blast switch- 
gear having a rupturing capacity of 2500MVA. 
In addition to this generator switchgear the 
substation incorporates circuits controlling 
the outgoing supplies to the six grid trans- 
mission lines, which span the river on two 
three-circuit overhead crossings. 

For local requirements the voltage of 132kV 
is uneconomic and these requirements are met 
by 132/33kV step-down transformers, 33kV 
oil-immersed switchgear, and 33kV cables to 
convenient distributing centres. These cables 
are designed as radial feeders which, for the 
sake of economy, are intended for direct con- 
nection to 33/6:6kV and 33/11kV transformers 
at the receiving substations. 

Supplies for the power station auxiliaries 
are taken from a 4000kVA unit transformer 
associated with each generator, and having a 
step-down ratio of 11-8/3kV. The larger 
auxiliary motors operate at 3kV and are 
supplied from a unit switchboard fed from the 
lower voltage winding of the unit transformer. 
For supplying the smaller auxiliary motors at 
415V there are a number of switchboards which 
are conveniently situated throughout the 
power station and are fed through auxiliary 
transformers connected to the 3kV unit switch- 
boards. In general the auxiliary motors are 
direct started squirrel-cage induction machines. 
Totally enclosed fan-cooled motors are installed 
in dusty or exposed positions; elsewhere the 
motor enclosures are screen protected or drip- 
proof. 

Remote control of the 132kV switchgear, 
generator switchgear, and the key auxiliary 
motor supply circuits is exercised from panels 
arranged in the operating room, as illustrated 
opposite. Centralised control of the generators 
is carried out from a desk in the middle of the 
operating room. This room, which is flanked 
on each side by a 33kV switch house, is in a 
separate block to the north of the main build- 
ing and adjoins the 132kV grid substation. 

The essential auxiliary motors directly 
involving the satisfactory operation of the 
turbo-alternators, are remotely contrclled from 
the boiler control panel, or from a position 
near the turbo-alternator, or from the pump- 
house. The non-essential auxiliary drives, 
involving station duties where continuous 
availability is not of primary importance, are 
controlled from a point near the motor itself. 

A list of the main contractors is given on 
page 692. 
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A Mobile Diesel-Electric Crane 


In the drawing we reproduce below can be 
seen the arrangement of a 6-ton mobile diesel- 
electric crane, which is now being made by 
Walker Brothers (Wigan), Ltd., Pagefield 
Iron Works, Wigan. This type of crane was 
first made by the company a number of years 
ago and its production, in a redesigned form, 
to take advantage of the advances made in 
engineering design and materials, has just 
been restarted. 

The crane is mounted on a rigid six-wheeled 
chassis, the rear bogie having a four-wheel 
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main mounting brackets to each frame side 
member. 

The load imposed on the frame mounting 
brackets is equally distributed to each axle ; 
one axle can rise and the other fall without 
affecting the wheel load distribution. Similarly, 
since each swing bar is independently pivoted 
and anchored by spherical bearings, diagonally 
opposite wheels can rise without causing dis- 
tortion to the vehicle frame. 

Driving and braking torque reactions from 
each pair of wheels are absorbed by torque arms 
coupled to the bogie cross tube. The location 
of the arms—almost horizontal—makes it 
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ARRANGEMENT OF CRANE FOR TRAVELLING 


drive through worm gearing. Built integral 
with this chassis is the turntable and super- 
structure carrying the jib. All of the crane 
motions are electrically operated and controlled 
from the driver’s cab. When unladen, the 
machine weighs approximately 19 tons, has a 
road speed of 10 m.p.h., and can negotiate 
gradients of 1 in 15 in low gear. It can hoist 
6 tons on the hook at a speed of 30ft per minute, 
and has a slewing speed of 3 r.p.m. The crane 
is capable of lifting a 6-ton load at a radius of 
10ft, whence the height of the hook is 19ft 
Jin. At a radius of 15ft 10in, corresponding 
to a height of hook of 10ft 4in, a 3-ton load may 
be lifted. 

The fixed base of the crane turntable, mounted 
on rollers, is attached to the chassis main side 
members forward of the bogie centre line. 
The vertical “‘ A’ framing forming the pivotal 
point of the hoisting jib, the counterbalance 
weight, and the gears for hoisting, slewing and 
luffing are carried by the upper half of the 
turntable. The crane jib has an effective 
reach for a 3-ton load of 12ft lin sidewards 
and 9ft lin rearwards from the extreme width 
or length of the vehicle. To permit increased 
height of lift, a swan-neck jib can be fitted to 
lift an additional 2ft. Both visual and audible 
warning means can be provided to indicate 
an overload at any position of the jib and also 
to signal the approach of the lower block to 
the jib lead pulleys. 

The vehicle is powered by a four-cylinder 
68 b.h.p. Gardner diesel engine coupled directly 
to a 32kW shunt-wound generator. The pro- 
pulsion motor has a 36 b.h.p. rating and 
transmits power to the two worm-driven axles 
of the rear bogie through a layrub propeller 
shaft. Each axle is fitted with a differential 
gear and the live axle centres are 4ft 6in. 
To allow longitudinal oscillation, the axles 
are located by rigid swing bars pivoted at 
their longitudinal centres and attached, at 
each end, to the axle beds. Transverse move- 
ment, to a controlled degree, is permitted by 
virtue of the ends of the swing bars being 
mounted in trunnions. The bogie structure 
is completed by a heavy tube straddling the 


possible to increase the length, thus increasing 
the effective leverage whilst correspondingly 
reducing the end loading. The flexible joints 
on these torque arms are bended steel and 
rubber and the main bogie bearings are totally 
enclosed and sealed. 

Both the 164 b.h.p. hoisting motor and the 
3 b.h.p. slewing motor are controlled by means 
of a reversing drum spring return switch situ- 
ated inside the driver’s cab. A special gear 
enables the main hoisting motor to be used 
also for derricking, arranged so that as the jib 
moves, the bottom block remains horizontal. 

The main frame of the vehicle is, basically, 
a 10in deep, 3}in flange channel, cross-braced 
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hand and foot brakes remain applied. ‘he 
vehicle steering linkage is actuated by a double 
roller mechanical gear controlled by a stand wd 
handwheel. 

——_-_@——_——_ 


Gas Firing of a Slab Heating 
Furnace 


WE have received from the Industrial Cas 
Development Committee particulars of an 
interesting conversion from solid fuel to ¢\s- 
firing which was carried out by the Nori... 
Western Gas Board, Liverpool Centre. in 
this installation two hand-fired coal furnac s 
with fire boxes at the rear end, and each havi ig 
a hearth area of 21ft by LOft, had been giviig 
considerable trouble owing to difficulty in 
controlling temperatures. Changes in t!.e 
quality of coal slack, in weather conditio::s, 
and in operators, made the furnace performan:. © 
almost unpredictable. Further difficulties wei 
experienced owing to the position of the fli..o, 
which was in the centre of the arch above 
the door opening and which produced a cold 
area at the front of the furnace. Each furnace 
had a counter arch projecting into the furnave 
for some 8ft from the back wall and built about 
lft below the furnace arch, as shown in the 
drawing on this page. 

It was decided to convert one of the fur- 
naces to gas firing although it was realised 
that, owing to the age of the furnace, diffi- 
culties might be experienced. It had_ been 
intended to use air blast burners but as a 
suitable fan could not be obtained an atmos- 
pheric burner was installed in a preliminary 
experiment. This burner consisted of a 2{t 
6in length of 2in W.I. pipe, drilled with jin 
dia. holes at lin centres fed from each end 
with gas from a 4in governed supply. The 
burner was fixed about 6in inside the rear 
wall of the furnace to fire between the arch 
and counter arch. 

The. furnace was lighted shortly after noon 
on @ Monday and was in operation until 9 a.m. 
on the following Friday. The performance of 
the furnace was a marked improvement as 
regards control and temperature distribution 
although the latter still left much room for 
improvement. The cost of running, however, 
was excessive, the therms used over the week 
being 2052, compared with 12 tons of coal 
before conversion. 

Despite the disappointing results it was 
felt that there had been indications that gas 
might yet be used successfully, and as a fan 
had been obtained it was decided to modify 
the furnace and to try air-blast burners. The 
counter arch was removed and the furnace 
was shortened by 5ft by rebuilding the end 
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SLAB HEATING FURNACE 


where necessary and graded in section in order 
to avoid the effects of any sudden change in 
stress. Flitch plates and channel to a depth 
of 17}in reinforce the bogie trunnion bracket. 
Due to its integral design with the crane base, 
it derives certain stiffness from that structure, 
whilst the solid mounting of the bogie affords 
additional rigidity. 

Power brakes operate on all six wheels of the 
crane. The footbrake is capable of being locked 
in the “‘ on” position, release being effected by a 
toe pedal, so that when the crane is operating 


both wall. As it was now realised that the front 
of the furnace, because of the ill-fitting door 
and the position of the flue, was the chief 
cause of heat losses, it was felt that the air- 
blast burners should be placed towards the 
front of the furnace. The state of the side 
walls, however, because of age, appeared to 
be such that it would be unsafe to cut the 
holes necessary for the new burners. 

Three burners, of the British Furnaces 
“Variable Flame” type, were fixed in the 
end wall. During a run with these burners it 
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wis noted that there was still a cold patch 
ai the front of the furnace. The flue was 
therefore completely sealed, products of com- 
bustion having to escape around the door. 
A considerable improvement in temperature 
distribution was noted and there was also a 
distinet reduction in the gas consumption. 

It was then decided to make up six air-blast 
burners on lines suggested by the Liverpool 
Centre, and build them into the side walls of 
tle furnace as near the front as possible. After 
considerable difficulty the installation was 
completed, three burners being fixed on each 
side of the furnace with gas and air lines so 
arranged that all the control cocks came to- 
gether on one side of the furnace. An inverted 
governor was inserted for safety in the event 
of fam failure. A week’s run was then made, 
the furnace being used exactly as it would 
have been run on coal; in fact, it had to 
work with the second furnace, which was 
coal-fired. 

The maximum hourly gas consumption 
recorded during this run was 2600 cubic feet 
and the fan had a rated output of 200 cubic 
feet per minute, at a pressure of 16in to 18in 
w.g- During a working week of five days and 
starting with the furnace cold, 185,800 cubic 
feet of gas were used to heat some 28,000 Ib 
of slabs and sheets, and it was found that the 
gas consumption per pound of metal rolled 
varied considerably with the loading of the 
furnace. During the week the mean of all 
temperature readings taken in the furnace 
was 813 deg. Cent., and the gas consumption 
was 837 therms, as compared with the 12 tons 
of solid fuel used before the conversion. In 
addition to the economies effected by the con- 
version and the flexibility given by the use of 
gas, the speed of heating up—twelve hours 
against three days—freedom from dirt and ease 
of control provided great improvements in 
working. 

The report states that the firm concerned 
proposes to convert two more furnaces, making 
three out of five gas-fired. It is anticipated 
that these three furnaces will give sufficient 
output to enable the remaining two coal- 
fired furnaces to be eliminated and replaced by 
one new gas-fired furnace, which would act as 
a standby or in lieu of one of the converted 
furnaces. 





A Special Drilling Machine 


WE reproduce below a photograph of an 
interesting machine, which has recently been 
built by Kitchen and Wade,@Ltd., Halifax, 
for drilling and countersinking cylindrical 
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drilling and 100 r.p.m. for countersinking, 
the spindle feed being 9in at the rate of 150 
cuts per inch. 

The horizontal arm has quick power and fine 
hand adjustments, all controls being located 
on the head. A three-point steady, not shown 
on accompanying illustration, is used for 
steadying the head against the boiler side 
when the arm is traversed to an extended 
position. The machine is designed to drill 
holes approximately 9ft inside a boiler. 





Fawley Oil Refinery Progress 

As part of the scheme for the expansion of 
oil refining capacity in this country, the Anglo- 
American Oil Company, Ltd., are constructing 
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produced together with 11,500 cubic yards of 
sand and 2500 cubic yards of gravel. 

All the gravel required is on the site and it is 
conveyed to the plant by means of bulldozers 
and dragline crane. A conveyor belt lifts the 
ballast to the top of the plant, from where it 
drops through vibrating screens and water 
sprays and is finally dumped on the roof of a 
concrete tunnel in four piles consisting of 
coarse and fine aggregates and coarse and fine 
sands. By opening the tunnel roof the aggre- 
gate or sand falls on to a conveyor belt and is 
carried to separate hoppers at the top of the 
plant, where there is, in addition, a cement 
hopper. After mixing in a weighing room 
situated beneath the hoppers the material falls 
into two mixers, each of 3 cubic yards capacity, 
and is then ready for transporting to the site. 





CONCRETE BATCHING PLANT AT FAWLEY REFINERY 


a new Esso refinery at Fawley. The work of 
preparing the site for construction is now 
practically complete and the laying of the 
foundation of the fluid catalytic cracking plant 
represents the first major stage in the actual 
constructional work. 

An area of over 5000 square feet, often to a 








A BOILER DRILLING MACHINE 


boilers from the inside, where access is 
limited. 

This machine is portable and has its drill- 
head mounted at the end of a_ horizontal 
cylindrical section arm. The head can be 
rotated through a full circle by means of worm 
and wormwheel and is provided with a detach- 
able extension spindle and steady bearing. 
This arrangement is such that the head can 
pass through a hole 2ft 8in diameter. 

Speed change is by push-button control to a 


change speed motor, giving 200 r.p.m. for 


depth of 12ft has been filled in with concrete, 
and this has involved the pouring of 1180 cubic 
yards of concrete in one day. To produce the 
large quantities required has necessitated the 
erection on the site of a high-capacity concrete 
and aggregate plant, which can be seen in the 
accompanying illustration. The plant stands 
100ft in height and has an output of 140 cubic 
yards per hour, consuming 900 gallons of water 
per minute for gravel washing purposes. Pouring 
operations commenced in January and since 
then 17,000 cubic yards of concrete bave been 


The water used in the washing operations is 
used repeatedly ; from the screens it passes 
through a series of settling basins to a storage 
pond ready to be recirculated. 

When finished, the catalytic cracking plant 
will produce 1,000,000 gallons of motor spirit 
daily and the refinery, when completed, is 
expected to have an output of 5,000,000 tons of 
petroleum products a year. 





Components for Large 
Built-Up Dies 


A FEW months ago the manufacture of 
“composite forgings’ for use in making the 
sections of large built-up dies was started in 
this country by Composite Forgings, Ltd., of 
Luton. These forgings, which consist of cutting 
elements of tool steel forged to a flat mild steel 
base, have long been used in the United States 
of America. The form of construction was 
developed to provide a rapid and economic 
means of producing parts for large built-up 
dies such as are used in the motor-car industry. 
It has a second advantage in that die parts of 
this type can quickly and economically be 
removed and replaced when broken or worn in 
service. 

In this country the common method of build- 
ing such large dies is to machine solid rect- 
angular blocks of tool steel and mount them on 
an iron base casting. The blocks are dowelled 
in position and then machined as a unit to 
make the cutting edges of the die conform to 
the contours of the panel to be blanked, clipped 
or trimmed. The unit is then dismantled and the 
die sections hardened. After the die sections 
have been hardened their reassembly, adjust- 
ment and dowelling on the base casting usually 
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entails a fairly considerable amount of lapping 
or grinding to correct the effects of any distor- 
tion caused by the heat treatment. This lapping 
of dowel holes, &c., is lengthy and expensive 
in the first instance, and is again encountered if 
broken or worn sections have to be replaced. 
The “composite forgings” developed to 
reduce the costs in making this form of built-up 
or sectional die consist of a cutting face of tool 
steel, which closely approximates to the 
required contours of the finished die in both 
elevation and plan, forged to a wide mild steel 
base. In the process of making the die sections 
only the tool steel cutting faces are hardened 
and the soft mild steel base is dowelled to the 
base when assembling the sections. Thus initial 





FORGED DIE SECTIONS 


machining of the cast steel portion is eliminated 
and expensive lapping and grinding of dowel 
holes, &c., is avoided as, for assembling the 
sections on the cast base, the dowel holes are 
drilled in the soft mild steel part of the forgings. 

We reproduce a photograph showing the 
forged sections used for simple forms of built-up 
dies before any machining has been carried out 
and prior to assembly on the cast iron base. 
This illustration shows clearly how the tool 
steel cutting sections have been flame cut to 
shape and then flash butt welded on to the mild 
steel base plates which are used for positioning 
and dowelling purposes. 

At present the works of Composite Forgings, 
Ltd., is laid out to produce die sections with up 
to 120 square inches of weld, and about 650 to 
700 tons of such sections can be produced 
annually. It is claimed by the makers that the 
use cf composite forgings in industrial establish- 
ments in America has shown savings of between 
30 and 50 per cent in manufacturing man-hours, 
and an average saviag of 30 per cent of time 
compared with the earlier methods can easily 
be expected. A number of large motor-car 
and other firms producing large sheet metal 
components in this country are, we understand, 
already using dies made up of units made by 
this process. 





The Absolute Filter* 


New filters which may make possible com- 
pletely dust-free conditions in industrial 
operations, for the first time at reasonable cost, 
were described at the U.S. Technical Conference 
on Air Pollution, held in Washington re- 
cently. The filters were developed by Arthur 
D. Little, Inc., for the Atomic Energy Com- 
mission, which uses them to catch radio-active 
dusts. Although the filters are not yet available 
for private use, arrangements are being pro- 
posed to manufacture them commercially, and 
it is expected that they will be available through 
regular channels. Specialised industrial plants, 
hospitals, laboratories and perhaps even homes 
will then be able to exclude dust, pollen and 
other airborne undesirables. 

These filters deal with particles such as the 
invisible atmospheric dust which surrounds us. 
A good microscope will reveal 5 to 60 million 





* From the Industrial Bulletin of Arthur D. Little, 
Inc., Cambridge, Mass. 
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particles in a cubic foot of the air we breathe ; 
some particles are bits of rock or vegetation, 
others are pollen, spores or bacteria, and others 
are soot, ash, or plain industrial rubbish. 
Normally they can be tolerated, but in many 
situations they cannot, and whenever the 
particles are poisonous they must be caught. 
There is startling variation in the effectiveness 
of various methods of dust and smoke catching ; 
of the 20,000 particles which might be in a cubic 
inch of ordinary atmosphere, good conventional 
methods of air cleaning will pass 1000 to 3000, 
but the new filter will, on the average, let by 
only a single particle. 

The filtering medium itself is a special soft 
and felt-like paper containing sub-microscopic 
asbestos fibres which 
direct the air through 
such tortuous paths that 
essentially all of the par- 
ticles become entangled 
in the fibres. Large 
sheets of this paper are 
folded, collapsed in ac- 
cordion fashion and fit- 
ted into a wooden frame. 
By this means large 
areas of filtering surface 
can be held in a rela- 
tively small wooden 
frame. Single filter units 
can be built to handle 
1000 cubic feet of air 
per minute at pressures 
well within the capa- 
city of ordinary blowers. 
The paper is set into 
the frame with a heavy 
plastic cement and the 
corners of the frames are screwed and 
cemented. To preserve the effectiveness of the 
filters, no leak whatever can be tolerated in the 
frame or its mounting into the ventilating duct. 

On outdoor country air these filters have been 
run day and night for six months before becom- 
ing dirty enough to require replacement. In 
most industrial work other means of cleaning 
the air, or other gas, would be used in con- 
junction with the absolute filter to remove most 
of the coarser particles. These methods might 
be water sprays, electrostatic precipitators or 
other fibrous filters. Under such conditions a 
filter life of perhaps two years might be 
expected. 





Cliff Quay Station Contractors 


The main contractors for Cliff Quay Power 
Station described on page 689 are: road and 
access, Charles Brand and Sons; river works, rail 
foundations and buildings, Edmund Nuttall 
Sons and Co. (London), Ltd.; piling, Franki 
Compressed Pile Company, Ltd.; chimneys, 
Cook Chimney Company, Ltd.; steelwork, 
Cleveland Bridge and Engineering Company, 
Ltd. ; turbo-alternators and condensers, 
Metropolitan-Vickers Electrical Company, Ltd. ; 
boilers, pulverising plant, mechanical draught, 
dust extraction and ash-handling plant, Bab- 
cock and Wilcox, Ltd.; automatic boiler 
control, James Gordon and Co., Ltd.;. pipe- 
work, Aiton and Co., Ltd.; feed pumps, G. 
and J. Weir, Ltd.; circulating water pumps, 
Drysdale and Co., Ltd.; circulating water 
screens, Brackett and Co., Ltd.; chlorination 
plant, Wallace and Tiernan, Ltd.; high pres- 
sure valves Hopkinsons Ltd.; low pressure 
valves Blakeborough and Co., Ltd.; turbine 
house crane, Ransomes and Rapier, Ltd. ; 
generator transformers, Ferranti, Ltd.; auxi- 
liary transformers, Hackbridge and Hewittic 
Electric Company, Ltd.; 132kV switchgear, 
Metropolitan- Vickers Electrical Company, Ltd. ; 
33kV switchgear, Metropolitan-Vickers Elec- 
trical Company, Ltd.; auxiliary switchgear, 
English Electric Company, Ltd. ; coal handling 
plant, R. Dempster and Co., Ltd.; coal un- 
loading cranes, Stothert and Pitt, Ltd.; 132kV 
and 33kV cables, Pirelli General Cables, Ltd. ; 
lower voltage cables, British Insulated Cal- 
lenders Cables, Ltd.; lighting, Christy Bros. 
and Co.; Ltd. 
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French Engineering News 
(From our French Correspondent) 


Production by 8.I.M.C.A. for the first four 
months of 1950 amounted to 10,148 vehicles, 
compared with 8235 for the corresponc ng 
period last year. In April alone, 2527 wore 
produced. At the Renault Regie, 380 four 
h.p. cars are produced daily and next mo ith 
this number will be increased to 400. 

* * * 


Since 1947, over 6 milliard francs have ben 
spent in France on the installation of refrigura- 
tion equipment. Almost a million tons of 
merchandise is already transported in refri:er- 
ated trucks of which 5000 will be in use ¢ ‘iis 
year. Since 1948 refrigerated warehciise 
capacity has increased by 40,000 cubic me. res 
and ice production has increased 15 per cent in 
three years. In addition, thirty-four fruit 
depots have been equipped and ten more ire 
now being equipped, compared with only three 
which were in existence before the war. 

* * * 


It has recently been announced that the 
Ministry of the Interior plans to carry out a 
large programme of work to improve the main 
drainage system of Paris, and to obviate 
pollution of the Seine. At present most of the 
main drainage of Paris leads to three trunk 
sewers and thence to a disposal works at 
Clichy. The new works, some of which are at 
present under construction, include several 
trunk sewers of large size (3-25m_ internal 
diameter), which are mainly constructed of pre- 
stressed concrete pipes, cast and cured at a 
central workshop. In several cases the work 
involves the construction of inverted siphons 
across the Seine, the pipes being floated out 
with pontoons and then lowered to their final 
positions on the river bed. 

* * * 

The French refrigeration industry recently 
paid homage to Charles Tellier, who, seventy- 
five years ago, demonstrated that meat could 
be conserved at low temperatures. Despite 
methodical research, however, he did not con- 
vince his contemporaries for many years. 
In 1876 he installed three refrigerating machines 
in the hold of a 700-ton cargo vessel, in which 
he transported meat to Argentina. A later 
voyage with a 1120-ton cargo, which lasted 
eight months, gave excellent results, but. it 
was not until 1908 that the French engineer, 
then eighty years old, was given full honours at 
the first International Refrigeration Congress. 

* * * 


The Carbolux process, used in the manu- 
facture of coke from Lorraine coal, will, it is 
hoped, help to reduce France’s imports of 
coke and coal for use by the steel industry. 
Before the war such imports“amounted to 60 
per cent of the total used. The process has 
been applied at Marienau, and involves the 
carbonisation of a mixture of semi-coke and 
dried coal at 600 deg. Cent. The coke obtained 
is said to be satisfactory and has a weight of 
450kg per cubic metre. At Carling a slightly 
different process has also given good results, 
the coke being comparable to that at Marienau 
but with a lower sulphur content, and a similar 
process is being applied at Thionville. How- 
ever, production on an industrial basis is 
dependent on the availability of credits. 

* * * 


Since the liberation, the Marseilles ship- 
building industry has rebuilt twenty-five ships, 
of which eight were passenger-cargo vessels, 
three banana vessels, nine cargo ships and six 
tankers. Since January, 1949, the industry 
has been working under normal conditions and 
its output has improved. Plant and equip- 
ment for repair work, however, is still insuffi- 
cient. The possibility of protection to assist 
the French shipbuilding industry is now being 
suggested. 

* * 

Improvement in French tractor production 
is shown by the manufacture of 17,290 units 
in 1949; it is expected that 20,000 tractors 
will be produced in 1950. Since the French 
market is in no position to absorb all French 
production, suppression of imports under 
Marshall Aid is being proposed. 
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Industrial and Labour Notes 


Railway Wages 

It was announced last week that, as a 
result of deliberations at its annual conference, 
the Associated Society of Locomotive Engi- 
neers and Firemen had directed its executive 
to put forward a claim for wage increases for 
iis members employed by British Railways 
and London Transport. This indicates a change 
in the Society’s recently held views on railway 
wages policy, as during the last year or so it 
has dissociated itself from the wage claims 
advanced by the National Union of Railway- 
men. A statement issued after last week’s 
conference, however, said that following lengthy 
consideration of the policy of wage restraint, 
and to the position of the Society’s members 
as @ consequence of unrestricted profits, prices 
and bonuses, a definite instruction was given 
to the executive committee to present a claim 
for wage increases. 

A conference of branch secretaries of the 
Nationa] Union of Railwaymen., held at Bourne- 
mouth last week-end, also had some discussion 
on wages policy. The meeting was a private 


‘ one but an official statement was made subse- 


quently. It said that Mr. J. B. Figgins, the 
general secretary, had expressed the view that 
it was now generally accepted that the policy 
of wage-freezing could no longer effectively be 
applied. According to Mr. Figgins, the “ very 
great improvement in production last year, 
which had been further improved this year by 
no less than 9 per cent, and the increase in 
exports of 12 per cent, gave grounds for opti-+ 
mism.”’ Wage advances, Mr. Figgins claimed, 
were now possible without causing any infla- 
tionary tendency, and by virtue of this a wage 
advance would not result in increased prices or 
cost of living, put, on the contrary, in an 
improvement of the living standard of the 
workers. 
Steel Distribution Records 

The Minister of Supply nas made the 
Iron and Steel Utilisation (Records) Order, 
1950, which came into operation on June 4th. 
By it, arrangements are made for collecting, 
with as little inconvenieosce as possible, statis- 
tics of steel deliveries to the main consuming 
industries and for export. The Ministry of 
Supply says that this procedure is necessary 
because of the ending of distribution ccntrol 
for general steel. 

Small purchases of steel, not exceeding £5 
in value a month, and sheet steel, tinplate, 
terneplate and blackplate are excluded from 
the conditions of the Order. In future, any- 
one requiring steel should include in his written 
order the words “Iron and Steel Utilisation 
Record,” followed by the code letters indicating 
the pu-pose for which the steel is being acquired. 
These code letters are listed in a pamphlet 
entitled: ‘‘ Note to Consumers—May, 1950,” 
which explains the system, and which is now 
being distributed to steel consumers. 


European Industrial Federations 


The annual conference of the directors 
of European Industrial Federations has been 
held recently in London, at the invitation of 
the Federation of British Industries. Dele- 
gations attended from Great Britain, Belgium, 
Denmark, Finland, France, Holland, Italy, 
Luxembourg, Norway and Sweden. 

The proceedings of the conference were 
directed to various aspects of international, 
and particularly intra-European, co-operation, 
and the official and unofficial machinery which 
has been established to organise and co- 
ordinate activities in the separate countries. 
The operations of the Organisation for European 
Economic Co-operation were also reviewed, 
together with the methods adopted by European 
Industrial Federations for maintaining con- 
tact with that orgaaisation. Another matter 
examined by the conference was the policy 
of liberalising trade and its effects upon the 
economies of the individual countries. At 


the same time, there was an exchange of views 
on the possibility of adopting new methods for 
facilitating international investments, both 
in Europe and in undeveloped parts of the 
world, and on the conditions in which such 
methods could operate. 

Finally, there was a discussion on the send- 
ing of productivity and other similar teams to 
America, and the conference heard with interest 
a report on the experience which has been 
gained by the Anglo-American Council on Pro- 
ductivity. The comparative advantages of 
national and international productivity teams 
were mentioned, and it is understood that this 
is a subject which will be more fully examined 
by the Council of Industrial Federations. 


Zinc, Nickel and Copper 

There has been another rise in the 
price of zinc, the Ministry of Supply having 
announced on Monday last that the price of 
good ordinary brand zinc had been advanced 
from £111 10s. to £123 10s. a ton, an increase 
of £12. The price of zinc has now risen by 
£20 a ton since May 25th, advances of £4 a 
ton having been announced on that day and on 
May 30th. This latest increase follows a rise 
in the U.S.A. price of 14 cents to 14} cents 
a pound, made last Friday night by a promi- 
nent mid-Western producer. As these notes 
go to press, there are indications that a further 
rise in zine prices is imminent in the U.S.A. 

The International Nickel Company of Canada, 
Ltd., and its associates in the U.S.A. and the 
United Kingdom stated on Friday last, that 
the price of refined nickel was being increased 
forthwith. In this country, the Mond Nickel 
Company, Ltd., announced that, in this country 
the price of nickel was being advanced to 
£386 per ton, delivered works, with appro- 
priate increases for other countries. This 
price, the company said, corresponded with 
those announced for Canada and the U.S.A. 
It represented an increase of about 40 per 
cent above the average price prevailing for all 
markets in the pre-war years. Dr. J. F. 
Thompson, president of the International 
Nickel Company of Canada, Ltd., in some com- 
ments on the new prices, said that, as a result 
of heavy increases in the rates paid for labour 
and for supplies and services, the advances 
now made were necessary to compensate for 
the rise in costs. 

Yet another price increase was announced on 
Tuesday last, when the Ministry of Supply 
stated that electrolytic copper had been ad- 
vanced from £170 to £186 a ton delivered con- 
sumers’ works. The Ministry’s buying price 
for rough copper, in slabs of from 2 to 3 ewt, 
has been increased from £132 to £144 a ton. 
Discounts, premiums, and charges for forward 
delivery remain unchanged. 


A Works Handbook 


The Workington Iron and Steel 
Company, which is a branch of the United 
Steel Companies, Ltd., has recently published a 
“Works Handbook,” the purpose of which is 
to give employees as full information as possible 
about the company and its activities. The 
book has been compiled by the works council, 
which was originally constituted more than 
twenty years ago. 

The handbook contains an interesting history 
of the Workington Company and gives a list 
of its main products. It also includes full par- 
ticulars of the terms and conditions of employ- 
ment and describes the welfare and other 
schemes which are being operated for the 
benefit of all employees. Finally, there is some 
information on joint consultation and works 
committees. The keynote of these committees, 
the handbook states, is co-operation between 
management and men. They are. advisory 
and consultative, and are a democratic expres- 
sion of the modern and better trend in indus- 
trial relationship. This relationship, it is 
added, involves an appreciation of the right 


and proper desire on the part of the workers 
to take their share in finding solutions for the 
numerous problems involved in industry, and 
to be able to express their views on the many 
questions of policy which affect the lives and 
working conditions of all. — 


A Conference for Small Firms 


In response to many requests made 
during the last year or two, the Industrial 
Welfare Society is arranging a conference for 
the discussion of matters particularly affecting 
the smaller firms in British industry. It is 
estimated that roughly 98 per cent of British 
industry consists of firms employing less than 
250 workers. It is recognised, of course, that 
the small firm normally employs close personal 
relationship witn its employees, but its size, 
nevertheless, frequently imposes many limi- 
tations on activities. 

The conference is to be held at Keble College, 
Oxford, from July 13th to 17th, and its dis- 
cussions will be concentrated chiefly upon the 
modern management techniques suitable for 
the small firm, and how those techniques can 
be usefully adopted. The programme will 
open with a talk on ‘‘ Current Trends in Indus- 
trial Welfare and Relationships,” by Mr. 
John Marsh, director of the Industrial Welfare 
Society. Other speakers include Mr. J. A. 
Hunt on ‘‘ Human Relations in the Smaller 
Firm,” Miss A. S. Bettenson on “ Standards 
of Physical Amenities,’ Mr. Gordon Bevan 
on “The Place of Personnel Management,” 
and Mr. Brooke Crutchley on “ Monetary 
Incentives in the Smaller Firm.”” One day of 
the conference is to be devoted to group dis- 
cussion of set questions concerning problems 
of human relations in the smaller firm. 

Full details as to membership of the con- 
ference can be obtained from the Industrial 
Welfare Society, 48, Bryanston Square, London, 
Wa. 


Employment Trends in the U.S.A. 


The United States Bureau of Labour 
Statistics has reported recently that there were 
substantial increases during April in the number 
of people employed in the U.S.A., with the 
result that at the end of April there were 
3,515,000 unemployed, compared with 4,123,000 
at the end of March. Estimates made by the 
Bureau suggest that between mid-March and 
mid-April more than 500,000 people were 
added to the pay rolls of American industrial 
and commercial concerns. 

According to The Guaranty Survey, however, 
the employment total in April was slightly 
lower than it was a year previously, although 
industrial production in April was much greater 
than in the same month of 1949. The diverg- 
ence between the trend of production and that 
of employment, it is stated, is especially marked 
in the case of factory operations, which has led 
to the conclusion that many factories are 
increasing output by paying overtime instead 
of taking on additional workers. In support 
of that view, the Survey points out that between 
April, 1949, and April, 1950, the average 
amount of time worked each week rose by 
almost two hours in some American industries 
and by nearly one hour in others. From this it 
is deduced that if the working week in April of 
this year had been of the same duration as that 
a year earlier factory employment would have 
been increased by about 400,000. 

This tendency to avoid taking on additional 
workers, the Survey comments, is attributed in 
part to the reluctance of managements to incur 
the expenditure of training, possibly because 
they are uncertain about the duration of current 
levels of activity. Another explanation 
advanced for the relatively low level of factory 
employment is the rise of productivity. The 
Survey says on this point that the “ average 
output per man-hour is now thought to be 
increasing after several years of apparently 


meagre progress.” 
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Notes and Memoranda 


Rail and Road 


British TRANSPORT TRaF¥FIC REcEIPTS.—The 
British Transport Commission’s latest report on 
traffic receipts shows that in the four weeks ended 
May 2lst British Railways’ receipts totalled 
£24,658,000, compared with £24,620,000 in the 
corresponding period of last year. In the same 
four weeks of this year Provincial and Scottish 
Road Passenger Transport traffic receipts amounted 
to £2,665,000, as against £2,581,000 in 1949; 
London Transport traffic receipts amounted to 
£4,391,000, compared with £4,521,000 in 1949, and 
tolls and freight charges totalled £125,000, the same 
amount as in the corresponding weeks of last 
year. The Commission points out, however, that 
the comparison with 1949 is affected by the increases 
in freight rates and charges which came into 
operation on British Railways and Inland Water- 
ways and Docks on May 15th. 

LecTURE COURSES aT THE RoaD RESEARCH 
LaBoRATORY.—Lecture Courses on Road Materials 
and Construction will be resumed at the Road 
Research Laboratory, Harmondsworth, during the 
autumn and winter of 1950-51. As in previous 
sessions, they will deal with the fundamental 
properties of road materials and their application 
to practice, and will include the results of the 
most recent research. There will be self-contained 
courses in soil mechanics, concrete and tar and 
bituminous materials, which will be held between 
October and February next. If sufficient entries 
are received the Laboratory will also arrange a 
short course for chief officers, covering the three 
branches of the subject intensively. A fee of 
£7 7s. will be charged for each course. Applica- 
tion should be made to the Director, Road Research 
Laboratory, Harmondsworth, West Drayton, Mid- 
dlesex. 


Air and Water 

“* CARNARVON CasSTLE.”—The Union Castle Line 
announce that the “Carnarvon Castle” will sail 
from Southampton on June 15th, and that her 
return to the South African mail service will release 
the “ Durban Castle ’ for the intermediate service. 
After spending many months in the Belfast yard of 
Harland and Wolff, Ltd., the vessel has been com- 
pletely reconditioned as regards accommodation and 
machinery and now carries only first and tourist 
class passengers. 

BattioL TRaINER ArrcraFT.—A contract for 
a number of Balliol advanced trainers for the 
Royal Air Force has been placed with Boulton 
Paul Aircraft, Ltd., the designers of the aircraft. 
The instructor and pupil in the Balliol are seated side 
by side, in accordance with modern training prac- 
tice. Other features of the aircraft include high 
performance and manceuvrability and adaptability 
for all forms of advanced training. It has folding 

i and can readily be equipped for naval 
operation, including deck landing. 

Jornst SumMMER MeEeEtTING.—The joint summer 
meeting of the Institution of Naval Architects, the 
Institution of Engineers and Shipbuilders in Scot- 
land, and the North-East Coast Institution of 
Engineers and Shipbuilders, as already announced 
in our issue of May 12th, is to be held in Newcastle- 
on-Tyne on June 27th, 28th and 29th. The mornings 
of each day will be devoted to the reading and dis- 
cussion of papers. On Tuesday morning Sir Maurice 
Denny will present a paper entitled “ British Ship- 
building Research Association: The First Six 
Years,” followed by J. F. Allan on “‘ Research on 
Design of Drifters.” The papers to be read on 
Wednesday are: “ Surface Finish of Marine Engine 
Parts,” by Professor A. 8. T. Thomson, Professor 
A. W. Scott, W. Ferguson and G. B. Stabler, and 
“A New Cargo Liner Design,” by E. H. Watts. 
On the last day of the meeting, J. L. Kent will read 
a paper on “ The Design of Sea Kindly Ships,”’ J. 
Lockwood Taylor a paper on “ Hull Design for 
Laminar Flow,” and C. V. Manley will present his 
paper entitled ‘ A Further Examination of Casual- 
ties to Merchant Ships Reported Abandoned, 
Foundered or Missing.” 


Miscellanea 
FourtH WoRLD PowER CONFERENCE.—The final 
alrangements are now being made for the fourth 
World Power Conference which will be held in 
London from July 10th to 15th. It is expected 


that the membership of the conference will number 
about 1500, of whom approximately one-half will 
come from forty Commonwealth and foreign 
countries. The technical sessions will take place in 
the lecture theatres of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, 


and the Institution of Electrical Engineers. On 
two occasions during the conference provision is 
being made for a single joint session, the first being 
on Tuesday morning, July llth, when twenty-six 
national reports on “* Energy Resources and Power 
Developments ” will be discussed, and the second on 
Friday afternoon, July 14th, when the subject will 
be “‘ Atomic Energy.” The general secretary of the 
conference is Mr. C. H. Gray, 201-2, Grand Build- 
ings, Trafalgar Square, London, W.C.2. 


ILLUMINATING ENGINEERING Socrety.—At the 
recent annual general meeting of the Illuminating 
Engineering Society, Mr. L. J. Davies, Director of 
Research of the British Thomson-Houston Company, 
Ltd., was elected President. Mr. C. R. Bicknell, 
Mr. J. G. Holmes, and Mr. W. R. Stevens were 
elected Vice-Presidents. Honorary membership of 
the Society has been conferred upon Dr. Ward 
Harrison, who has lately retired from the position 
of director of engineering in the lamp department of 
the General Electric Company of America. 


NEw THIRD-PROGRAMME TRANSMITTING STATION 
FOR SHEFFIELD.—On June 6th the B.B.C.’s Third 
Programme transmitter at Manor Lane School 
closed down and the service was taken over 
by a more powerful transmitter, which has been 
installed in a building adjoining the Heeley Baths. 
The new transmitter has a power of 1kW and is 
connected to a ‘“‘T” aerial, one end of which is 
suspended from a chimney on the Heeley Baths. 
The increased power and more efficient aerial will 
give listeners in the Sheffield district better recep- 
tion of the Third Programme. The wave length 
will remain unchanged at 194m. 


Tue Tron anp STEEL ENGINEERS’ Group.—The 
Iron and Steel Institute has announced that the 
thirteenth meeting of the Iron and Steel Engineers’ 
Group will be held at 4, Grosvenor Gardens, London, 
S.W.1, on Wednesday, June 28th, beginning at 
10.30 a.m. Two papers for discussion at the morning 
session are “ Heating and Ventilation in the Iron 
and Steel Industry,” by Mr. F. R. L. White, and 
“ Lighting in Iron and Steel Works,’ by Mr. 
G. W. Levey. At the afternoon session at 2 p.m., a 
paper on “ The Supply and Distribution of Water 
to Iron and Steel Works ”’ will be presented by Mr. 
J. L. Daniel. A buffet luncheon (tickets 6s. each) 
will be provided from 1 to 2 p.m. 


Gas TurBINE FuEL Researcu.—The Minister 
of Fuel and Power was asked in Parliament recently 
what steps were being taken to ensure inten- 
sive research on the development of gas turbines 
to run on cheap fuels derived from indigeneous 
coal. In a written answer, the Minister said that 
he regarded the development of the gas turbine 
to use coal and cheap fuels derived from coal as 
one of the most important matters on which his 
Department was engaged. With the full support 
of his Ministry’s Scientific Advisory Council, a 
wide research programme was being carried out. 
The programme included research on industrial 
gas turbines to use peat and the firedamp contained 
in the upcast from collieries. 


Puslic HEALTH ENGINEERING.—We learn from 
Professor Fisher Cassie that for some years past 
the Department of Civil Engineering in the Univer- 
sity of Durham, in common with Departments in 
other universities, has given lectures and laboratory 
instruction to undergraduates in public health 
engineering (though usually not under that title). 
As a natural extension of this work, the Department 
of Civil Engineering in the University of Durham 
is instituting in October, 1950, a one-year post- 

uate course in Public Health Engineering. 
The subjects of this course, which is designed 
to train students for water engineering, sewage 
treatment and similar branches of the profession, 
will be Public Health Engineering, Public Health, 
Applied Bacteriology, Biology, Statistics and 
Planning Law. 

Wortp PETROLEUM ConGREss.—A Committee of 
Honour is now being formed in connection with 
the third World Petroleum Congress, which is to be 
held next year in the Netherlands. The congress 
will meet in the Kurhaus, Scheveningen, from May 
28 to June 6, 1951. The organising committee has 
addressed invitations to Dutch statesmen and lead- 
ing men in the petroleum industry, and also to pro- 
minent international men in the petroleum industry. 
A number of Cabinet Ministers, including the Nether- 
lands Ministers for Foreign Affairs, Economic 
Affairs and Education, Arts and Science, have 
already accepted the invitation to sit on this Com- 
mittee of Honour. Meanwhile, the Netherlands 
Government has acceded to the organising com- 
mittee’s request for permission to hold the formal 
opening session in the Ridderzaal (‘‘ Hall of 

ights ”’) in The Hague. 


June 9, 1950 


Personal and Business 


Mr. J. H. Lirrte has been appointed secretary 
of Hadfields, Ltd. 

Mr. H. P. Hopss has been elected president of 
the Royal Institution of Chartered Surveyors. 

Mr. Tatn MAxweLt Stewart has been elec! od 
chairman of Thermotank, Ltd., Govan, Glasgow. 

Mr. Lestie GranaM has been appointed deputy. 
chairman of the Northern (N. and ©.) Division of 
the National Coal Board. 

Cotonet E. 8. Dane, a director of Peter Stubs, 
Ltd., has been elected president of the Federat i 
of British Hand Tool Manufacturers. 


Rapm Maanetic Macuings, Ltd., Birminghan, 
announces the appointment of John 8. Young 
and Co., Ltd., 257-261, Eglinton Street, Glasgow, 
C.5, as its agent in Scotland. 

Mr. CHARLES PINKHAM, manager of the publiciiy 
organisation of The General Electric Company, 
Ltd., is retiring on June 30th, after thirty-sey«), 
years in the company’s service. 

Mr. W. R. Stevens, M.I.E.E., of the Research, 
Laboratories of The General Electric Company, 
Ltd., has been re-elected a vice-president of the 
Illuminating Engineering Society. 

Mr. T. H. Reprern, chairman and managing 
director of Redfern’s Rubber Works, Ltd., has 
been elected president of the Federation of Britis), 
Rubber Manufacturers’ Associations. 

Sm ALEXANDER McCo.. has retired from the 
board of Vacuum Oil Company, Ltd., after more 
than forty-five years in the company’s service. 
Mr. J. Blake Middleton has been elected a directo: 
and will take charge of the company’s manufac 
turing department. 





Launches and Trial Trips 


British UNION, motor tanker; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the 
British Tanker Company, Ltd. ; length 463ft 54in, 
breadth 61ft 9in, depth 34ft lin, deadweight 
12,167 tons; Swan, Hunter-Doxford oil engine, 
four cylinders, 3100 b.h.p. at 105 r.p.m., 12} 
knots. Trial, May 24th. 

Lonpon PRIDE, motor tanker; built by Furness 
Shipbuilding Company, Ltd. ; length  496ft, 
breadth 67ft 6in, depth 36ft 5in, deadweight 
16,250 tons; North Eastern Marine-Doxford oil 
engine, five cylinders, 670mm diameter by 2320mm 
combined stroke, 5500 b.h.p. at 114 r.p.m. Launch 
May 3lst. 

ATHELBEACH, motor tanker; built by R. and W. 
Hawthorn, Leslie and Co., Ltd., for the Athel 
Line, Ltd.; length 459ft, breadth 61ft, depth 
31ft, deadweight 10,000 tons; Hawthorn-Doxford 
oil engine, four cylinders, 670mm diameter by 
2320mm combined stroke, 4450 b.h.p. at 112 
r.p.m. Launch, June Ist. 

SaNTHIA, passenger and cargo liner; built by 
Barclay Curle and Co., Ltd., for the British India 
Steam Navigation Company, Ltd.; length 479ft 
3in, breadth 62ft 6in, depth 35ft, gross tonnage 
9650; two Barclay-Curle-Doxford oil engines, 
each having four cylinders 560mm diameter by 
2160mm combined stroke. Launch June Ist. 

MINSTER, motor collier ; built by the Burntisland 
Shipbuilding Company, Ltd., for Stephenson Clarke 
Ltd.; length 322ft, breadth 46ft, depth 22ft 4in, 
deadweight 4750 tons; Kincaid-Harland-Burmeister 
and Wain oil engine, five cylinders, 500mm dia- 
meter by 900mm stroke. Trial, June. 

LIBREVILLE, motor coaster; built by Chantiers 
and Ateliers Augustin Normand to the order of the 
Minister for French Overseas Territory for French 
Equitorial Africa ; length 59-40m, breadth 9-30m, 
depth 5-60m, deadweight 850 tons ; M.A.N. oil 
engine, 750 h.p. Launch, June Ist. 





Contracts 


THe British ELectrictry AUTHORITY has 
placed with Sir Robert McAlpine and Sons (New- 
castle-upon-Tyne), Ltd., a contract valued at over 
£1,375,000 for piling and foundations for buildings 
and circulating water culverts, as well as for an 
accommodation bridge, roads and railways for 
the new North Tees ““C” power station. The 
present North Tees “‘A” and “B” stations have 
an installed capacity of 110,000kW. The capacity 
of the new “C” station will be 240,000kW. A 
contract valued at over £550,000 has also been 

laced with Sir Robert McAlpine and Sons (Mid- 

nds), Ltd., for main railway sidings and pre- 
liminary works, sewage disposal and reinforced 
concrete works for the new Drakelow power 
station, near Burton-on-Trent. This station will 
also have a total installed capacity of 240,000kW. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion ie without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is the date of publication of the complete specification. 

Copies of specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


MACHINE TOOLS 


636,018. January 19, 1948.—IMPROVEMENTS IN 
Mottt-Pornt Cuttine TooLs FoR REAMERING, 
Borrnc anD Smmar Operations, Donald 
Giles Elford Soper, of 116, Stanford Road, 
Luton, Bedfordshire. 

The object of the invention is to provide a multi- 
point cutting tool of the kind specified having 
improved means of simple construction for effecting 
accurately, but rapidly, the expansion of the cutter 
bars to the required setting. In accordance with 
this invention an adjustable multi-point cutting 
tool comprises a main bar-like body having near 
one end a diametral hole and a cross hole 
intersecting the diametral hole, with a pair of 
cutter bars slidably mounted within the diametral 
hole. Fig. 1 is a plan view of the tool, Fig. 2 a side 























Fig.3 
No. 636,018 


view, and Fig. 3 a sectional elevation, taken on line 
I, I of Fig. 2. As illustrated in the accompanying 
drawings the diametral hole A in the end of the 
bar-like body B is lined or bushed with a sleeve C 
having on the exterior a flat or dimple D adapted 
to form a seating for a clamping screw EH, threaded 
into a tapped hole in the end face F of the body, 
and intersecting the diametral hole in which the 
sleeve is accommodated. In the wall of this sleeve 
three tapped holes are provided, one hole G at 
the centre of length thereof, and two outer holes 
H, J, made one near each of the opposite ends of 
the sleeve, the centre tapped hole being larger than 
the other two holes. A pair of round cutter bars 
K of equal length and each having an inclined butt 
end L are slidably mounted within the bore M of 
the sleeve, the inclined ends forming a tapered 
gap into which the coned end of a screw plug N 
which is threaded into the centre tapped hole of 
the sleeve is adapted to enter. By advancing the 
screw plug the two cutter bars are expanded simul- 
taneously to the required cutting diameter, and 
the cutters are locked in position by means of set 
screws threaded into the two outer holes of the 
sleeve.—April 19, 1950. 


GAS TURBINES 

636,725. April 9, 1948.—Muuti-Stace Rap1rau 

TURBINE FOR Gas TURBINE P tants, The 

Maschinenfabrik Oerlikon, of Oerlikon, near 
Zurich, Switzerland. 

In gas turbine plants it is normal to heat the 

working medium, after partial expansion has 


THE ENGINEER 


taken place, either by direct internal combustion 
or by the external supply of heat through a heat 


exchanger. In axial turbines great difficulties are 
encountered in carrying out the intermediate 
heating within the machine, since the provision 
of combustion chambers and heat exchangers 
between the stages increases the axial structural 
length to such an extent that the machine becomes 
too long and the critical speed too low. According 
to the present invention a multi-stage radial tur- 
bine arranged for inward flow for gas turbine plants 
is provided with at least one intermediate heating 
apparatus which, at least partly, replaces the con- 
duit between stage outlet and stage inlet, and is 
disposed, within at least two stages, between the 
outlet lying radially inwards of one stage and the 
inlet lying radially outwards of the next stage. 
The connecting conduit from the outlet of the 
preceding stage to the inlet of the following stage 
is arranged approximately radially so that it can 
simply be rep’ by a combustion chamber or by 
a heat exchanger without lengthening the axial 
dimensions of the machine. The available length 
of this radial conduit is sufficient to accommodate 
the intermediate heating apparatus particularly 
when it is subdivided into a plurality of parallel 
conduit parts, which are staggered around the 
periphery and lead individually from the outlet 
chamber of the preceding stage to the inlet of the 
housing of the following stage, and individually 
through a combustion chamber or an intermediate 
heating exchanger.—May 3, 1950. 


METALLURGY 


636,579. February 10, 1948.—ImMPROVEMENTS IN 
THE ManuractuRE o¥ Cast Iron, The British 
Cast Iron Research Association, of Alvechurch, 
near Birmingham, and Henton Morrogh, of 
the company’s address. 

The object of this invention is the economical 
production of a malleable cast iron. It is known 
that by the treatment of cast iron with cerium, 
even when the iron has a relatively high silicon 
content, a white cast iron is obtained. According 
to the invention, cerium is added to a hyper- 
eutectic iron, that is, a cast iron containing carbon 
in excess of the eutectic value fixed by 4-3 minus 
one-third of the sum of the silicon and phosphorus 
contents, and of the sulphur and phosphorus 
contents hereinafter described. It is found that 
the hyper-eutectic carbon appears in the form of 
nodular graphite, the structure comprising a fine 
disperson of graphite nodules in an otherwise 
white iron. The presence of these nodules greatly 
facilitates the annealing of the structure by decom- 
position of the cementitic carbide. Thus by the 
use in accordance with the invention of a cerium- 
treated hyper-eutectic iron relatively high in 
silicon, malleable annealing is greatly shortened, 
the graphite nodules nucleating the metal and 
facilitating the structural change. The amount 
of cerium required and the amount of silicon which 
can be tolerated, will depend upon the section size 
and rate of cooling of the casting. The smaller 
the section and the greater the cooling rate (i.e., 
for example, in a metal or chill, as compared with 
a sand mould) the higher is the silicon content which 
can be employed and the lower the cerium content. 
The iron after treatment should have a cerium 
content in excess of 0-02 per cent and a sulphur 
content below 0-02 per cent. The silicon may 
have any value up to 7 per cent and phosphorus 
must be below 0-5 per cent. The annealing must 
be carried out either for a longer time and/or at 
a higher temperature the higher the cerium con- 
tent, and/or the lower the silicon content. The 
cerium-treated hyper-eutectic iron may be treated 
with a graphitising inoculant, after the cerium 
addition and just prior to casting. Such treatment 
is found to increase the number of hyper-eutectic 
nodules and so to increase the rate of subsequent 
graphitisation. Suitable graphitising inoculants 
have been found to be ferro-silicon, calcium sili- 
cide and graphite. An illustrative example, is 
included in the specification. May 3, 1950. 


MISCELLANEOUS 


635,790, September 1, 1947.—IMPROVEMENTS IN 
oR RELATING TO ANTI-FRICTION BEARINGS, 
Ransome and Marles Bearing Company, Ltd., 
of Stanley Works, Newark-on-Trent, and 
Frederick Osgood Hickling, of ‘‘ Charnwood,”’ 
56, Davies Road, West Bridgford, Nottingham. 

The object of this invention is to provide a 
bearing with a grease seal, which will have concen- 
tricity and a satisfactory fitting in the bearing, and 
which will be wholly positioned within the ring 
members of a bearing unit of any type, the arrange- 

ment being such that the seal will be retained in a 

concentric position with the bearing tracks. Fig. 1 

is a part sectional elevation of an anti-friction 

bearing having a grease shield fitted, and Fig. 2 is a 

similar view showing a pad fitted to the grease 

shield. As shown in Fig. 1, the outer and inner 
bearing rings A and B respectively of an anti- 
friction bearing such as a ball bearing are extended 
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in width on one or both sides of the rolling tracks C 
and D for the balls. These tracks and the extended 
adjacent surfaces E and F of the rings are ground so 
that seating surfaces will be provided for a grease 
or lubricating seal G, which is inserted within the 
extensions. Adjacent to the rolling track C of the 
outer ring is formed a groove H of substantially semi- 
circular “‘U” or other convenient shape in cross 
section. This groove is formed on one or both sides 
of the rolling track so that the ringlike shield or 
grease seal may be fitted on one or both sides of the 
bearing as desired. The grease shield or seal @ is of 


























Fig 2 
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cuplike form of ‘“‘L” shape in cross section and 
formed with a retaining lip of convex shape on its 
periphery, which is adapted to so co-operate with 
the edges of the groove and the adjacent ground 
surface that the shield will be located and held 
in a concentric position. The curvature of the lip 
is such that it will give the shield or seal a lead in 
when it is being assembled. In the construction 
shown in Fig. 2 the shield G@ is fitted with a ring- 
like pad J or protection member of substantially 
‘“‘ L” shape in cross section. This pad is preferably 
formed of synthetic rubber or like material and 
moulded or vulcanised in position. Other drawings 
(not shown here) show modifications of the shape of 
the shield and the pad.— April 19, 1950. 


635,958. December 9, 1947.—IMPROVEMENTS IN OR 
Retatine To Rotary Cocks, The Aluminium 
Plant and Vessel Company, Ltd., and Hugh 
Frederick Goodman, both of Northfield House, 
Point Pleasant, Wandsworth, London, S.W.18. 

This invention relates to rotary cocks of the kind 
having a tapered plug in an aperture in the body of 
the cock, the plug and body having adjacent outer 
annular surfaces about level with each other and 
meeting at a circle on which a flexible packing ring 
is held by a retaining ring, for the purpose of sealing 
the joint so formed against external leakage. It 
has been found that with the type of packing ring 
heretofore used, namely, a ring of round cross- 
sectional shape, there is a tendency for the retaining 
ring to be turned when rotating the plug, thereby 
causing it to bind or to leak according to the direc- 
tion of rotation of the handle. Moreover, on re- 
grinding the plug and aperture, the round section 
ring is unable to adapt itself effectively to the 
difference in level between the aforesaid annular 
surfaces and leakage resulted. Fig. 1 shows in 
vertical axial section a rotary cock fitted with the 

improved flexible packing ring, and Fig. 2 is a 

sectional view of the ring. The ported, downwardly 

tapered plug A of the cock is mounted in a corre- 
spondingly tapered seating in the cock body B and 
is held therein by a retaining ring C having an 
internally threaded flange D screwed on a projecting 
externally threaded portion of the cock body. The 
plug and plug seating are normally dimensioned so 
that the upper annular surfaces respectively of the 
plug and projecting body portion are flush with 
each other, or substantially so, and a fiexible 
packing ring Z is provided between the retaining 
ring and the annular surfaces so as to seal the upper 
end of the joint between the plug and the cock body. 
An operating member or handle F is pinned to a 
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boss projecting upwardly from the and the 
retaining ring has a manipulating plate G welded 
thereto. The ing ring £, which is seated within 
an annular recess in the lower face of the retaining 
ring C, is formed with two downwardly projecting 











* Fig.2 
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concentric ridges H and J, which respectively 
engage the surface of the plug and the surface of 
the cock body portion. As shown in Fig. 2, the 
outer ridge J is deeper than the inner ridge H, 
whereby it is pressed by the retaining ring C more 
firmly against its surface than is the inner ridge 
against its surface, the two ridges being formed so 
as to allow considerable latitude in difference of 
level between the two surfaces after re-grinding.— 
April 19, 1950. 


636,551. March 28, 1947.—IMPROVEMENTS IN 
OR RELATING TO ToGGLE Locks, The Rawlplug 
Company, Inc., of 271, Church Street, New 
York, United States of America. 

This invention relates to a new type of toggle 
lock for use in connection with a threaded bolt 
or stud used for holding devices or objects to hollow 
masonry, hollow tile, cinder blocks, plaster walls, 
fibre or glass-wool wall boards and the like. A 
principal object is to provide a toggle lock which 
can be fastened to the hidden wall of the structure 
entirely independent of and before the device to 
be fastened in place is attached thereto. This makes 
it very much easier to fasten the device and if the 
device is ever taken down the toggle lock still 
remains in place, or it may be removed and used 
elsewhere if the device is not to be returned to the 
same place. The invention provides a toggle which 
attains the principal object and yet is cheap to 
manufacture. Fig. 1 is a side elevation of one form 
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of guide member to be used with the improved 
type of lock, and Fig. 2 shows the guide member 
of Fig. 1 associated with a present-day type of 
toggle head having a pair of wings, the same 
being shown in two positions of operation. A is a 
guide member having a stop portion in the form 
of a flange B and a pair of extended arms C and D. 
These arms preferably have considerable resilience 
and are preferably provided with barbs E or corru- 
gations which are adapted to engage sharp-edged 
shoulders F on a toggle lock or head having wings 
Gand H. This particular type of toggle head is 
an old structure being provided with a nut J 
having pivot studs K. En the assembly of this 
device to the supporting wall L, shown in dotted 
lines, the toggle head is mounted on a threaded 
stud M, which preferably has a pointed end for 
making easy entry into the nut, and the two wings 
are moved together and the whole inserted through 
the hole N so that the flange B comes against the 
support structure L. Then, on pulling outwardly 
on the assembly stud M the toggle wings are 
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drawn into the position shown in full lines in Fig. 2 
so the edge F engages the co-operating barb Z 
or equivalent, thereby holding the toggle wings 
G and H in locked position. The resilience of the 
arms C and D is such that the arms have a tendency 
to move apart when the toggle wings are in the 
locked position. This resilience also assists in 
establishing the lock between the arms O and -D 
and the toggle wings G and H. After the structure 
has been thus installed, the assembly screw M 
and its accompanying washer P may be unscrewed 
from the nut, thereby leaving the toggle assembly 
locked in position in the supporting structure 
ready to receive a holding bolt for fastening any 
device to the supporting structure. Various other 
methods of accomplishing this fastening are 
described and illustrated.—May 3, 1950. 





Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous o 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TrME and PLACE at which 
the meeting is to be held should be clearly stated. 
Engineer Surveyors’ Association 
Friday to Sunday, June 16th to 18th.—Annual Con- 
ference at Buxton. 
Institute of Industrial Supervisors 
Thurs., June 15th.—SmetTHWwIcK SECTION : Chance Tech- 
nical College, Cocketts Lane, Smethwick, Case Problem 
Night, 7 p.m. 
Institute of Navigation 
Fri., June 16th.— oweres Society, 1, Kens- 
ington Gore, Soni, 8.W.7, “A Survey Flight to 
South Africa,” J. L. Cowan ; “ Light Aircraft Naviga- 
tion,” Michael Townsend, 5 p.m. 


Institution of Electrical Engineers 
Sat., June 17th—S. Miptanps Srupents’ SECTION : 
Summer outing to Stratford-upon-Avon. 
Institution of Mechanical Engineers 


Sat., June 10th.—YorxksHmrE BrancH, GRADUATES’ 
Srction: visit to Ladybower Reservoir, near 
Sheffield. 

Wed. to Fri., June 21st to 23rd—Summer Meeting in 
Birmingham. 


Institution of Mining Engineers 
Wed., Thurs. and Fri., June 14th, 15th and 16th.—Summer 
meeting in Cardiff. 
Iroa and Steel Institute 
Wed., June 28th.—4, Grosvenor Gardens, London, 
S.W.1, Iron and Steel Engineers, Group Meeting, 
10.30 a.m, 
Mechanical Handling Exhibition and Convention 
To-day to Sat., June 17th.—Grand and National Halls, 
Olympia, London. 
Reinforced Concrete Association 
Wed., June 14th.—Waldorf Hotel, Aldwych, W.C.2, 
Annual Luncheon, 1 p.m. 
Royal Institution of Chartered Surveyors 
Thurs., June 15th.—Institution of Mechanical Engi 
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No. of 
report Title 
F.D. 196/50 Account of Visit to Engine Works at 
Mannheim: Examination of an Ex. 
perimental Diesel Engine 
F.D. 2855/48 Drawings for Basic Slag Plant and Soa':. 


ing Pite: Reichswerke A.G., fiir 
Erzbergbau und Eisenhiitten ‘‘ Her. 
mann Goring ” (Reich Ore Mining and 
Blast-Furnace Works Hermann Gir. 
ing), Salzgitter 
F.D,. 244/50 The Effect of Varying Holding Times in 
the Quenching Bath on the Hardness 
of Carbon Steel: Bochumer Verein 
fiir Gusstahlfabrikation A.G., Bochum 
Drawings and a hs Relating to 
a Double-Spot elling Machine : 
Elektromechanische Werkstaette:: 
Victor Schulz, Berlin 
Test Reports on Refrigeration Equip. 
ment: Gesellschaft fiir Linde’s Eis- 
macshinen A.G. (Linde Company for 
Refrigeration Equipment), Wiesbade:: 
Inductive Heat-Treatment in the Stee! 
Industry: D.E.W. Deutsche Ede!-. 
stahlwerke (Elotherm G.m.b.H., Ger- 
man Refined Steel Works), Elotherm.- 
; Ltd., Remscheid 
Jescription and Photographs of a 
Bucket-Type Dredge : TEaiathe: 
Maschi gesell ft Liibeck 
Improvements on the Exhaust-Gas Tur- 
bine Control Device: Deutsche Ver- 
suchsanstalt fuer Luftfahrt, E.V. 
(German Experimental Institute for 
Aeronautics), Berlin-Adlershof 


F.D. 1095/49 


F.D. 172/47 


F.D. 243/50 


F.D. 


~ 


78/50 





F.D. 2553/49 


The Technical Information Documents Unit (T.I.D.U.) 
has moved to Lacon House, Theobald’s Road, London, 
W.C.1 (Tel.: Chancery 4411). Reports, documents and 
other records of German wartime industrial developments 
will continue to be at the disposal of interested British 
firms. T.I.D.U. will also continue to disseminate to 
British industry research reports which have been 
made available by the U.S. Government for this pur- 
pose, to arrange for the publication of Selected Govern- 
ment Research Reports, and to act as National Centre 
for the United Kingdom in the O.E.E.C. Documents’ 
Exchange scheme. 





Catalogues 


NEGRETTI AND ZamBrRa, Ltd., 122, Regent Street, 
London, W.1.—Catalogue No. E/30, relating to electrical 
thermometers. 


R. anp J. Dick, Ltd., Greenhead Works, Glasgow, 
S.E.—Catalogue No. 255, illustrating and describing 
** Dixel ”’ ropes. 

APPLEBY-FRODINGHAM STEEL Company, Scunthorpe, 
Lincs.—Brochure No. AF 244, dealing with “ Low-Alloy 
High-Tensile Steels.” 


EnGLisH Steet Corporation, Ltd., Vickers Works, 
Sheffield, 9.—‘‘ Escaloy "’ catalogue revised to include 
the new standard tools. 

GuyRex EquriPMEnt, Ltd., 25, Craven Street, Strand, 


London, W.C.2.—Pamphlet describing the uses of 
Guyrex steel shuttering. 


Georce Kent, Ltd., Luton, Bedfordshire.—Publica- 
tion No. 864/949, dealing with the Multelec recorder for 
electrolytic conductivity. 


GENERAL ELzorric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2.—Catalogue illustrating and 
describing electric furnaces. : 


Gero. W. Kina, Ltd., Hartford Works, Hitchin, Herts. 





Storey’s Gate, St. James’s Park, S.W.1, general meeting 
of members qualified as quantity surveyors, 6 p.m. 
Women’s Engineering Society 


Thurs., June 15th.—35, Grosvenor Place, 8.W.1, annual 
general meeting, 7 p.m. 





Reports on German and 
Japanese Industry 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit by quoting the appropriate F.D. reference num- 
bers. Photo-copies of the reports can be made available 
at cost. 


No. of 
report Title 
F.D. 1190/49 Drawing of (1) Semi-Automatic Hyd- 
raulic Single-Column Vertical Boring 
Mill, and (2) a Riveting Machine for a 
pressure of 80,000kg : Schiess-Defries 
A.G., Diisseldorf 
Workshop Drawings for a Tablet Com- 
pressing Machine : Rose Ve kungs- 
maschinen-fabrik (Rose Packaging 
Machinery Works), Theegarten and 
Co., Cologne-Ehrenfeld 
Research on Lubrication, Friction and 
Wear: Verein Deutscher Ingenieure 
Arbeitsgruppe “‘ Schmiertechnik ” 
(Association of German Engineers, 
Working Group “ Lubricating Tech- 
nology ”), Berlin 


F.D. 811/49 


F.D. 2336/48 





—t llustrating the ‘‘ MyTeMin ” electric chain 
pulley block, with price list. 

Prat-Dantet (STANMORE), Ltd., Dalston Gardens, 
Stanmore, Middlesex.—Publication No. P 21, describing 
the low-resistance dust collector. 

STANDARD AND PocsIn Brotuers, Ltd., Evington 
Valley Road, Leicester.—Publication No. 168, giving a 
general index of centrifugal fans. 

AEReEx, Ltd., 32, D wate, Manchester, 3.—Publica- 
tion No. 602, containing information on modern fan 
equipment and fan applications. 





Catoripe Evecrrican Storage Company, Ltd., 
Exide Works, Clifton J ion, near Manchester.— 
Booklet illustrating the “‘ Keepalite ” emergency lighting 
system. 





RENOLD AND CoveNTRY CHAIN Company, Lid., 
Renold Works, Didsbury, Manchester.—Catalogue 
entitled “‘ Renold Stock Chain Drives Up to 140 Horse- 
power.” 


PARTRIDGE WILSON AND Co., Ltd., Daverset Electrical 
Works, Leicester.—Brochure list No. 214, describing 
power transformers, industrial rectifiers and battery 
chargers. 


Pottarp Bearinas, Ltd., Bearing Works, Tyburn 
Road, Erdington, Birmingham, 24.—Catalogue No. 
BRT 1049, showing standard range of ball and roller 
bearings. 

WILKINS AND MiToHELL, Ltd., The Green, Darlaston 
8. Staffs.—Catalogue illustrating the design and method 
of construction of many of the Wilkins and 
Mitchell presses. 


SturRTEVANT ENGINEERING Company, Ltd., Southern 
House, Cannon Street, London, E.C.4.—Publication 
No. 4001, ‘Air Washers”’; publication No. 4002, 
‘* Viscous Type Air Filter.” 
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The Birthday Honours 


iy the Honours List, published on Friday, 
June 9th, the occasion of the King’s Birthday, 
it is announced that Dr. E. W. Hives, CH, 
managing director of Rolls Royce, Ltd., and 
Sir Cyril Hurcomb, chairman of the British 
Transport Commission, become Barons, 
Knighthoods are conferred upon Mr. Archibald 
J. Boyd, chairman of the Railway Carriage 
and Wagon Builders’ Association; Mr. C. B. 
Colston, chairman of Hoover, Ltd.; Mr. H. 
H. Harley, chairman of Coyentry Gauge and 
Tool Company, Ltd., and Mr. J, E. Myers, 
Pringipal of the Manchester College of Tech- 
nology. In the Order of tho Bath, the K.C.B, 
is awarded to Sir Ben Lockspeiser, Secretary 
of the Department of Scientific and Industrial 
Research, and the C.B. to Mr. C. K. Johnstone- 
Burt, a Principal in the Department of the 
Civil Engineer-in-Chief of the Admiralty. 
Awards in the Order of the British Empire 
include the following, upon whom the honour 
of C.B.E. is conferred: Mr. F, T. Hearle, 
director of de Havilland Aircraft Company, 
Ltd,; Mr, M.S, Hill, secretary of the General 
Council of British pp ing : Captain J. L, 
Pritchard, secretary of the Royal Aeronautical 
Society ; Mr. A. G. Ramsey, ehief mechanical 
and electrical engineer, Ministry of Works ; 
Mr. H, J. Randall, chairman of the London 
Electricity Board ; Mr. T. Rowntree, Director 
of Aeronautical Inspection, Ministry of Supply ; 
Mr. C. A. Spencer, Deputy-Chief Scientific 
Officer, Department of Scientific and Industrial 
Research; Mr. A. E. Spurrier, lately Com- 
modore Chief Engineer, Royal Mail Lines ; 
Professor O. G. Sutton, Military College of 
Science, and Mr. G. M. Wright, engineer-in- 
chief, Merconi’s Wireless Telegraph Company 
Ltd. In the Order of the Bath, Military Divi- 
sion, the C.B. is conferred upon Rear-Admiral 
(E) R. G. Murray, Major-General L. D. Grand, 
late R.E.; Major-General G. 8. Hatton, late 
R.E.; and Major-General G. N. Tuck, late 
R.E., and the following become C.B.E.: 
Rear-Admira] (E) James Breaks; Colonel 
C. E. A. Browning, late R.E., and Major- 
General S. W. Joslin, late R.E.M.E. The 
Commonwealth of Australia section of the 
Honours List contains the name of Engineer 
Rear-Admiral J. W. Wishart, R.A.N., Chief of 
Construction, who beeomes C.B.E. 


Report of the Comptroller-General of 
Patents 


THE latest report of the Comptroller-General 
of Patents, Designs and Trade Marks has 
been published this week. It deals with the 
year 1949 and does not therefore take into 
account changes which may result from the 
new Patents Act and Registered Designs Act, 
both of which came into force on January 1, 
1950. The figures relating to patents sealed 
and trade marks registered last ‘year indicate 
that some progress has been made in reducing 
the numbers of patent and trade mark appli- 
cations awaiting examination. But, the report 
says, heavy arrears of patent applications, 
and of work in many other sections of the 
office, still exist, and further marked progress 
depends to a large extent upon the recruitment 
of suitable scientific and other staff. The 
number of patent applications made last year 
was 33,347 and the number of patents sealed 
was 20,703. The comparable figures for 1948 
were 33,626 and 15,558, while for 1938 they 
were 37,973 and 19,314. On other matters, 
the. report states thet as a result of recom- 
mendations from the Royal Society Scientific 
Information Conference in 1948, consideration 
is being given to the possible future use of the 
Patent Office Library, without detaching it 
from the Patent Office, as a nucleus of a central 
reference library of science and technology 
in London. But, the report comments, aecom- 
modation still presents a difficult problem. 


The library needs some room for expansion 
and there is urgent need to give more space 
to the public rooms. The only ultimate solution 
to accommodatior problems, it is suggested, 
is an entirely new office. 


A Conference on Vacuum Physics 


By invitation of Professor M. L. Oliphant 
the Midland Branch of the Institute of Physics 
is holding a conference on vacuum physics at 
the Physics Department of Birmingham Uni- 
versity, Edgbaston, on Tuesday and Wed- 
nesday, June 27th and 28th. Nowadays the 
technique and apparatus of high vacuum 
are being utilised in wide fields of research 
and technology and are undergoing continual 
improvement and development. The con- 
ference will therefore provide an opportunity 
for lecturers closely associated with develop- 
ments in vacuum physics to describe the most 
recent improvements in technique and equip- 
ment. As well as the conference, there is to be 
an exhibition at which leading manufacturers 
of vacuum equipment will show a varied range 
of pumps, gauges and associated equipment. 
While it is expected that the conference will 
appeal to those closely concerned with work 
on high vacua it is anticipated that the 
exhibition will have a wider appeal and will 
be of interest to all who have occasion to use 
vacuum equipment either for industries] appli- 
cations or in the course of scientific work. 
Membership of the conference is not restricted 
to members of the Institute of Physics, but 
application to attend should be made immedi- 
ately to the Deputy Secretary of the Institute, 
at 47, Belgrave Square, London, 8.W.7. The 
exhibition, it may be added, will not be re- 
stricted to conference members, and no tickets 
for it are required, 


Bradford Sewage Committee’s Report 

THe annual report for 1949 of the City of 
Bradford Sewage Committee records steady 
progress in the ‘‘ fourth year of the post-war 
era’’ in making good the wear and tear of 
plant which was suffered during the war. 
It comments also on the fact that, throughout 
the year, the sewage to be treated was very 
strong owing to the large volume of wool 
scouring liquors discharged from the mills 
in Bradford. Last year saw the completion 
of the reconstruction of ten and a half of the 
12 acres of biological filters, necessitated 
by the sale of filter coal in 1947 to help local 
industry during the national coal shortage. 
The bringing into operation of these filters, 
the report says, has resulted in an _improve- 
ment in the quality of the final effluent dis- 
charged into the River Aire. Mention is made 
in the report of the discharges of trade wastes 
into Bradford’s sewers, which have been closely 
examined, particularly as to the presence of 
synthetie detergents. But, the report eom- 
ments, research by the committee’s own 
chemical staff and by the staffs of soap sub- 
stitute manufacturers has failed to produce 
any practical solution to a potentially serious 
sewage treatment problem. Another matter 
noted in the report is that at the Esholt works 
7112 tons of recovered grease was produced 
last year, which was 830 tons less than in 
1948. ‘The reduction is thought to have been 
accounted for largely by trouble caused in the 
hot pressing process by humus sludge. 


The Metropolitan Water Board 


On Thursday of last week the chairman of 
the Metropolitan Water Boerd, Mr. W. A. 
Girling, officially inaugurated four new slow- 
sand filter beds, which have been constructed 
at the Walton-on-Thames works, These works 
supply 24,000,000 gallons of filtered water 
daily to approximately 500,000 people in South 
London and the new beds will even out the 
load on the filters and permit the output to 
be increased to 30,000,000 gallons a day if 


required. The provision of the beds, which 
have a total area of 3-28 acres, was approved 
by the Board in November, 1946, and the work 
of construction has been carried out by John 
Mowlem and Co., Ltd. Mr. D, L. Evans, 
chairman of the M.W.B. Works and Stores 
Committee, said at the opening ceremony last 
week that the Board was very much alive to the 
need for building new works in order that 
i ing demands could be met and gave as 
an example the new filtration station, for pro- 
ducing 90,000,000 gallons a day, which is under 
construction at Ashford Common, But, Mr. 
Evans explained, London’s greatest need was 
more storage reservoirs. Work on a new 
reservoir at Walton had been started before 
the war but so far it had not been possible 
to gain permission for it to be continued. He 
added that the Board also had powers to con- 
struct two further reservoirs at Datchet and 
Wraysbury, and hoped that it would not be 
long before it was enabled to make a start on 
those projects. 


New B.E.A. Power Stations 

TueE British Electricity Authority has re- 
ceived the consent of the Minister of Fuel and 
Power to the establishment of new power 
stations at Fleetwood, Lanes, and Goldington, 
Bedford, and the extension of the existing 
Blackburn station, The two new stations will 
each have an ultimate capacity of 1830MW 
and the first sections covered by the consents 
will in each case comprise one turbo-alter- 
nator of 30MW and one boiler with an evapo- 
rative capacity of 300,000 Ib per hour, as well 
as one cooling tower at Fleetwood and two at 
Goldington. Tae Blackburn station extension 
will comprise one turbo-alternator of 40MW, 
three boilers with an evaporative capacity of 
150,000 lb per hour and one cooling tower. 
With the installation of this plant, the total 
installed capacity of the station will be raised 
to 150MW, The new installations are part of 
British Electricity’s programme of thirty- 
eight new power stations and extensions of 
forty-three existing stations, which is designed 
to overtake nimi Devsat of generating plant 
resulting from the war. One of these stations, 
Meaford ‘' A,” near Stoke-on-Trent, has been 
completed ; five others are partly operating ; 
five more are to be brought into use this year, 
and building work is proceeding on most of 
the others. 


International Nuclear Physics 
Conference 


Ir is announced by the Ministry of Supply 
that the British Atomic Energy Research 
Establishment at Harwell is organising an 
International Nuclear Physics Conference, to 
be held at Harwell and Oxford, from Sep- 
tember 7-13, 1950. Most of the conference 
sessions will be held in the lecture theatres of 
the Clarendon Laboratory. The conference 
will be divided into two parts, the first con- 
cerned primarily with the use of high energy 
particle accelerators for nuclear physics experi- 
ments, and the second with lower energy 
nuclear physies, including the use of atomic 
piles for experimental work. The number of 
delegates at the conference will be limited to 
about 200 by the capacity of the lecture 
theatres, and attendance will be by invitation 
only. Delegates are expected from the U.3,A., 
British Commonwealth, Western Europe, and 
British Universities working in this field. 
The programme includes a visit to the Atomic 
Energy Research Establishment on Saturday, 
September 9th. The subjects discussed on 
September 7th and 8th will be high energy 
accelerators, experimental and theoretical high 
energy physics and beta-ray spectroscopy. 
On September 11th and 12th nuclear physics 
will be the subject and on closing day, Sep- 
tember 13th, pile physics and neutron spectro- 
scopy will be discussed. 








A Short History 


We now pass on to consider the actinium 
disintegration series. Because it was 
found difficult to prepare the element in an 
assured degree of purity and because its 
emanation had a very short life—a matter of 
seconds only—knowledge concerning the 
actinium series remained vague and un- 
satisfactory for many years. Following 
Rutherford’s work on the active deposit of 
actinium emanation (circa 1905) the most 
that could be said about the series was that 
it appeared to run as follows :— 
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ACTINIUM DISINTEGRATION SERIES 
—CIRCA 1905 


No information was available regarding the 
atomic weight of actinium or of any of its 
known decay products. 

In spite of the lack of precise data, Ruther- 
ford in 1905 felt strongly inclined to believe 
that actinium was not a primary radio-active 
element, but that it was a decay product— 
probably of uranium, just as radium and 
polonium had been shown to be. Partial 
confirmation of this view was provided in 
1914 by the German physicists, O. Hahn and 
Fraulein Lise Meitner. By prolonged and 
repeated treatment of pitchblende with nitric 
acid they obtained from it an active residue 
which could net be identified with any of the 
known radio-active elements. The residue 
emitted a-rays, which increased in intensity 
with the lapse of time. The initial a-rays 
had a low range of penetration. As time 
passed they became increasingly mixed with 
a-rays of longer range. These longer range 
rays were identified with those emitted by 
actinium and its known decay products. The 
inference clearly was that the initial shorter 
range a-rays came from a hitherto unrecog- 
nised element, the decay of which pro- 
duced actinium. Hahn and Meitner called 
this new element “ proto-actinium.” It is 
still known by that name or, in a slightly 
shortened form, as protactinium. Its 
chemical symbol is Pa. 

This discovery clearly confirmed the 
suspicion that actinium was not a primary 
radio-active element. Its immediate parent 
was protactinium. But was protactinium in 
turn a decay product of uranium, as Ruther- 
ford’s suggestion implied? It certainly 
appeared as if it must be. Its daughter 
element, actinium, was always found, like 
radium, to be present in uraniferous ores and 
in, apparently, constant proportion to the 
uranium content. Yet how were protac- 


tinium and actinium to be fitted into the 
uranium-radium series ? 

The answer to this question commonly 
advanced was that the actinium series was a 
side branch of the uranium-radium series. 
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No. XIII—THE ACTINIUM AND THORIUM SERIES 


This idea was developed and as late as 1927 
many physicists believed that at one point 
in the disintegration of uranium a bifurca- 
tion occurred. At this point, they contended, 
97 per cent of the atoms about to decay were 
transformed in the direction towards radium 
and 3 per cent in the direction towards 
actinium. 

Much ingenuity was expended in defence of 
this argument. The main difficulty which it 
presented was the fact that if it were true the 
atomic weights of all the elements in the 
actinium series would be represented by 
238—4n, just as were those of the elements in 
the radium branch. Why then were the 
known elements in the actinium branch so 
notably different, chemically and physically, 
from the elements in the radium branch ? 
Why, for example, was the half-life period of 
actinium emanation only about four seconds, 
as compared with about four days in the case 
of radium emanation ? 

To overcome this difficulty various sug- 
gestions were made. One was that at the 
point of bifurcation the atoms about to decay 
in the direction of actinium emitted particles 
of relative mass 3 instead of the usual a 
particles of mass 4. Another, advanced by 
Professor A. Piccard, was that the actinium 
series took its rise, not from uranium-238, 
but from an unknown element of atomic 
weight 239, which, it was to be presumed, was 
always present in constant proportion as an 
isotope of uranium in uraniferous ores. 

Piccard’s suggestion came very close to the 
truth as accepted to-day. The examination 
of uranium by means of the mass spectro- 
graph presented peculiar difficulties. But 
eventually A. J. Dempster succeeded in over- 
coming them. He obtained faint, but unmis- 
takable, signs that uranium-238 was accom- 
panied by a small amount—actually about 
1 per cent—of an isotope of relative mass 235. 
This discovery was almost at once associated 
with a previous result recorded by Aston. 
By means of the mass spectrograph Aston 
had found that the lead derived from uranium 
ores was a mixture of two isotopes of relative 
masses 206 and 207. The 206 isotope had 
been identified with Ra-G (lead), the end 
product of the uranium-238 radium series. 
The inference was that the 207 isotope was 
the end product of the actinium series and 
that that series originated from Dempster’s 
235 isotope of uranium. This inference was 
satisfactory arithmetically: seven stages 
of a-particle emission from an element of 
atomic weight 235 would produce an element 
of atomic weight 207. In addition, all the 
elements of the 235 disintegration series 
would have atomic weights different from 
those in the 238 series. Further, the invari- 
able association in constant proportion of the 
isotopes 238 and 235 in uraniferous ores 
explained why actinium was always found in 
such ores and always in uniform proportion 
to the uranium content. 

The uranium isotope of atomic weight 235 
was given the name “ actino-uranium,” a 
title intended to indicate the fact that it was 
the progenitor of the actinium series. It is 
still frequently so called. Main interest in it, 
however, has now shifted to its vital associa- 
tion with nuclear fission and the atomic 
bomb. Its popular name to-day is U-235. 

The establishment of actino-uranium as the 
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highest member of the actinium series and 
lead-207 as the lowest left some proble:ns 
unsolved. The 1905 series, as given above, 
shows three stages of a-particle emissivn, 
Simple arithmetic required that there should 
be seven such stages in order that an element 
of atomic weight 235 should decay into one of 
atomic weight 207. The discovery of prot- 
actinium had added a fourth a stage to the 
1905 series. A fifth was provided by Ur-2:5 
itself which, like Ur-238, decayed with 
the emission of a particles. Thus two other 
stages still remained to be placed in the series 
before it could be regarded as arithmeticall, 
complete. 

The uranium-235, or actinium, series as 
accepted to-day is, with the omission of 
some few minor details, shown in the accon.- 
panying table. The parent element Ur-235 
decays with the emission of a-rays into 
short-lived product known as Ur-Y, which in 
turn decays with the emission of f-rays int» 
protactinium, the immediate parent cf 
actinium. The doubt which for some years 
existed as to the nature of the rays emitte:| 
by actinium has been cleared up. It is now 
known that it decays with the emission of 
B-rays. Early uncertainty on this point 
arose from the difficulty encountered in pre- 
paring actinium in an assured degree of 
purity, free from its decay products. 


Element Half-life 
wa 
Ur 235° 7-1x108y 
| 7b 
Ur-Y 231 24-6h 
| A 
Pa 231 3-2x10ty 
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URANIUM-235, OR ACTINIUM, SERIES 


5x 10-3 s—4-76 m 


Examination of the rays emitted by the 
substance long known as Ac-X has shown 
that, as in the case of Ur-X, the rays fall into 
two distinct groups implying that the sub- 
stance is really a mixture of two elements 
which the early methods employed in its 
preparation had failed to separate. Con- 
sistency of nomenclature—a feature sadly 
lacking in the history of radio-activity— 
would have been served if the first of these 
decay products of actinium had been named 
Ac-X-I and the second Ac-X-II. As it is 
the old title of Ac-X has been transferred to 
the second product and the name “ radio- 
actinium ” has been given to the first. Both 
these elements decay with the emission of 
a-rays. Hence the decay of the substance 
originally known as Ac-X involves two stages 
of a emission and not one, as at first sup- 
posed. The fact that the half-life periods of 
the two elements are not greatly different 
sufficiently explains why the early workers 
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failed to recognise that they were dealing 
with @ mixture of two substances. 

‘‘he seventh and last remaining stage of 
«a e:nission to be accounted for is represented 
by the interposition of a very short-lived 
elenent between actinium emanation — 
actinon in modern phraseology—and the 
product which in the 1905 series appears as 
actinium-A. The name Ac-A has been trans- 
ferred to this short-lived product and 
Rutherford’s original Ac-A, B and C are now 
known as Ac-B, C and D respectively. 

it will be noticed that at Ac-C—as at 
Ra-C in the radium series—a bifurcation 
occurs. Rutherford assigned the emission of 
a, B and y-rays simultaneously to his 
“ actinium-B.”’ It is mow known that, of the 
Ac-C atoms, 0-3 per cent decay with the 
emission of B-rays into a product Ac-C’, 
which decays almost at once with the 
emission of a-rays into Ac-D (lead 207). The 
great bulk of the Ac-C atoms (99-7 per cent) 
take the opposite course and decay through 
an intermediate product Ac-C” into the same 
stable end element. 

Finally, we come to the thorium series. At 
one time it was suspected that thorium would 
ultimately be found to be a decay product of 
uranium. A more accurate knowledge of the 
atomic weight of thorium which fixed it at 
232 precluded further argument in that 
direction. It became necessary to accept 
thorium as a primary radio-active element. 
It could not be derived by a-particle emission 
from Ur-238—or from the isotope Ur-235. 
The very marked difference of its chemical 
properties and the circumstances of its occur- 
rence in Nature ruled out the possibility that 
it was itself an isotope of uranium or was 
derived from one of atomic weight 236. 

In 1917 Soddy made a direct measurement 
of the atomic weight of lead derived from 
thorium minerals. He reported it to be 207-9. 
If we take this figure to be 208—a value which 
mass spectrography has since confirmed— 
arithmetical considerations are satisfied. Six 
stages of a-particle emission from an element 
of atomic weight 232 will produce an element 
of atomic weight 208. 

In or about 1905 the disintegration of 
thorium could$be set forth as follows :— 
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THORIUM DISINTEGRATION SERIES 
—CIRCA 1905 


Two further stages of a-emission had there- 
fore to be accounted for to complete the 
arithmetical requirements. 

In its modern form the thorium series 
is known to be substantially as shown in the 
accompanying table. The series is closely 
similar to the actinium series. Once again it 
has been found that the substance originally 
known as thorium-X is a mixture of two 
elements, both of which decay with the 
emission of a-rays. The first of these elements 
—Th-X-I, as it might have been called— has 
been named “ radio-thorium.”” The designa- 
tion Th-X is now confined to the second. 
Between thorium and radio-thorium there 
are two intermediate products known as 
mesothorium-I and mesothorium-II, both of 
which decay with the emission of B-rays. 
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Between thorium emanation—thoron—and 
Rutherford’s original thorium-A there is now 
known to be a very short-lived product which 
emits a-rays and to which the designation 
Th-A has been transferred. Rutherford’s 
original thorium-B—now known as Th-C— 
does not emit a, 8 and y-rays simultaneously. 
As in the other two series, there is a bifurca- 
tion at this point. Of the thorium-C atoms 


Element Half-life 
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THORIUM SERIES 


65 per cent decay with the emission of B-rays 
into a product Th-C’, which in turn decays 
almost instantaneously with the emission 
of a-rays into the stable end product Th-D 
(lead 208). The remainder, 35 per cent, take 
the opposite course and decay, through an 
intermediate product Th-C’, into the same 
end product. 


THE 4n-+-1 SERIES 


If we examine the atomic weights of the 
uranium-238, the uranium-235 (or actinium) 
and the thorium series and arrange them in 
descending order of magnitude a very remark- 
able fact becomes obvious. The atomic 
weights of the elements in the thorium series 
can all be represented by 4n, where n is an 
integer. Those of the uranium-238 series can 
similarly be expressed by 4n+-2 and those of 
the actinium series by 4n+3. From the 
combined list of numbers elements having 
atomic weights corresponding to the series 
4n+1 are entirely missing. If they existed 
the four series between them would cover the 
complete sequence of numbers from 238 down 
to 206. 

Speculation regarding the missing series 
provided for some years a subject of academic 
interest. ‘The series should start with an 
element of atomic weight 241 (4x60+1) or 
237 (4x59+1). Ifit ended, as the others did, 
with lead it would be necessary to suppose 
that lead had a fourth isotope of atomic 
weight 209 (4x52+1). No such isotope was 
known to exist. But 209 coincided exactly 
with the atomic weight of bismuth. It 
seemed probable, therefore, that if the 
missing series existed its stable end product 
would be found to be bismuth and not lead. 

Between 1940 and 1942 the problem of the 
missing series was solved in a manner which 
stripped it of its purely academic interest 
and turned it into a subject of momentous 
significance to the whole world. Studies 
made in those years in connection with the 
development of the atomic bomb led to the 
discovery of the two transuranic elements, 
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neptunium and plutonium. The result of 
these studies is summarised in the accom- 
panying table, which in outline shows the 
reactions taking place in the uranium pile. 





Ur-238-+-n 
ome. Pan 
Ur-239 Ur-239 
| /P | Vis 
Np-239 Ur-237 
12 a | “a 
Pu-239 Np-237 
be. 2. 
Ur-235 Pa-233 
: V4 B 
Ra-225 
: Jb 
Pb-209 


| 
Bi-209 (Stable) 
THE URANIUM PILE REACTIONS 


When uranium-238 is bombarded with 
neutrons—the relative mass of which is 
unity—those atoms which capture a neutron 
are stepped up by unity in their atomic weight 
to form a new isotope of uranium, Ur-239. 
Some of the Ur-239 atoms so formed decay 
with the emission of B-rays into the element 
neptunium, the half-life period of this decay 
stage being 23 min. The neptunium-239 in 
turn emits f-rays and decays with a half-life 
period of 2-3 days into plutonium-239. The 
plutonium atoms disintegrate with the 
emission of a-rays into Ur-235, the isotope of 
uranium which occurs in Nature and which, 
as we have seen, is the progenitor of the 
actinium series. The half-life period of this 
decay stage is 24,000 years. 

It may be surmised that the intense 
neutron bombardment to which uranium-238 
is subjected in the pile has its counterpart 
in nature on a very reduced scale and that 
it accounts for the 1 per cent or so of the 
Ur-235 isotope which is always found to 
accompany the predominant Ur-238. If 
that is so, then both neptunium and pluto- 
nium ought also to be naturally present in 
pitchblende and other uraniferous ores. The 
“ artificial’ production of neptunium and 
plutonium in the uranium pile enabled the 
chemical properties of these elements to be 
studied and, armed with a knowledge of these 
properties, it became possible to search for 
the transuranic elements in pitchblende. 
Seaborg and Perlman have recently suc- 
ceeded in this quest. They have detected the 
natural occurrence of plutonium in pitch- 
blende, the amount reported being one part 
in one hundred million million. 

Only a part of the Ur-239 isotope produced 
by neutron bombardment decays in the 
manner just described. Part decays in the 
manner shown on the right-hand side of the 
diagram. In this case the uranium-239 dis- 
integrates with the emission of two neutrons. 
As a result there is formed another isotope of 
uranium, Ur-237, which is the progenitor of 
the missing 4n-+-1 series. This new isotope 
emits 8-rays and decays with a half-life period 
of seven days into an isotope of neptunium, 
Np-237. This element, although chemically 
identical with the Np-239 in the left-hand 
branch, differs from it in its radio-active 
characteristics: it emits a-rays instead of f- 
rays and has a half-life period of 2} million 
years instead of about 2} days. Its decay 
product is probably an isotope of protacti- 
nium of atomic weight 233. Then follow two 
further stages of a-particle emission and one 
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of f-particle emission. These stages have 
not, 80 far as is known at present, been fully 
elucidated. But they result in the production 
of an isotope of radium of atomic weight 225. 
Thereafter further stages of a and f-ray emis- 
sion, each one of which has been established, 
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produce a series of elements which, with two 
exceptions, are isotopes of radio-active 
elements already known. The penultimate 
member of the series is an isotope of lead, 
Pb-209, which emits B-rays and decays into 
the stable end product, bismuth. 


New Eastern Region Signalling 


No. Il—(Continued from page 676, June 9th) 


ETWEEN Maryland Station and the 

eastern end of the Bethnal Green inter- 
locking the quadruple tracked main line is 
intersected in a series of junctions, as shown 
diagrammatically in Fig. 7. Stratford is a 
focal point of many workings, including 
movement of empty stock for long-distance 
passenger trains, traffic on the Loughton 
branch, goods workings to and from the 
Southern Region system at Woolwich, and 
the important interchange traffic with electric 
trains of London Transport Executive, which 
are brought to the surface at Stratford 


to speak direct to the signalmen, but all 
other incoming telephone calls go to the 
booking boy. The timekeeper initiates the 
chain of co-ordination in up-train workings 
to Liverpool Street; he advises Bethnal 
Green in any case of out-of-course, or late 
running, sO that the best provision can be 
made for reception of such trains at the 
terminus. For keeping in touch with shunters 
microphones and loudspeakers are installed, 
so that signalmen can communicate with 
ground staff without leaving their posts at 
the control panel. Stratford signalbox has 
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FiG. 7—DIAGRAM OF LINES~BETHNAL GREEN TO STRATFORD 


Station, but which have no physical connec- 
tion with the Eastern Region system. At 
one point immediately west of Stratford 
Station there are eight running lines and two 
carriage roads, and to provide for flexibility 
in handling trains of empty stock in and out 
of the Stratford carriage sidings seven run- 
ning lines are continued westwards to Bow 
Junction. At this latter point the line to 
Fenchurch Street diverges. The last junction 
before Bethnal Green, that at Mile End, 
connects with what is known as the Lower 
Goods Yard. The 3} route miles from 
Maryland to Bethnal Green are thus inten- 
sively and variously worked, and the whole 
atea is now controlled from only three signal- 
boxes, whereas previously a total of seven 
mechanical boxes were in use. The three 
new boxes in this area are Stratford, Bow 
Junction, and Mile End, and each is equipped 
with a relay interlocking of the entrance-exit 
type, in these instances the ““GRS-NX ” 
system. 

At Stratford there are virtually two inter- 
lockings in the one signalbox, one dealing 
with main line traffic and the other handling 
empty stock movements, the Cambridge and 
goods lines, and ea to and from 
Channelsea Junction. é two control 
panels are mounted side by side so that the 
signalmen can readily co-operate when traffic 
has to be worked between the two sections 
as with goods trains to and from the main 
lines. But the nature of the workings make 
it necessary to have other staff continuously 
on duty. Operation gerierally is under the 
supervision of a traffic regulator, while other 
duties ate those of booking boy and time- 
keeper. Telephones at signal posts and 
ground frames enable train men and others 


a spaciously arranged control room, and 
although the signalmen themselves do not 
necessarily need to look outside, the large 
windows giving a wide view westward over 
the whole area are convenient for the traffic 
regulator. 


“NX ”’—INTERLOCKING 


The size of the Stratford interlocking may 
be gauged from its including 141 track 
circuits, ninety-eight pairs of electrically 
operated points, about sixty running and 
twenty-two ground disc signals. Prior to 
the change over about 500 mechanical levers 
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Fic. 8—PRINCIPLE OF ‘* ENTRANCE- EXIT’ 
INTERLOCKING 


were required for its operation. In the 
“ NX ” system the operating units are placed 
on the illuminated track diagram, and the 
principle of working is illustrated in Fig. 8. 
Switches are placed on the diagram in 
positions corresponding to the location of 
each signal and at every available exit point 
there is a push button. To set up a route 
the signalman turns the switch at the entrance 
to the route, and selects the appropriate 
push button at the point of exit—for example, 
buttons A or B in Fig. 8, according to the 
route required. The sequence of electrical 
operations consequent upon the actuation 
of the panel switches is as follows :— 

(1) The turning of the entrance switch 
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and the pressing of the exit button selects 
the route relay. 

(2) All the points concerned are proved 
to be correctly set or else free to be set. 

(3) All route relays of conflicting routes are 
proved de-energised. 

With conditions (2) and (3) satisfied ihe 
route relay is energised and this in turn 
energises the appropriate point-setting relay. 
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FiG. 9-SECTIONAL RELEASE ROUTE LOCKING 


The points concerned are then operated 
through the agency of a contactor, using 
110V d.c., against the 12V d.c. used for 
interlocking circuits. After the points have 
duly thrown, indication that each pair is 
lying correctly, and is locked, is received back 
on the same pair of wires as used for opera- 
tion, though for this purpose 12V a.c. is 
superimposed upon this d.c. line. When the 


- point indications are all satisfactorily received 
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FIG. 10—DIAGRAM OF LINES-BOoW JUNCTION 


the signal control relay is energised to clear 
the signal. After the signal for the route 
has cleared all the points concerned remain 
locked until the train has passed through, 
though, of course, the usual sectional release 
of routes is provided to afford flexibility in 
working. This point is illustrated in Fig. 9, 
where it would not be necessary for a train 
to clear the whole route Z to F before the 
conflicting route G to H could be set up. 





(a) 


FIG. 11—POSITION LIGHT JUNCTION INDICATORS 


The latter route would be free as soon as the 
tail of the train had cleared the track circuit 
protecting the fouling point at K. The 
other instance of a route becoming released 
before a train has travelled its length is 
that of a wrong route having inadvertently 
been set up, or of a signalman finding it 
necessary to change a route upon the Tdliee 
approach of a train. In this case, if a train 
has entered on the approach locking section 
of the signal concerned, the route is held 
over a period of two minutes after the 
restoration of the panel switch, thereby 
ensuring that the train has come to a stand 
at the signal. 

In general design the control panels at 
Stratford, Bow Junction and Mile End are 
similar. (Figs. 14and 15.) The face plates of 
aluminium sheet }in thick, and in this plate 
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the tracks are represented by narrow }in 
wide strips recessed slightly. The illuminated 
track indications are provided by small white 
illuminated panels within the width of the 
recessed portion representing the particular 











Down 
Main € 
a / 3 JOR MES ae Qe UmsB 
i a Nr Electrio a 


Uy 
Up 





LZ —\ 


Fic. 12—ADDITIONAL CONTROL ON AUTOMATIC 
SIGNALS 


road. In accordance with usual practice 
the indicating of the track circuits in auto- 
matic signal territory is arranged so that, in 
general, only one lighted panel on the track 
diagram is provided for each signal, covering 
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signal has cleared is provided by the display 
of a small green light in the body of the 
entrance switch. If no route is set up a red 
light is displayed in the same aperture in 
the handle. The different colours are obtained 
by transmitting the light from separate lamps 
through Perspex rods fitted respectively with 
red and green screens. A dimming switch 
is provided, whereby the voltage can be 
reduced on all panel indication lamps. 


RELAY Rooms AND WiRING 


At each of the “NX ”’ interlockings the 
relays housed in the signalboxes are of the 
plug-in type. In recent years increased 
attention has been given to the facility with 
which relay mechanisms may be changed. 
Although it may be said that the occasions 
of failure, needing the replacement of the 
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Fic. 13—CoLourR LIGHT SIGNALS ON OVERHEAD WIRE STRUCTURES 


the berth track, the overlap track and the 


overlap track for the previous signal. Within. 


the interlocking area each track circuit is indi- 
cated individually. The lie of each pair of 
points is shown on the panel diagram by 
moving “ fingers’ attached to the armature 
of a small indicating relay. When working 
normally, and setting up a route on the 
“ NX ” interlocking system, indication that 
the route has been correctly set and that the 





Fic. 14—-CONTROL PANEL—MILE END 


mechanism, are rare, the intensity of many 
modern services makes the rapid clearing 
of any such failures imperative, and on the 
London Underground lines in particular 
relays having detachable terminal boards 
have been used for upwards of twenty years. 
In the new interlockings at Stratford, Bow 
Junction and Mile End the relay terminal 
boards are vertical and the mechanisms of 
track circuit, line and indication relays are 
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plugged in horizontally. These relays are 
very compact, and in the case of the track 
circuit. relays the equipment includes only 
two energised and one de-energised contact. 
The track circuit relays are of the a.c. vane 
type, while the track repeater relays carrying 
the contacts needed for interlocking and 
indication purposes are 12V d.c.,; with a slow 





Fic. 16—-TYPICAL POSITION LIGHT JUNCTION 
INDICATOR 


pick-up feature to prevent bobbing. The 
following general statistics regarding the 
interlockings at Stratford and Bow Junction 
may be mentioned at this stage :— 


Bow 
Junction Stratford 
Number‘of routes :.. ...- 2 1.) 6B t 197 
Number of track circuits ... 66... 141 
Number of electric point machines .. | es 98 
Number of running signals tea eee ae 62 
Number of ground discs eae 22 
Total number of relays of all types... 908 ... 2066 


Bow JuncTION SIGNALLING 
The track lay-out at this point, shown 
diagrammatically in Fig. 10, marks the ter- 





Fic. 15—-CONTROL PANEL—-BOW JUNCTION 
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mination of the seven-track section from the 
Stratford western junctions, and the diver- 
gence of the line to Fenchurch Street. The 
new signalbox is finely arranged, with a 
spacious control room and an excellent 
look-out, though with complete track circuit- 
ing and power signalling the occasions on 
which a signalman needs to observe the 
actual trains are rare. As at Stratford, the 
control panel proper is contained on the 
central section of the machine, and the outer 
wings—inclined to the central section— 
accommodate the train description apparatus. 
In the approaches to Bow Junction may be 
seen several examples of the position light 
junction indicator (Fig. 16) now standard 
in all new signalling works on the British 
Railways. No junction indication at all is 
shown when a train is to take the straight 
road, but for all diverging movements a row 
of five white lights is illuminated, giving, in 
most cases, an approximate geographical 
indication of the direction of turn-out. 
Two examples from Bow Junction are shown 
in Fig. 11 ; lla relates to the down electric 
line signal, where there are two diverging 
routes to the left, and one to the right ; 
11 relates to the up goods line, where three 
diverging routes to the left exist (see 
Fig. 10). The sign pointing 45 deg. up- 
wards indicates a crossover movement to 
the up main line; that pointing hori- 
zontally to a crossover to the up electric 
line, and that pointing 45 deg. downwards 
the greatest divergence of all, to a movement 
to the Fenchurch Street line. 
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The smaller interlocking at Mile End is 
situated intermediately between Bow Junc- 
tion and Bethnal Green, and controls the 
entrance to the Lower Goods Yard, and 
crossover roads between electric and main 
lines. Although the signalbox is con- 
tinuously manned there are times, par- 
ticularly during the suburban rush hours, 
when no diverging movements of any kind 
are made, and, in these conditions, the run- 
ning signals operate automatically. As in 
all route relay interlockings separate switches 
are provided for individual operation of 
any pair of points and these are free to be 
moved. A white light shown in the small 
visual indicator in the body of the switch 
itself indicates that the points are held by 
route or track locking. To free the switch 
for individual working the signals concerned 
must be restored to danger. Where there is 
a junction immediately ahead of the overlap 
at the first controlled signal a control 
switch is provided on the panel for the last 
automatic signal to the rear of the controlled 
signal. This enables the signalman to put 
the automatic signal at danger when a move 
is being made over the junction in foggy 
weather or under other adverse conditions 
as a precaution against overrun. 

An example of this practice is shown in 
Fig. 12, relating to the up main line at Mile 
End, where signal UM 3 B is controlled to 
danger in the case of a crossover movement 
from up electric to up main, or from down 
main to down electric. 


(T'o be continued) 


Atomic Weapons for the U. 5. Navy 


By Our Naval Correspondent 


NFORMATION has recently been released 

by the United States Navy Department 
that their Navy has been training two 
squadrons of atomic bomb-carrying aircraft 
for carrier-based operations. At the present 
moment 50 per cent of the aircraft are AJ-1 
attack bombers and the remainder a modi- 
fied version of the P2V-3C “ Neptune ”’ 
patrol bomber. The latter are large aircraft 
with very long range and designed as shore- 
based aeroplanes. They have frequently been 
flown off a carrier, but their ability to 


land on has not yet been tested. There are, 
however, fifty-five AJ-1 attack bombers now 
available or on order, and in due course both 
squadrons will be entirely composed of this 
type of aircraft. 

The importance of this information lies in 
the fact that the AJ-1 attack bombers are 
authoritatively stated to be capable of carry- 
ing atom bombs. Compared with the B-29 


“* Superfort,”” which was used at Nagasaki 
and officially described at the end of the war 
as the smallest type of aircraft capable of 
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carrying an atom bomb, the AJ-1 is a sinall 
aircraft. Its dimensions have not yet heen 
made known, but its take-off weight is only 
just over 24 tons, which is well under half t hat 
of the B-29. Powered by two piston engines 
and one jet, it was specially designed for sh ip. 
board operations, with folding wings and til, 
and has already been operated from the large 
** Franklin D. Roosevelt ” type of carrier. In 
a word, if the AJ-1 can carry an atom bomb, 
confirmation is now obtained of the many 
reports from America that the size of ‘he 
atom bomb has been reduced since the wai 
Apart from the bearing this new develop. 
ment will obviously have on the “ carr er 
versus land-based aircraft ’’ controversy, it 
must inevitably have a far-reaching influence 
on naval weapons and tactics. Reducing tie 
size of the bomb means, in effect, reducing 
the weight and length of the launching or 
firing gear, which may be likened to a tube 
or gun, with the two lumps of fissile material, 
each just below the critical size, kept apart 
until one is fired into the other to produce 
the explosion. And with the tube reduced 
in length it is no longer essential to have the 
very large and cumbersome B-29 with its 
long bomb bay. For security reasons 1.0 
information: can be expected regarding the 
shape, size or weight of the atom bomb 
assembled for firing, either in its original or 
present-day form, but now that a reduction 
in size has been achieved we may well antici- 
pate further developments in this direction 
and find the atomic charge adapted for use in 
guided missiles, sea mines and even torpedoes. 
Its use though in a mine or torpedo would 
seem to be employing an elephant to crack a 


nut, since the danger from atomic weapons of 


any kind—whether bomb or mine or other 
type—will necessitate important ships cruis- 
ing a mile apart or more. 

It is, however, in its application to the 
further development of the German V2 
rocket as a guided missile that the reduction, 
both in the weight and length, of the firing 
gear of an atomic charge would seem to have 
particular importance. Hitherto, warfare at 
sea has been an affair of communications. 
The stronger fleet endeavours to safeguard 
them and deny their use to the enemy. The 
latter endeavours to attack the communica- 
tions of the stronger naval power either by 
first giving battle under favourable con- 
ditions or—a more usual practice nowadays— 
by evading his escorting forces and attacking 
his merchant ships with submarines and 
other lesser craft. But if the weight and size 
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of the whole ‘‘ atomic charge apparatus ” can 
be reduced sufficiently to be used in the war- 
head of a guided rocket, there may well 
result @ fundamental ehange in our ideas of 
the purpose of naval strategy. 

Without a doubt, the atomically charged 
guided rocket will in that event replace the 
shell as the principal missile which one ship 
fires against another. But it will also intro- 
duce @ new type of worthwhile naval opera- 
tion—the bombardment of the civilian popu- 
lation from the sea. And this form of warfare 
could be carried out effectively also by the 
weaker navy which relies mainly on a large 
submarine force. For a submarine could 
carry a rocket and fire it, and guide it, while 
still submerged, without difficulty. It would 
be hard to suggest a more worthwhile opera- 
tion for a large force of enemy submarines 
than to navigate them to positions off our 
coasts, each firing an atomically charged 
guided rocket on a selected number of our 
large centres of population. 

The U.S. Navy has already converted two 
of her submarines for guided missile firing, 
but up to date these missiles have been of 
the V1 (pilotless aircraft) type, carried in a 
hangar and launched from a ramp, as illus- 
trated in the accompanying engraving. 
Small rockets, attached to the missile, pro- 
vide the initial firing charges, which boost the 
speed up to 225 knots after it has travelled 
about 200 yards. The pulse-jet engine then 
picks up, the rockets drop off and the missile 
proceeds at a maximum speed of about 450 
knots. It is guided for most of its trajectory 
—a distance of 100 to 150 miles—by the sub- 
marine, which, if necessary, can submerge 
immediately after the firing, keeping only its 
wireless aerial above the surface. In an 
exercise in the Pacific some months ago the 
U.S. submarine “ Carbonero ” fired one of 
these modified V1’s and carefully guided it 
past a line of seventy-five warships as a 
target for their anti-aircraft fire. None was 
successful in hitting it. 

The Americans make no secret of their 
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view that the guided missile of the rocket 
type, with its very high speed and long range, 
is to be the main projectile of the future. 
And there can be little doubt that these 
experiments in firing a modified form of 
pilotless aircraft from a submarine are a 
prelude to further experiments of a similar 
kind, but with the use of rockets. For unless 
some wholly unexpected change takes place 
in the method of firing an atomic charge, a 
pilotless aircraft is not strong enough to 
stand the weight of an atomic warhead. And 
it would hardly be a profitable undertaking 
to dispatch a submarine on a long voyage 
merely to fire one projectile filled with the con- 
ventional type of explosive. On the other 
hand, a rocket platform could be fixed with- 
out difficulty on the deck of a submarine. 
The rocket would be fired electrically from 
inside the submarine while submerged, the 
back gases generated by the explosion pre- 
venting the entry of water into the rocket. 
And a rocket, moreover, of all types of large 
missiles, is the most difficult to shoot down. 

A snorkel - fitted submarine finds little 
difficulty nowadays in proceeding continu- 
ously submerged to a definite position across 
the ocean. Indeed, as mentioned in a recent 
issue of this journal, the United States Navy 
intends building two submarines, one powered 
by atomic energy and the other by a Walther 
cycle gas turbine engine, both forms of pro- 
pulsion requiring no air for the engine. These 
submarines, if successful, will therefore be 
capable of remaining at any desired depth, 
independent of a snorkel, while proceeding to 
their destination. May it not thus be more 
profitable for the weaker navy, which relies 
on a large force of submarines, to ignore the 
accepted methods of waging war at sea and to 
adopt the more easy method of trying to force 
a surrender by atomic missile attack from 
submarines on the civilian population? It 
is at least a possibility which the increasing 
strength of our fighter defence force, both 
in numbers and efficiency, suggests we should 
keep well in mind. 


The Mechanical Handling Exhibition 


No. Il—(Continued from page 681, June 9th) 


E continue below our description of some of 

the exhibits at the Mechanical H:ndling 
Exhibition, which remains open at Olympia 
until tomorrow June 17th. 


VAUGHAN CRANE COMPANY, LTD. 


The principal exhibit of the Vaughan Crane 
Company, Ltd., West Gorton, Manchester, 12, 
comprises a 5-tou crane crab running on a short 
length of gantry. This crab is noteworthy in 
being fitted with Vaughan “ Vestron ” control 
gear, using eddy current magnetic slip couplings 
in each of the crane drives. 

With “‘ Vestron ”’ control the driving motors 
are only required to give a constant unidirec- 
tional torque, all reversing and speed control 
being carried out by means of controlling the 
slip couplings. The power needed for the 
excitation of these couplings is little more than 
that required to light a lamp; consequently, 
the size of the control gear is reduced to very 
small proportions, drum controllers and cumber- 
some resistances being eliminated. ‘‘ Vestron ”’ 
control gives a full range of speed control from 
creeping speeds to full speeds on all motions of a 
crane and with all loads irrespective of 
whether the power supply is a.c. or d.c. With 
it the hook speed, whether hoisting or lowering, 
is directly proportional to the control setting 
irrespective of the load on the hook, and the 
crane has a controlled lowering speed of up to 
twice the full load hoisting speed. In addition 
to a preset speed control and instantaneous 


stopping at any position, there is positive auto- 
matic acceleration from rest to any desired 
speed within the range, irrespective of the load. 
The gear gives a stepless speed control with the 
motor output torque co-related to the coupling 
output under all conditions of loading and 
graduated braking is available on the traversing 
and travelling motions of the crab without 
imposing an overload on the motor or over- 
stressing the crane. 

In the control gear the coupling excitation 
is supplied through two grid-controlled thyra- 
trons, which provide half-wave rectification 
with coupling induction compensation. Asso- 
ciated with these thyratroas are additional 
valves for alternator rectification, grid bias 
control and motor torque limitation. Thus, 
a driving motor cannot be overloaded under any 
conditions, yet its full specified output torque 
is always available for acceleration. The elec- 
tronic equipment is of a standard pattern, 
chassis mounted, and the units may be removed 
from the console for examination or replace- 
ment in a few minutes. It is compact and the 
unit size is unaltered for cranes up to 20 tons 
capacity. The life of the standard valves used 
is stated to be at least 6000 hours’ working 
and chance of sudden failure is exceptional. 

In association with the new control gear the 
firm has developed a new design of driver’s 
control cabin, wherein the driver sits on a 
portable chair, to which miniature crane controls 
are attached, Together with. the particular 
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ease of operation, the driver is given an exeep- 
tional degree of visibility. 

Amongst its electric hoist blocks the company 
is exhibiting its latest type of totally enclosed 
electric hoist block, with electric twin-motor 
travelling trolley incorporating ‘‘ Twist-Grip ” 
control. With this new feature all the electrical 
equipment is housed in the contactor case on 
the electric block, the electrical contactors 
being operated by flexible pendants. Supplying 
current to this unit is a length of ‘‘ Vizard” 
protected conductor track, in which the live 
conductors are protected by perforated metal 
guards designed to eliminate danger when 
they have, of necessity, to be installed at a low 
level. 


Mavor anv Coutson, Lrp. 


In addition to a representative selection of 
its sectional belt conveyors, low-friction, grit- 
proof idler rollers, &c., Mavor and Coulson, 
Ltd., Bridgeton, Glasgow, is showing one of its 
compact driving gears for belt conveyors. 
This unit (see Fig. 10) consists of side cheeks, 
driving drum, snub pulley, and a double gear 
reduction. When required, a supporting struc- 
ture and motor or other means of driving are 
incorporated. This type of gear is made in 
various widths, to take belts up to 36in wide. 
Without supporting structure or motor, it 
weighs from 10} cwt to 12 cwt, and when fitted 
with a 1000 r.p.m. motor, it can transmit 





Fic. 10—-BELT CONVEYOR DRIVING GEAR— 
MAVOR AND COULSON 


20 h.p. when the belt speed is 400ft per minute. 
The firm also makes a range of larger driving 
gears for transmitting up to 200 h.p. 

The two cast iron side cheeks which carry the 
gearing and pulleys are flanged and ribbed to 
impart strength without undue weight, and are 
rigidly connected by steel cross-stays. The 
cheeks are accurately machined to house the 
bearings and carry an oil-tight cover on one 
side. Provision is made for bolting the driving 
unit to the underframe, and brackets provide 
means of attachment for the firm’s design of 
inverted troughing. The first speed reduction 
is by a vee-rope drive which absorbs the shock 
of any sudden heavy load on the conveyor. 
The countershaft, which is carried on one of the 
side cheeks, can be easily withdrawn complete 
by unscrewing the housing flange setscrews 
without need for taking the bearings off their 
shafts or removing the main cover. The second 
reduction is by spur gearing, contained in one 
of the side cheeks, which forms an oil-tight 
chamber. The 18in diameter driving drum is 
made of cast iron, and is machined over its 
working face, being slightly cambered to aid 
true running of the belt and, if required, it can 
be lagged with rubber. A large arc of contact 
with the conveyor belt is obtained by a snub 
pulley, which raises the return belt where it 
leaves the driving drum. 

A hold-back can also be supplied, consisting 
of a ratchet wheel on the end of the driving 
drum shaft, and a pawl which is held clear 
by friction levers so long as the conveyor runs 
forwards. Should the conveyor start to run 
back, the pawl is immediately placed on the 
ratchet wheel to hold the conveyor. When the 
conveyor delivers down a gradient steeper than 
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about 1 in 16, a fully loaded belt might keep on 
running after the power had been shut off, 
until it had emptied itself. To prevent this 
continuation of running a brake can be supplied 
which is applied by a weight and held off 
by an electric solenoid as long as the motor 
is switched on. The moving shafts and snub 
pulley are carried on high-grade ball bearings, 
arranged to give long life under arduous working 
conditions. 

Immediately the belt has discharged its 
load it is cleaned on the head pulley by a rubber 
strip, which is pressed lightly against it by 
counterweight levers. The cleanings fall in 
with the main flow of material. In this way the 
iribble of sand or clay frequently dropped by a 
belt in the first few feet of its return journey 
ig avoided. Metal scrapers clean the driving 
trum and snub pulley. 

When required, a supporting structure is 
supplied to carry the gear and motor. In 
one form, it consists of a rigid underframe 





Fic. 11—** MINILIFT’’ 


of rolled steel channels and plates, which can be 
laid direct on the ground for use in quarries 
or other outdoor work, or bolted to a fixed 
structure. For very soft ground, skid-plates 
with turned-up edges can be bolted on to 
facilitate drawing the gear along. Another form 
of structure is a stool built of angles to raise 
the gear. The motor can be mounted on top of 
the gear instead of beside it. 


Dipsspury ENGINEERING Company, Lip. 

As an addition to its range of special-purpose 
hoists, the Didsbury Engineering Company, 
Ltd., 2898, Wilmslow Road, Fallowfield, Man- 
chester, 4, is exhibiting the new 1l5cwt 
“* Minilift hoist, which is illustrated in Fig. 11. 
This equipment was designed in order to 
eliminate the need for the special preparations 
usually required to raise such hoisting gear into 
position. One man is able to instull this hoist 
by hooking it to an appropriate suspension 
point in 3 matter of seconds. 

The hoist mechanism employs a chain- 
operated lift worked through a direct gear and 
two sets of reduction gears. The roller chain is 
contained within a tank extruded integrally 
with the supporting tube, and is automatically 
loaded and withdrawn during operation, the 
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gearing being obtained by means of sprockets 
and roller chain. The lifting mechanism is 
assembled between plates connected to the 
tube, the whole arrangement being enclosed 
in a light aluminium case. Lift is achieved by 
means of a manually operated crank, working 
through any of the three gears. The brake 
mechanism is of the shoe type fitted with 
Ferodo linings, being permanently engaged to 
sustain the load. Pressure on a trigger situated 
in the handle disengages the brake for lowering, 
whilst during lifting it is automatically released 
by means of a free-wheel mechanism. An auto- 
matic lowering brake regulates the speed of 
drop by centrifugal force to a controlled safe 
rate for even the heaviest load. 


Tse Britisn THomson-Hovuston ComMPANY, 
Lip. 


Electrical equipment capable of being applied 
to various forms of mechanical handling is 
being exhibited by the British Thomson- 
Houston Company,Ltd., 
Rugby. Among the 
exhibits is a control 
console—one of two that 
have been built for 
operating the electrical 
drives of the world’s 
largest walking dragline, 
which is under construc- 
tion by Ransomes and 
Rapier, Ltd., for use 
in this country. In 
passing, it may be men- 
tioned that the com- 
plete electrical equip- 
ment, of which the con- 


soles form a part, is of B.T.H. manufacture. 
Briefly, this equipment involves a full Ward- 
Leonard power scheme of about 3000 h.p. 
for the main motor-generator sets, each gene- 
rator field being controlled by an amplidyne. 
The motors driving the main motor-generator 
sets are 6-6kV synchronous machines, which, 
by the use of another amplidyne scheme, will 
be operated automatically at unity power 
factor, throughout the widely fluctuating load 
conditions. 

Alternative control positions are provided 
by mounting a console in each of the two con- 
trol cabins in front of the main rotating super- 
structure of the dragline. Each motion of the 
dragline is controlled by a cam-type controller, 
of which there are three, housed at the back 
of the console and operated, respectively, by 
the two hand levers and the pair of balanced 
foot pedals shown in Fig. 12. One hand lever 
controls the 900 h.p. motor operating the hoist 
motion; the other hand lever controls the 
900 h.p. drag unit in normal operation or, 
alternatively, the 900 h.p. walk unit, as re- 
quired; the foot pedals control the 450 h.p. 
swing motion. Changeover of the connections 
from the drag/walk generators to the motors 
providing drag or walk motions a effected by 
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a@ motor-operated switch actuated by a master 
switch on the console, 

The entire control can be changed from 
one cabin to the other by a master switch 
mounted on one of the consoles. Various 
indicating meters, emergency “stop” push- 
buttons, warning devices and exterior lighting 
controls are mounted on the consoles. One 
of these indicators shows the driver whether 
the aircraft warning beacon on the boom. 
head is functioning. This safety precaution 
is necessary at night because the boom-head 
is 175ft above ground level. 

Another B.T.H. exhibit demonstrates ‘he 
possibilities of an interesting electro-magnetic 
conveyor for food cans. It is an experimental 
equipment, built to the order of Tate and Lyle, 
Ltd., and it is specifically designed to mini- 
mise the damage to the enamelled surface of 
empty syrup cans when conveying them to 
the filling department. 

The conveyor makes ingenious use of mig. 
netic attraction to propel the empty cans, 
Essentially the equipment comprises an elon- 
gated electro-magnet in the form cf a stationary 
track to which cylindrical surfaces of the cans 
adhere like the keepers across the poles of a 
magnet, the face of the track and the axis of 
cans being vertical. The track, along which 
the cans move by rolling on their rims, con- 
sists of an outer pair of rails upon which the 
rims run, and a central rail, which provides 
the motive force as described below. All 
three rails constitute poles of an electro- 
magnet. When the conveyor is energised 
travelling waves of magneto-motive force 
are induced in the middle rail. The cans, 
acting as keepers, are thereby propelled along 
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the track; each can automatically remains 
at the crest of a wave, so that the “‘ conveyor 
speed ”’ depends on the speed of the travelling 
wave (which can be varied), while the spacing 
of the cans coincides with the spacing of the 
wave crests. 


(T'o be continued) 
————_>—_——_ 


HEATING AND VENTILATING RESEARCH FELLOW- 
sHiP.—The Council of the Institution of Heating 
and Ventilating Engineers is devoting a portion of 
the research fund to the collation of existing data 
and the preparation of a report or reports in a form 
suitable for use by the industry, and has decided to 
offer a Research Fellowship of £350 for one year. 
The Fellowship may be increased in amount and 
duration depending on circumstances. The Fellow 
will normally work at the National College for 
Heating, Ventilating, Refrigeration and Fan Engi- 
neering, Borough Road, London, 8.E.1, but he will 
be expected to visit other institutions having 
similar interests. Accommodation may be available 
at the College Hostel in Dulwich. The appointment 
has not yet been made, but the Research Cianentites 
of the Institution will be considering applications 
early in August as it is hoped that the person 
appointed will be able to take up the Fellowship 
with the commencement of the new session at the 
National College. 
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T.S.S. ‘*Chusan ”’ 


No. I 


Yipes largest vessel to be completed in 1950, 
the third T.S.S. “ Chusan,” is the latest 
addition to the fleet of the Peninsular and 
Oriental Steam Navigation Company, Ltd., 
and follows the slightly larger ‘‘ Himalaya,” 
which was completed last year. The ship is 
intended for the China and Far East run and 
carries first and tourist class passengers. 
Her maiden voyage, however, will be a 
holiday cruise, the ship sailing for Madeira 
on July Ist. There will be subsequently a 
number of cruises to the Mediterranean, 
after which the ship will make a single voyage 
to Bombay, and thereafter join the other 
P. and O. “ C” class ships. 

From the accompanying illustration of 
the ship it will be seen that the “ Chusan ” 
has a well-balanced profile, having a curved 
raked stem, a cruiser stern, two masts and a 
single buff funnel. The white-painted hull 
has fine lines and the long forecastle running 
into the main structure creates a streamlined 
appearance from which the large super- 
structure with radiused front and surmounted 
by a flying bridge does nothing to detract. 

The twin-screw, turbine-driven ‘‘ Chusan ”’ 
was built and engined by Vickers-Armstrongs, 
Ltd., at its Barrow Yard, for the Peninsular 
and Oriental Steam Navigation Company. 

There is one important innovation regard- 
ing the equipment of the vessel—the intro- 
duction of Denny-Brown hydrofin stabilisers. 
The fitting of stabilisers in large vessels is 
not entirely new, notable examples being 
the Italian liner ‘‘ Conti di Savoia,’ sunk 
during the war, which was equipped with 
Sperry gyroscopic stabilisation gear, and 
more recently the Royal Rotterdam Lloyd 
liner, ‘‘ Willem Ruys,” in which a water 
transfer system of German design was fitted. 
The Denny-Brown hydrofin automatic 
stabilisers have formed part of the equip- 
ment of a number of small ships, including 
warships and cross-Channel steamers, the 
largest of which has a displacement of 3600 
tons. The installation of this stabiliser in a 
vessel of the size of the 24,000-ton ‘‘ Chusan ”’ 
is a courageous venture. The performance 
of this aid towards increasing passenger 


comfort, by reducing the amplitude of roll 
under adverse weather conditions, will be 
watched keenly by shipbuilders, owners 
and by prospective travellers. 


DESIGN AND CONSTRUCTION 


The ship has been built under the survey 
of Lloyds Register of Shipping and conforms 
with the requirements of the Ministry of 
Transport and also the latest international 


Dimensions and Particulars 


Length overall as 672ft 6}in 
30ft 


Length between perpendiculars 6 6 
Breadth, moulded... ...  ... ... so. oo OB 
Depth moulded to““C”’ deck ... ... ... 48ft 
BEE hak ces 048. sus) na) Seep. laapitr aude 
8 I a are meer 
Gross tonn bias Laser sae saad sees: anit en 
General cargo, cubic feet si Cae 409,690 
Accommodation 
First-class passengers ... ...  ... ... «.. 475 
Tourist-class passengers sae. con: ged) asm, 
Crew ene <<. Ota 


Propelling Machinery 
Type: Twin-screw, double-reduction geared Parsons 
turbines of Pametrada design. 
Normal power: 34,000 s.h.p. at 130 propeller revolu- 
tions per minute. 
Overload power: 42,500 s.h.p. at 140 propeller r.p.m. 
Astern power: 65 per cent of normal power. 
— ae 500 lb per square inch gauge, 850 deg. 


ees ” Four Foster Wheeler controlled superheat 
68) . 
Supechens. range: 850 deg. Fah. down to 600 deg. Fah. 
Steam pressure: 525 lb per square inch. 
Electrical Machinery 

Type of generators: Four British Thomson-Houston 

turbo-generators. 
Rating: 850kW, 220V D.C. 
Overload : 1060kW for two hours. 
Emergency : Two W. H. Allen diesel-driven generators. 
Rating: 100kW, 220V. 
regulations for safety of life at sea. Seven 
of the eight continuous decks accommodate 
passengers and crew and the arrangements 
throughout are in complete accord with 
modern ideas of comfort, planned to provide 
equable conditions in both temperate and 
tropical climates. Maximum deck space has 
been made available for the leisure and 
recreation of the passengers by enclosing 
subsidiary units within the deck houses. 
Are welding has been extensively used during 
construction, 18 per cent being completed 
by automatic machines. It is simpler to 


“CHUSAN” 







enumerate the parts riveted than to define 
those welded, the whole of the structure 
being welded except seams of shell plating, 
frames connections to shell, connection of 
strength deck to shell, deck houses and minor 
bulkheads. Prefabrication of units on the 
ground has been widely employed, all 
assemblies such as main watertight bulk- 
heads, bow and stern sections and deck 
panels being designed on a basis of handling 
facilities at the berth of up to 40 tons. The 
deck panels, having a length equal to that of 
the plate, were worked from side to side, 
plated fore and aft with beams shop welded 
to position. 
(To be continued) 


aes 


British Standards Institution 


All British Standard Specifications can be obtained from 
icati the Institution at 28, 


ALUMINIUM ELECTRODES FOR METAL- 
ARC WELDING 
No. 1616: 1950. This standard, prepared at 
the request of the Aluminium Development Asso- 
ciation, forms part of a comprehensive scheme for 
the development of welding standards in hand by 
the Institution. It specifies three types of material 
—pure aluminium, 5 per cent silicon alloy and 
5 per cent magnesium alloy. The quality of the 
electrodes is specified in terms of chemical com- 
position of the core wire, as required by B.S. 
1474: Wrought Aluminium and Aluminium Alloys : 
Welding Wire (shortly to be issued); the tensile 
strength of a sample weld, and general require- 
ments of the flux coating. Price 2s. 


VEGETABLE OILS 
Nos. 628/32 and 650/56. Revisions of the follow- 
ing British Standards have just been published by 
the British Standards Institution :-— 
B.S. 628 : 1950, Crude Coconut Oil. 
B.S. 629 : 1950, Crude Ground Nut Oil (Arachis 


Oil). 

B.S. 630 : 1950, Edible Olive Oil. 

B.S. 631 : 1950, Crude Rape Seed Oil. 

B.S. 632 : 1950, Raw Linseed Oil for General 
: 1950, Castor Oil (“‘ Firsts ” Quality). 

: 1950, Crude Maize Oil. 

: 1950, Crude Palm Kernel Oil. 
: 1950, Crude Soya Bean Oil. 

: 1950, Perilla Oil. 

. 655 : 1950, Refined Cottonseed Oil. 
. 656 : 1950, Crude Sesame Oil. 

To provide a more convenient form of document 
they have been incorporated in one volume. The 
detailed ‘specifications covering physical charac- 
teristics for each of the oils are given and methods 
of test are provided. Price 
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A Rubber Research Centre 


LMOsT every type of rubber product is 
manufactured by the Dunlop Group of 
Companies in twenty-five factories controlled 
in this country and sixteen establishments 
abroad. Each of these factories has its own 





CHEMICAL RESEARCH LABORATORY 


technical staff and laboratories engaged in solv- 
ing day-to-day problems directly associated with 
its own manufacturing problems. R»cently, 
in order to expand and correlate this research 
and development work, the Dunlop Rubber 
Company, Ltd., has opened a large new research 


TYRE IMPACT TESTING APPARATUS 


centre at Birmingham. The establishment of a 
central organisation for research and develop- 
ment had long been planned by the company, 
but the carrying out of the project was delayed 
by the war. 

When the time came to put the plans into 
effect it was not possible to erect new buildings, 





so, in 1947, part of a large shadow factory was 
acquired and work on its conversion put in 
hand. In the course of the work the adminis- 
tration building was almost completely recon- 
structed to form the main laboratories, the 
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power-house adapted to form a pilot plant 
building and a new _ engineering services 
building was erected. 

The total area of the new research centre site is 
nearly 8 acres, of which about 2 acres are built 
upon, so that there is considerable room for 
expansion. The floor 
space occupied by the 
main two-floor labora- 
tory building is 129,000 
square feet, by a pilot 
plant building 18,500 
square feet, by a services 
building 2400 square 
feet, and by an annexe 
4250 square feet. In 
view of the exception- 
ally wide field of research 
which is covered at the 
centre it is staffed by 
chemists, biologists, 
physicists, engineers, 
technicians and statisti- 
cians, all of whom, 
although working on 
different subjects, bave 
their activities linked by 
regular = consultation. 
The total staff numbers 
about 260. 

The fifty or more lab- 
oratories of the centre 
are grouped under two 
broad headings—deve- 
lopment and research. 

The research section 
is primarily concerned 
with chemical and 
physical research, a 
study of the funda- 
mentels of compound- 
ing, research in the 
application of textiles 
to rubber products, 
research into the design 
of products, and an 
intensive study into 
methods of accurately 
assessing performance 
under service conditions. 
The work of development of processes and 
products covers a very wide field, and for 
convenience is divided into chemical, colloid 
and physical studies. It involves experi- 
mental, economic and commercial examination 
of new projects ip order that the manufacturing 
divisions of the company can decide whether 
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they are commercially attractive and on what 
scale manufacture should be carried out. In 
the special pilot plant or experimental prodic. 
tion department projects can be thorouglily 
tried out on a semi-production basis before 
being passed over to the appropriate factory 
of the group. 

The laboratories in the main building which 
are devoted to research and development work 
in all its phases are particularly well laid out 





PLASTICS RESEARCH LABORATORY 


and equipped with the most modern types o! 
plant and instruments, many of which are of the 
company’s own design and are manufactured in 
the centre’s workshops. Some of these labora- 
tories are soundproofed, one is electrically 
screened on walls and ceilings, others are 
specially designed and equipped to facilitate 





SERVICES DucT 


studies of micro-chemistry, radio-chemistry, 
infra-red techniques, electron microscopy, and 
toxics. In addition, there is a library, a com- 
bined lecture theatre and cinema, exhibition 
and conference rooms, and a dining hall for 
the staff. 

A full range of services is provided for each of 
the laboratories. The services include electricity, 
gas, compressed air, hot and cold water, steam, 
&c. A comprehensive heating and ventilating 
system supplies fresh filtered air throughout 
the building. A separate eir-conditioning 
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plant provides constant temperature and 
humidity conditions in the laboratories engaged 
in testing rubber compounds and_ textile 
inaterials, 

In order to supply these services to all the 
rooms and at the same time avoid the use of a 
mass of overhead pipes and conduits, a service 
subway, 7ft 6in wide and 6ft 9in high, has been 
built the full length of the research building. 
Covered trenches leading off this subway, 
which is shown in one of our illustrations, cerry 
branch pipes from the mains to each laboratory 
and workshop on the ground floor. The upper 
floor laboratories are served by risers carried 
up the building columns from the lower floor 
trenches. These service ducts and the main 
subway also carry a drainage system for dis- 
posing of the laboratory waste, which is passed 
through an underground settling and neutralis- 
ing tank. Both the research building and the 
pilot plant building are supplied with power 
from a centrally disposed sub-station. 

In order to give our readers an impression 
of the lay-out of some of the laboratories, 
photographs are reproduced opposite of 
the chemical research laboratory and the 
plastics development laboratory. In _ this 
plastics development section a full range of 
smali-scale plant has been installed for the 
mixing, calendering and seaming of p.v.c. 
sheet materials and the production of flexible 
plastic articles by heat gelation. 

A well-equipped workshop in the main build- 
ing is fully engaged in the manufacture of the 
many pieces of special apparatus and instru- 
ments used in the laboratory. Typical of such 
apparatus is the equipment used for testing 
aircraft tyres under low-temperature conditions, 
which is illustrated opposite. As is generally 
known, rubber changes its mechanical properties 
to @ considerable degree over a temperature 
range of 20 deg. Cent. down to minus 60 deg. 
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Cent., and this fact has to be taken into account 
when designing the tyres for aircraft. 

The testing apparatus consists of an indus- 
trial refrigerator of 8 cubic feet capacity, with a 
self-contained tyre impact testing device. The 
impact testing device is mounted on a gantry 
and the refrigerator can be moved on rails 
along the foot of the gantry to position it below 
the testing gear. For testing purposes the 
refrigerator is moved below the tyre which is 
lowered into the cold chamber for the required 
period. When the necessary period of freezing 
has been completed the tyre is elevated and 
the refrigerator can be moved away. The 
pneumatically operated impacting unit, which 
is fitted with automatic preset load-limiting 
gear, is then brought into operation to simulate 
the force and timing of the initial landing 
impact of an aeroplane. Tyre load and defiec- 
tion are recorded on one chart, and the instru- 
ment can be arranged to draw directly the 
complete cycle as an bysteresis diagram. The 
shape of these diagrams makes it possible to 
study the energy absorption action and limita- 
tions of the tyre from plus 20 deg. Cent. down 
to minus 65 deg. Cent. The refrigerator is also 
used separately to evaluate special freeze- 
resisting rubbers. 

The main part of the pilot plant is used for 
the erection of the prototype production units 
developed for testing new products or 
processes and adapting them for commercial 
use. Other units are installed for studying 
particular problems, and the plant contains 
its own engineering workshop for plant con- 
struction and modification. The lay-out is 
planned to ensure the utmost degree of flexibility 
to permit the investigation of a wide variety 
of ever-changing problems. One part of the 
building bas a ceiling height of over 30ft, which 
will permit the installation of large and 
high structures when necessary. 


Marine V.H.F. Radio at Mersey Docks 


and Harbour 


NEW marine radio system was recently 

formally handed over to Mr. Charles 
McVey, chairman of the marine committee of 
the Mersey Docks and Harbour Board. 

The inaugural ceremony took place on board 
8.8. “Galatea,” the Board’s own yacht. 
After the equipment had been handed over 
at Crosby Light, the opportunity was taken to 
demonstrate its working. The “ Galatea” 
steamed down the Crosby Channel and entered 
the Gladstone Dock, where the passengers 
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APPROACH CHANNEL TO THE RIVER MERSEY 


disembarked and inspected the equipment in 
the port radar station. The passage of the 
“* Galatea ” afforded a practical demonstration 
of the greatly improved communication faci- 
lities being extended to ships of all tonnages 
using the port’s harbour and dock amenities. 
For the background to these facilities it is 





necessary briefly to recount the circumstances 
which led originally to their earlier adoption 
in a much less refined form. 

During the war years convoys of as many 
as sixty vessels would arrive on one tide and 
the problem of regulating vessels into the docks 
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ing vessels approaching the river entrance 
showed, however, that these radio sets had 
considerable limitations, and also that operating 
on frequencies of between 7 and 9 Mc/s, they 
were subject to a great deal of “ jamming ” 
from commercial stations, as remote as South 
Africa and North America. In any case, by 
international agreement at the Atlantic City 
World Radio Conference, held in 1947, the use 
of this frequency band for harbour communi- 
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cations was to be discouraged and frequencies 
in the band of between 156 and 174 Me/s 
were allocated. 

Accordingly, @ rigorous specification was 
drafted for the guidance of those British radio 
manufacturers who were in a position to develop 
suitable equipment to operate in the permis- 
sible frequency band. The main requirements 
were that satisfactory communications should 
be maintained at ranges up to 25 miles; that 
the mobile sets should be readily portable, 
not exceeding 20 lb in weight, and that they 
should give a choice of sufficient channels to 
enable pilots to communicate with the radar 
station and the principal dock entrances. 

Finally, a contract for 150 portable trans- 
mitter-receivers and ten shore stations was 
awarded to _ British Telecommunications 
Research, Ltd., Taplow, Bucks, in conjunction 
with the Radio Gramophone Development 
Company, Ltd., Bridgnorth, Shropshire. These 
associated companies 
were responsible, respec- 
tively, for the develop- 
ment and manufacture 
of the equipment. 

It had been decided 
that the equipment 
should be amplitude- 
modulated and that both 
transmitters and_ re- 
ceivers should be crystal- 
controlled and, to meet 
the various require- 
ments of the specifica- 
tion mentioned above, 
it was necessary to make 
use of six radio-fre- 
quency channels within 
the internationally 
agreed band, which had 











POSITIONS OF V.H.F. EQUIPMENT IN THE RIVER MERSEY DOocKs 


became very acute. The existing methods of 
communication—Aldis lamps, semaphore 
whistles and tug-boats—proved inadequate and 
it was decided that the only satisfactory solu- 
tion was radio telephony, but radio sets were, 
in those days, unobtainable in the open market. 
The Port Authority, however, approached the 
Ministry of Transport and the War Office, 
which helped by lending a number of Army sets, 
which proved of great value. 

The opening of the new Liverpool radar 
station in the post-war years and the very 
much wider scope which it afforded for assist- 





been licensed by the 
British Post Office for 
harbour communica- 
tions in the United Kingdom. 

These channels were accordingly allocated, 
two for navigational aid and harbour super- 
vision and four for communications relating 
to docking. The land transmission frequencies 
are from 163-1 to 163-6 Me/s, and the mobile 
transmission frequencies from 158-6 to 159-1 
Mc/s. The channels are separated by 100 
ke/s and the “ go” and “ return ” frequencies 
are spaced 4-5 Mc/s apart. The two frequencies 
used for navigational and harbour supervision 
are channel 1 and channel 2, and the shore 
station equipment for these channels is situated 
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at the port radar installation. The other four 
frequencies, channels 3-6, are shared between 
nine dock stations, each of which has individual 
shore station equipment. The division is so 
arranged that docks the farthest distance 
apart share channels, and a code calling system 
is used, employing a 1000 c/s note, which per- 
mits the portable sets to call the required shore 
station. 

It was considered essential that the range 
of the equipment should be up to 25 miles, 
though in practice this provision applies only 
to channel 1 and is catered for by the shore 
station aerial at the port radar installation, 
which is 100ft above sea-level. Communication 
on channel 2 is only required over a distance of 
12 miles and the second aerial at the port radar 
station was designed accordingly. Communi- 
cation on the dock station channels need 
not exceed 8 miles and suitable aerials were 
erected for this range. 

Mainly because of the 20 Ib weight limit for 
the portable set, duplex working was ruled 
out in favour of two-frequency simplex. 
Duplex working would have offered advantages 
but would have involved extra equipment 
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SHORE STATION EQUIPMENT. CHANNEL 1 


and, having to work both transmitter and 
receiver together, would have entailed having 
larger batteries. 

The new v.h.f. marine radio and the pre- 
viously installed radar equipment operate as a 
co-ordinated system for the protection and 
assistance of shipping in the port communi- 
cations area. To the seaward side the area, 
as illustrated herewith, is roughly a quarter 
segment of a circle with a radius of 23 sea 
miles from port radar at the mouth of the 
river; riverwards, the area, as shown in 
another illustration, includes the whole of the 
dock estate from port radar to Eastham Locks, 
which are at the entrance to the Manchester 
Ship Canal. 

At four-hourly intervals day and night the 
radar equipment is switched on and the posi- 
tions of all vessels in the seaward direction, 
both under way and at anchor, are transmitted 
over channel 1 for the benefit of any ship’s 
master who may wish to plot the information. 
Similar information is then given over channel 2 
to vessels which may be needing it in the 
river area. Following this disposition state- 
ment, local weather conditions, together with 
any local navigation warnings, are transmitted 
over both channels. 

At all times between these regular services 
communications may. be established over 
both channels 1 and 2 with vessels entering or 
departing from the port. The portable sets are 
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taken aboard ships by the pilots at their board- 
ing stations, which, inward bound, are off 
Point Lynas, or at the Bar lighiship. As 
soon as inward-bound ships arrive within the 
port communications area they call up the 
operation room at port radar over channel 1 
and give their name, draught and expected 
time of arrival at the mouth of the river or at 
the Princes landing stage. This information 
is passed by land-line to the departments con- 
cerned. When the vessels come within range of 
the dock station equipment the pilot can then 
communicate directly with the dock master 
for information as to the particular berth 
the ship is to occupy, which by then will have 
been decided. 

Under adverse weather conditions the com- 
bined radio and radar equipment operates to 
enable vessels to enter and traverse the Crosby 
Channel and proceed to anchorages in the river 
or directly into dock, as may be required. 
Likewise, vessels leaving port may seek and 
obtain information which will give them safe 
passage to the Irish Sea. During particularly 
heavy traffic on channel 1, vessels within the 
shorter range of channel 2 may be requested 
to use this channel to free the longer range 
channel for communications with vessels 
further away from the shore station. 


TECHNICAL DESIGN 


The major problem, as it was first considered 
in the Mersey Docks and Harbour Board 
scheme, was to obtain communication over a 
distance of 23 sea miles on channel | at the 
frequency employed. This difficulty was 
further increased by the size and weighi limi- 
tations of the pilot’s hand portable equip- 
ment, restricting the transmission power to 
not more than }W and the receiver sensitivity 
to approximately 15 microvolts. Further, the 
cost of building a high tower to carry the shore 
station aerial had to be kept within reasonable 
bounds. 

The angular bearings and distances relative 
to port radar at the required range are shown 
in our first illustration and preliminary cal- 
culations were made to determine the approxi- 
mate field strength which could be expected 
over a distance of 23 sea miles at the land 
station. Further preliminary calculations were 
made to determine the required power of the 
shore station equipment to obtain communi- 
cation over the same range with a portable 
receiver having the sensitivity previously 
mentioned. For this p , reference was 
made to a paper by T. L. Eckersley (‘‘ Short 
Wave Reflection and Deflection,” Journal, 
LE.E., Vol. 8, page 286, 1937). In his cal- 
culations the author used a figure of 150 Mc/s 
over sea. By fixing the conditions stated below, 
a@ graph was plotted (as reproduced herewith), 
which gave good practical results. The fixed 
conditions were :— 

(1) Shore station aerial height, 100ft above 
sea-level (aerial tower plus height of sea-wall). 

(2) Aerial height of portable set above sea- 
level assumed to be zero. 

(3) Aerial power of portable equipment, 

Ww. 

, (4) Maximum sensitivity at the shore receiver 
for good signal-to-noise ratio was 2 microvolts. 

(5) Single dipole used for reference. 

These considerations showed that for an 
aerial power of }W the signal strength at the 
land station aerial would be of the order of 
0-8 microvolts per metre, or 0-32 microvolts 
signal. This level of signal is well down into 
the noise region and below a manageable signal 
strength of the shore station. To this aerial 
feeder losses must be added and to facilitate 
calculations these losses were fixed at 3db. 

This result indicated that a high gain beam 
aerial should be employed with as wide a beam 
width as practicable. It had been ascertained 
that a signal of 3 microvolts was required at 
the receiver terminals and the accompanying 
graph shows that an aerial gain of some 20 db 
was required, excluding feeder losses. 

Consideration was then given to the trans- 
mitter power required at the shore station, 
utilising an aerial with a gain of 20 db, to pro- 
duce the required field strength et the portable 
equipment. As a 15 microvolt signal was 
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considered reasonable for a good signal-to- 
noise ratio, it was found that a transmitter 
power of approximately 35W was required. 
In practice, however, somewhat higher aerial 
powers at the land station were obteinabl. 
than were originally thought to be possible 
(i.e., 45W) and the portable set’s sensitivity 
was also improved (i.e., 10 microvolts for 10 
db signal-to-noise). This produced a slight 
unbalance in signal levels biased in favour of 
shore to ship, but this was considered to be a 
slight advantage when operating in bad weather 
and high winds. 

It was decided that the aerial to be employed 
should be a thirty-two element centre fei! 
beam with a meshed metal reflector, which 
came as near as practicable to giving th 
required gain (i.e., 18 db), with a theoretical 
beam width of +15 deg. The overall size of 
this aerial is approximately 30ft long and 12f' 
wide and the weight some 1000 lb. This aeria! 
is mounted on an 80ft tower, situated 
approximately 50ft from port radar contro! 
room. 

Channel 2 at port radar, which requires an 
operational range of 14 sea miles, employs a 
Yagi aerial with one driven element and four 





SIX -CHANNEL PORTASLE SET 


directors, giving a forward gain of 5db or 6 db. 
This aerial is mounted on a metal pole extend- 
ing 20ft above the beam aerial on the same 
tower. At this height (i.e., 100ft plus sea- 
wall) it is within visual distance of the Bar 
lightship, thus eliminating the requirement for 
a high gain aerial array. 

The next point to be considered wes 
communication coverage using directional 
aerials. Communication on both the seaward 
approaches and the river necessitated the use 
of four aerials, two looking seaward on chan- 
nels 1 and 6, and two looking riverward on the 
same channels. Two receivers are employed 
per channel and are connected to their respec- 
tive aerials. This arrangement permits “ lis- 
tening out’’ on both channels and in both 
directions simultaneously. One transmitter 
unit only is employed per channel, and the 
operator, by the movement of a switch, can 
select direction of transmisson. 


MECHANICAL DESIGN 


The Dock Board specified that any long 
delay in service due to a fault in the shore 
equipment should be avoided; that non- 
technica] personnel in the various offices should 
not have access to the equipment, and that 
the operator should have the minimum of 
controls, 

These requirements were met by fitting the 
equipment in cupboards with lockable doors, 
the various units being withdrawable on tele- 
scopic runners for inspection. For example, 


























June 16, 1950 


the shore station equipment, channel 1, illus- 
trated herewith, comprises the following units— 
a spare transmitter, at the top, followed by 
a transmitter, two receivers, a spare receiver, 
a power unit and a space power unit. Each 
unit with the exception of the transmitter 

wer unit, is divided into two or more sub- 
units, which allows a semi-skilled engineer to 
service the unit quickly by substitution. 
Spare units for this purpose are stored at the 
maintenance depot. The equipment is oper- 
ated from a remote unit similar to the standard 
G.P.O. desk set, with the inclusion of the 
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“ press to talk ” key in the handset. 

As illustrated herewith, the portable set is 
housed in a hermetically sealed case. Fitted 
to the top of the case are an “‘ on/off” switch 
combined with a transmitter/receiver switch, 
which is spring-loaded so that it cannot be 
left on when not in use, @ six-way channel 
switch, a signal press-button, and the aerial 
plug. Together with non-spill chargeable 
accumulators and collapsible aerial the whole 
of the equipment is protected by a padded 
canvas case fitted with rope loops and weighs 
slightly under 20 lb. 


A Broach Factory 


HE Lapointe Machine Tool Company, Ltd., 

recently moved into a new factory on the 
Watford By-Pass, at Bushey. This factory, 
apart from that of the parent company in 
America, is claimed to be the largest in the world 
devoted solely to the manufacture of broaches 
and broaching machines. 

The premises occupy 4 site covering an area 
of 2% acres and the building consists of 90ft 
by 30ft bays. 

The site of the new factory slopes sharply 
from north to south, the south corner being 
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about 15ft lower than the north corner and 
this peculiarity largely determined the planning 
of the building, since it enabled the architects 
to accommodate, without excavation, those parts 
of the building needing greater height. The 
sloping site also facilitated the positioning of 
the furnace pits, which ere sunk about 
6ft to 8ft below ground-floor level. The lower 
ground floor of the new building contains the 
works entrance, changing and drying rooms, 
lavatories, switch room, transformer chamber, 
soft water plant, boiler-house, garage and goods 
loading bay. A feature of the works is the 
provision of a number of large “ tunnels” 
and ducts under the main prodaction floor, 
along which are run the electric and heating 
services. By using these underground ser- 
vices to feed all the machines, radiators, &c., 
throughout the building, long runs of wiring 
and piping at or near the floor level are avoided. 
The tunnels are also used for material storage 
and for housing certain departments, such as 
the maintenance fitters, and by their introduc- 
tion a large area has been added to the floor 
space available. 

The roof is supported only on the outer walls, 
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and the ground floor area is free from piers, 
columns or other obstructions. This clear 
floor area makes pussikle a very flexible 
lay-out and facilitates any future readjustment 
of machine arrangement which may be neces- 
sary to meet changed conditions. As can be 
seen from the photograph of the bay we repro- 
duce, ample daylight is admitted by large 
windows in the external walls and the lantern 
lights in the segmental or “ barrel” shaped 
concrete roof. Along the internal face of the 
segmental surface, well below the level of the 
lantern lights, fluores- 
cent strip lighting has 
been fixed flush against 
the ceiling. 

To conserve steel and 
timber, concrete was 
used largely throughout 
the building, the whole 
roof being of reinforced 
concrete construction. 
A wide staircase pro- 
vides access from the 
main floor to a lower 
ground floor. The 
ground floor is laid out 
for the production of 
broaches and is equip- 
ped with a variety of 
modern machines, many 
of which are specially 
tooled and adapted to 
suit the requirements of 
the specialised class of 
product. Space has 
been reserved for a num- 
ber of machines now 
on order and which 
should be _ delivered 
within the next six to 
ten months. 

Adjoining this floor 
is the heat-treatment 
department, equipped 
to meet the special 
needs of broach manu- 
facture, particularly the 
hardening of long, thin tools with minimum 
distortion. It contains large gas-fired vertical 
furnaces, in which the various heat zones are 
automatically controlled by electrical equip- 
ment. To ensure comfortable working con- 
ditions and a complete absence of fumes, air 
conditioning equipment is installed to give a 
complete change of air every 12} minutes. A 
feature of particular interest in this heat-treat- 
ment department is the finish of the walls and 
ceilings, which are sprayed in three tints with a 
“cement glaze,’’ which is impervious to fumes, 
smoke, &c., and can be washed. With this type 
of finish maintenance is reduced to a minimum 
and the department is kept clean and light. 

An up-to-date laboratory has been equipped 
to work in conjunction with the heat-treatment 
department, which is under the direct control 
of the metallurgists, who, through windows 
facing into the department, maintain constant 
observation on the work in progress. In a 
department situated at. the lower floor level 
of the building broaching machines are built. 

Throughout the building the walls are sprayed 
with a special light-colour washable cement 
finish, and care has been taken to ensure effi- 
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cient lighting, both natural and artificial. 
In the main machine bay lighting is provided 
by 150 twin lamp fluorescent fittings with plas- 
tic reflectors and arranged in two rows per 
bay. These units are mounted 24ft above 
floor level and give a lighting intensity of 25 
foot candles at machine level. To eliminate 
chances of stroboscopic effects, the adjacent 
rows of fittings are wired on alternate phases 
of the three-phase supply. In all other areas 
of the building, tungsten lighting is installed. 

All machines in the factory have individual 
electric drive and are self-contained units. 
A separate three-phase 415V circuit is provided 
for each machine and, in addition, over 2 third 
of the. machines require a 110V d.c. supply 
for magnetic chucks and tables. 

From the distributor units, sheet steel cable 
ducts are run along the tunnels below the main 
floor area, with conduit connections to sleeve 
outlets to the production machines above. 
A total of 220 floor outlets, spaced at 6ft 6in 
centres, cover the entire length and breadth 
of the main production floor, thereby enab- 
ling machine lines to be rearranged, or 
machines added, without major wiring altera- 
tions. 





220kV Pressure Cable 
Installation in France 


In March, 1949, the design of an underground 
power cable for continuous 200MVA duty in 
service at 220kV was announced by British 
Insulated Callender’s Cables, Ltd. In con- 
junction with the French cable firm, Tre- 
fileries et Laminoirs du Havre, a 110 yard 
(100m) length of this cable has since been 
installed in the grounds of the Fontenay 
(Clamart) Laboratories of Electricité de France 
for long-term field tests in view of the possible 
use of this type of cable on the French 220kV 
network. Two other similar lengths have 
recently been laid at Fontenay, thus com- 
pleting the three-phase test installation. To 
comply with conditions laid down by Electricité 
de France, a 20 yard length of this cable, com- 
plete with a joint and two sealing ends of the 
condenser-cone type, has been subjected to a 
series of special tests in this country with very 
satisfactory results. For one of these tests a 
voltage of 350kV (2-76 times working voltage) 
was applied between the conductor and sheath 
for a period of twenty-four hours. This was 
followed by a voltage of 450kV (3-57 times 
working voltage) for one minute. 

The climax of these tests was reached at 
the National Physical Laboratory on May 9, 
1950, when a series of impulse tests was 
carried out satisfactorily on a further length 
of cable, complete witb joint and sealing ends, 
embodying stabilising glazed porcelains. It 
was subjected to ten surges of 1080kV peak 
on the positive polarity, followed immediately 
by ten surges of 1080kV on the negative pola- 
rity. A week later similar surge tests were 
carried out in the presence of Monsieur Maurice 
Laborde (Chief Engineer of Research for Elec- 
tricité de France) and again the cable and 
accessories successfully withstood them. It 
will be noted that these impulse tests are 
considerably in excess of those proposed by the 
International Electro-Technical Commission, 
which suggests a peak of only 800kV for impulse 
tests on equipment connected with 220kV 
overhead line systems. 

The specification of the single-core 220kV 
impregnated pressure cable is as follows. 
The conductor consists of 91/0-104in (91/ 
2-64mm) stranded tinned-copper wires in cir- 
cular form, over which is applied a metallised 
paper screen. To protect the metallised paper 
screen end to ensure positive contact with the 
lead sheath, a copper woven fabric tape is 
wound over the completed dielectric. As a 
protection against longitudinal and circum- 
ferential mechanical stresses, narrow copper 
strips are laid along the sheath—a suitable 
bedding having been interposed—and bound 
round with copper tapes. The cable is finally 
protected with a special anti-corrosion serving 
consisting of alternate rubber and bitumen- 
impregnated tapes, the overall diameter being 
3-94in (10cm). 
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INTERNAL COMBUSTION ENGINES IN 
AMERICA 


A SUFFICIENT number of reports have now 
been published to show that all the produc- 
tivity teams that have visited America have 
noticed and have in common been impressed 
by certain factors ruling in American life 
and in American workshops. All reports 
emphasize the American aspiration towards 
a higher material standard of living; all 
remark that every worker in every factory 
seems aware that a high standard of living 
cannot be attained without high produc- 
tivity ; all members of the teams have been 
impressed by the appreciation of the prin- 
ciples of time utilisation that rules in so 
many American factories and is so wide- 
spread amongst the workers; and all com- 
ment with approval on the application of 
performance measurement from the shop 
floor up to the senior executive. Few of 
them, however, have seen clearly the other 
side of the picture. It is to the credit of the 


Report of the Internal Combustion Engines 
team, issued last week, that it is independent 
enough to be critical in certain matters and 
more particularly of American technical 
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designs ; that it points out very clearly how 
American conditions differ from British 
conditions; and that it shows how those 
conditions have encouraged the develop- 
ment of typically American production 
methods. 

At the very beginning of its examination 
of the causes of high productivity in the 
United States, the Report of the Internal 
Combustion Engines team points out that 
“one of the main differences between the 
industry in the U.S.A. and in the United 
Kingdom is that over 90 per cent of the 
total current output from the British plants 
is exported and about 90 per cent of the 
output from the U.S.A. plants is for home 
consumption.” That difference, in our 
view, lies at the root of the differing design 
and productive methods that have developed 
in the two countries. For the requirements 
of the relatively large and nearly uniform 
American market are very much more easily 
predictable than are those of the oversea 
markets for which British firms manufacture. 
Moreover, so it seems to us, Americans are 
more easily impressed by high-pressure 
salesmanship than are buyers in many other 
lands. These two factors in conjunction 
permit American factories “‘to standardise 
their products for specific applications to a 
greater degree ’’ than can British factories. 
Furthermore, since America is blessed with 
fewer skilled men than Britain, there has 
for long existed an incentive to train men 
for particular jobs and to break produc- 
tion down into relatively simple tasks that 
can be quickly learnt. Production runs are 
greater in American plants than in equi- 
valent British plants. Such factors, com- 
bined with systems of paymént that 
have been developed to make the best of 
them, necessarily lead to high productivity. 
But to obtain a balanced idea of their value 
it is necessary to understand that there is 
another side to the picture. The primary 
aim of American internal combustion engine 
manufacturers is not the same as that of 
British firms. They do not aim to lead the 
world in quality or in design. Their aim is 
to produce goods that are cheap to buy, 
cheap to maintain and robust in service. 
Cheap materials are extensively used, expen- 
sive heat treatments are as far as possible 
eliminated and since engine weights do not 
seem to be regarded as important, light 
alloys are seldom employed. Furthermore, 
the team gained “the impression from the 
study of engine designs that the advantages 
to be gained from the adoption of new 
developments are weighed very carefully 
against the dislocation of production they 
will involve,” an impression reinforced by 
the consideration that engine consumptions 
in America seem to average over 0-45 lb. per 
b.h.p. per hour, a very high figure compared 
to that ruling here. In short, like is not 
wholly being compared with like. The Ameri- 
cans are making something significantly 
different from that made here. Would the 
markets we serve be content with such 
products # 

For our part we believe the internal 
combustion engine industry of this country 
is fully capable, of its own volition, if undis- 
turbed by shortages, long delivery periods, 
and other impediments, of adjusting its 
methods to suit markets which, even if 
changing in character, are still likely to 
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remain very different from the American, 
But we do not mean thereby that we see 
no virtue in examining American methods, 
There are undoubtedly lessons in produc. 
tivity that can be learned in America 
which can also be applied under British 
conditions. Moreover, as the report under 
discussion shows, a visit to America n ay 
sharpen perception of matters that have 
long been criticised in this country. he 
formulation of a new wages structure for the 
engineering industry has, for instance, been 
under negotiation in this country for years, 
The team has come back from America 
more than ever convinced that the present 
structure is out-dated. Again, the members 
of the team, having observed the incidence 
of taxation in America are reinforced in 
the opinion that “if proper incentives so 
necessary to the achievement of high pro- 
ductivity are to be given, direct and indirect 
taxation should be lowered.” Further, 
there has been repeated criticism in this 
country of the Government’s policy of 
exporting so large a proportion of the out- 
put of the machine tool industry. The team, 
impressed by the rapidity with which Ameri- 
can firms can obtain even special purpose 
machine tools (standards within thirty days 
and specials within six months), recommends 
that “an assessment should be made of the 
effects on this country of exporting a consider 
able proportion of the output of the machine 
tool industry at a time when it has a backlog 
of orders,’ and asks pertinently “Is there 
need for an expansion of this industry ? ” 
In fact, this report even more than those of 
other teams, reveals how stimulating, tech- 
nically and psychologically, such visits to 
America can prove and how much fresh 
insight they can provide even into old prob- 
lems long discussed. 


ENGINEERING PROFITS AND WAGES 


Ir is, of course, a truism, as Sir Clive 
Baillieu pointed out himself in his chairman’s 
address at the annual meeting of the Dunlop 
Rubber Company last Monday, that “the 
financial strength and productive efficiency 
of British industry constitute the keystone 
of the whole social and economic system of 
this country.” Sir Clive went on to say: 
“ This again rests upon the ability of British 
industry, either from its own resources or 
from the savings of the people, to provide 
continuously and adequately the vast sums 
needed for the proper maintenance and 
modernisation of plant and equipment and 
for the extension of present and the launching 
of new enterprises.” But it is very far from 
easy to provide the ‘“‘ vast sums ” to which 
Sir Clive refers. For, because taxation is 
high, even vaster sums have to be earned if 
enough is to be left over after taxation to 
provide for depreciation and the improve- 
ment of the country’s capital resources. 
That is a point which has been discussed by 
many economists. In particular, in our 
issue of February 17th, Mr. Bertram White, 
of the Federation of British Industries, 
pointed out how great a gross profit is 
needed merely to pay the post-war cost of 
the replacement of capital plant. In a 
diagram in that issue he showed that to 
replace plant which cost £1000 before the war, 
a firm would need to set aside the original 
£1000 in its accounts, which would be tax- 
free, and then earn a gross profit of £2720 
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from which, after taxation had been deducted, 
just enough would remain to pay the increase 
in the cost of the equipment. Thus it follows 
in these post-war days that if industries 
are merely to maintain their productive 
capacity very large gross profits must be 
earned. 

It is a strange paradox of our times that a 
necessity thus forced upon firms by govern- 
mental taxation methods can be used as an 
argument to justify claims for wage increases. 
For the argument put forward by the 
Amalgamated Engineering Union to justify 
its claim for an all-round increase in engineer- 
ing wages is that the increase could easily 
be paid by the industry out of its high— 
and admittedly and necessarily high—present 
gross profits. In his opening address to the 
National Committee of the A.E.U. last 
Monday, Mr. Jack Tanner even went so far 
as to suggest that the necessity of devaluation 
might not have arisen if the employing 
classes had been content with much lower 
profit margins. Yet he recognises that, in 
fact, profits, after taxation, form a smaller 
proportion of the national income than they 
did before the war. Indeed, he quoted 
figures that can hardly be said to support 
his point. For they showed that while in 
1949 wages (after taxation) accounted for 
48 per cent of that income as compared with 
39 per cent before the war, and salaries 
accounted, again after taxation, for 24 per 
cent as compared with 25 per cent, profit, 
interest and rent accounted for only 25 per 
cent after taxation compared with 34 per 
cent in 1938. Moreover, it is a part of 
Socialist doctrines that before the war not 
enough was being expended upon new 
capital equipment. How much less easy 
must it be now to expend enough upon 
re-equipment out of so heavily reduced 
a share in the national income! No 
doubt with some hope of getting a still 
greater share of the earnings of industry 
for the workers, he suggested in his address 
that there ought to be some legal limitation 
of dividends. Clearly to Mr. Tanner, as to 
so many other Socialists, there is something 
rather immoral about profits and interest. 
Yet if new ventures are to be undertaken and 
risks run is there to be no incentive for 
investors just as there are incentives for 
workers ? One cannot have it both ways. 
If all profits above a certain statutory 
minimum are to be distributed to workers, 
where are those savings to come from that 
can be expended on that expansion of capital 
resources which the Socialists wish to 
encourage ? 

The engineering employers are deeply 
opposed to the all-round increase of £1 per 
week in engineering wages that the A.E.U. 
is claiming. But there is very general agree- 
ment, throughout industry at large, and not 
only in the engineering industry, that the 
pay of the lowest-paid workers, particularly 
when overtime cannot be earned, is too low. 
The possibility of benefiting these workers 
alone is, however, be-devilled by the need, 
felt in particular by the craft unions, to 
maintain wage differentials between skilled 
and unskilled workers. It may, perhaps, 
be added that an all-round increase of £1 
would effectively reduce still further the 
percentage differential that at present exists. 
Tn our view—and we suspect in Mr. Tanner’s, 
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too—instead of claiming an all-round rise of 
£1 per week for every worker in the industry, 
the A.E.U. would have been better advised 
and would have had a greater claim on the 
sympathy of employers if it had continued 
to pursue negotiations on a new wages 
structure for the industry. For the need 
for a new structure is felt not by the Union 
alone, but by employers, too. Some smaller 
firms amongst the latter have, indeed, 
negotiated agreements of theirown. Further- 
more, the experience of productivity teams 
in America, notably that of the Internal 
Combustion Engines Team, whose report is 
reviewed in the editorial preceding this one, 
is reinforcing criticism of the present struc- 
ture of engineering wages in this country. 
Unfortunately, the fact that a ballot is 
now being taken within the Confederation 
of Shipbuilding and Engineering Unions 
—incidentally, Mr. Tanner revealed that 
“the percentage returns, so far, are the 
highest ever recorded in a ballot vote taken 
in the A.E.U.”—possibly makes a return to 
that temporarily abandoned line of negotia- 
tion impossible. Yet—and more particularly 
if the ballot shows a majority in 
favour of strike action—a return to that 
line might save what would then unquestion- 
ably be a critical situation. For Mr. Tanner 
and the other leaders of the Confederation 
must be just as well aware as are the Govern- 
ment and the employers how disastrous to 
the economy of this country and to the best 
interests of the men themselves would be a 
strike in the engineering industries which 
are, to so very large an extent, supporting 
the export trade of Britain. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
AGRICULTURAL ENGINEERING 
RESEARCH 


Sm,—I am naturally delighted to see 
Agricultural Engineering Research so promi- 
nent in your issue of June 2nd and have no 
criticism of the editorial in question, except 
that it might give the uninformed the impres- 
sion that all agricultural engineering research 
is centralised at the N.LA.E. Naturally, 
there is also research going on in the more 
go ahead firms in the industry and we our- 
selves carry out such work as we can within 
our facilities. 

University research, of course, tends to be 
less “‘ of a thoroughly practical nature,” and 
more interested in fundamentals; and as we 
have only been working less than three years, 
we have as yet little to show. It is, however, 
a fundamental part of our post-graduate course 
in agricultural engineering that all our students 
should be trained in research methods and 
have some practical experience of investiga- 
tions. To this end, between one quarter and 
one third of the students’ time is spent on an 
independent but supervised project. 

I hope that, in time, our students will con- 
tribute substantially to agricultural engi- 
neering knowledge, both by the work they 
carry out during their two years’ post-graduate 
course and by work done afterwards at the 
N.1.A.E. and elsewhere. 


Ewen M‘Ewen 
University of Durham, 
King’s College. 
June 5th. 









Literature 
SHORT NOTICES 


The Strength of Plastics and Glass: A 
Study in Time Sensitive Materials. By R. N. 
Howard, B.A., Ph.D. London: Cleaver-Hume 
Press, Ltd., 42a, South Audley Street, W.1. 
Price 30s. net.—This book is primarily con- 
cerned with the mechanical properties of plastics 
and glass, the materials discussed ranging from 
rigid, brittle glasses to tough flexible plastics. 
In seven main sections the author deals with :— 
strength relations, the static strength of plastic 
materials and glass, the deformation of plastics 
and glass, hardness and related subjects, impact 
strength of plastics and glass, and some charac- 
teristic properties of complex materials. Each 
section is accompanied by a comprehensive 
bibliography of related work in the particular 
aspects of the subject, and the matter is well 
supplemented by graphs, diagrams and illus- 
trations. Within the framework of established 
knowledge the author has attempted to empha- 
size the importance which attaches to problems 
concerning the interrelation of mechanical pro- 
perties, and his views on some of the major 
factors which influence impact strength will 
be read with interest. Dealing with problems 
of industrial importance as well as of theoretical 
interest, the book is a valuable addition 
to technical literature. 





Modern Workshop Technology: Part II, 
Machine Tools and Metrology. Edited by 
H. Wright Baker, D.Sc., M.I.Mech.E. London : 
Cleaver-Hume Press, Ltd., 42a, South Audley 
Street, W.1. Price 32s. net.—As in the first 
volume of this book, on materials and processes, 
the subject matter has been written by authori- 
ties in particular branches of workshop tech- 
nology. The book opens with a chapter on the 
theory of cutting tools and the following sections 
are devoted to practical descriptions of the 
primary machine tools, their design, applications 
and operation. Other chapters deal in detail 
with measurement, inspection, surface finish, 
jigs and fixtures, planning, &c. Each chapter is 
written by an expert on the machine or process 
and concludes with a very useful bibliography 
for the use of the reader who wishes to delve 
more deeply into the subject. Each section 
is written in a clear, concise way, and it is 
evident that every care has been taken to 
eliminate overlapping matter and repetition. 
The subject matter is well illustrated by useful 
photographs and diagrams. Students and 
apprentices will find this an excellent companion 
volume to Part I and an interesting addition to 
the literature on workshop technology. 
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The S.S. “ Brighton”’ 


By G. W. TRIPP, 0.B.E., F.C.G.I., M.L.C.E. 


N old sailing notice of 1790 claimed 


that the route from Paris to London, 
“by way of Brighthelmston and Dieppe is 
90 miles nearer than by way of Dover 








in 1856 the second “ Brighton ” was built 
by Palmers Shipbuilding and Iron Com- 
pany, Jarrow. She was a distinct advance 
on previous vessels and was an iron paddle- 
steamer of 286 tons 
gross, one of the fastest 
cross-channel packets 
of her day. Her lead- 
ing dimensions were : 
length, 193-5ft ; beam, 
20-9ft; depth, 1Oft. 
She was driven by 
oscillating engines 











and Calais,” and it will be found that a line 
between London and Paris passes between 
Newhaven and Brighton on this side and 
Dieppe on the French coast. It is for this 
reason that the route via Dieppe has con- 
tinued in favour. Originally vessels sailed 
from Brighton and this may account for 
the popularity of the name “Brighton ” 
for the steam packet. But the pier was 
too exposed for maintaining a regular ser- 
vice in all weathers and at the time of the 
appearance of the first ‘‘ Brighton” New- 
haven had become the British port. The 
London, Brighton and South Coast Rail- 
way, not having the necessary Parliamen- 
tary powers to run steamers, formed a 
subsidiary company in 1847, the Brighton 
and Continental Steam Packet Company, 
which purchased three paddle steamers, 
“ Brighton,” “‘ Newhaven” and “ Dieppe,” 
and by briefly following this and subse- 
quent “ Brightons,” a clear indication will 
be given as to the steady development of 
the cross-channel packet. The first steamer 
of the name was a small vessel, built of 
mahogany and driven by oscillating cylin- 
ders. But the South Eastern Railway took 
legal proceedings against its neighbours 
for being virtual owners of the steamers, 
and in 1850 the service was suspended, 
** Brighton ” leaving for Italian buyers. 

The railway company came to terms with 
Mr. Maples to maintain a service of 


steamers between Newhaven and Dieppe, and 








with two cylinders 
of 44in, and 48in dia- 
meter which deyeloped 
@ nominal h.p. of 140 at a boiler pressure of 
20 Ib per square inch. For some reason she 
remained with the company only two years, 
being sold in 1858 to the Weymouth and 


of 
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powers to own and operate steamers and 
in 1878 the third ‘‘ Brighton” (the first 
of the name actually owned by the railway) 
appeared. She was of very graceful. lines, 
as may be gathered from the line diagrain 
herewith and was a notable craft in many 
ways, in that she was the first cross-channcl 
steamer to be built of Siemens-Martin steel, 
and the first in the Newhaven fleet to be 
equipped with steam steering-gear controlled 
from the bridge. A speed of 16 knots pu: 
her in the front rank. Her principal dimen- 
sions were: length, 221-3ft; breadth, 
27-7ft ; depth, 10-6ft ; tonnage, 531 gross. 
She was propelled by paddle-wheels of 17fi 
diameter, driven by diagonal compound 
engines, with cylinders 48in and 83in, 
respectively, and a stroke of 60in. Four 
single-ended circular boilers provided steam 
at a pressure of 80 lb per square inch. Her 
railway career came to an abrupt end in 
1893, when in a dense fog, she crashed into 
Dieppe pier and sank inside the harbour. 
She was, however, salved by a Frenchman 
and sold for service in the Bristol Channel. 
Then, being taken over by the Admiralty in 
1914, she is reputed to have been the oldest 
cross-Channel steamer on war work. Sur- 
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Channel Islands Steam Packet Company, 
and coming to an untimely end in 1887, 
when wrecked in a fog near Guernsey. 

In 1863 the London, Brighton and South 
Coast Railway obtained Parliamentary 
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viving all the hazards of war, she was sold 
to Turkey and only went to the scrapper 
after an adventurous career of half-a-cen- 
tury. ‘ 

The fourth “ Brighton” again showed a 
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marked advance on all her predecessors. 
The paddle-steamer had remained supreme 
on all the shorter passages, particularly 
where harbours were shallow, and had not 
been ousted by the twin-screw steamer 
propelled by reciprocating engines, but the 
advent of the steam turbine spelt the doom 
of the paddle cross-channel vessel, even 
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breadth, 34-2ft; depth, 14-1ft; tonnage, 
1129 gross. She was a triple-screw vessel 
with direct drive from the three steam 
turbines. 

The fifth “ Brighton ”’ was again a marked 
advance on those that preceded her; she 
was @ geared turbine vessel, with single 
funnel and two masts, which gave her a 





TURBINES FOR S.S. ‘‘ BRIGHTON’? UNDER CONSTRUCTION 


though the process was a lingering one. 
In 1902 the South Eastern and Chatham 
Railway put on service “‘The Queen,” 
the first turbine cross-channel steamer 
to be built, and the following year the 
Brighton company followed with ‘‘ Brighton,” 
which from her’ general appearance 
might be the sister of the Dover packet. 
She also came from the yard of Messrs. 
Wm. Denny and Bros., Dumbarton. For 





. First-Class SMOKE Room 


many years vessels of this type, with two 
funnels and two masts, were the standard, 
and ‘‘ Brighton” was a good-looking craft, 
and had a speed of 21? knots. She was 
considered a great success, and she also 
did good war work first as a troop ship and 
later as a hospital ship. After remaining 
with the company until 1930 she was sold 
and converted to a private yacht. Her 
leading dimensions were; length, 273-6ft ; 





sturdy appearance, while her speed of 25 
knots was up to the highest standards. 
She was built in 1933 at Dumbarton, by 
Messrs. Wm. Denny and Bros., and was 
driven by six single-reduction geared tur- 
bines, and her chief dimensions were: 
length, 298-1ft; breadth, 38-6ft; depth, 
22-7ft; tonnage, 2391 gross. She had 
accommodation for 1450 passengers. She 
would probably have been one of the most 


popular vessels of her class, but unfortu- 
nately her career was a short one, for while 
engaged as a hospital carrier, she was 
bombed and sunk at Dieppe quay in May, 
1940. 

While the ravages of war accounted for 
the loss of many a splendid ship, the result 
was the building of a number of notable 
vessels, among which can now be included 
the sixth ‘‘ Brighton,” which was launched 
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last October, and is jointly owned by British 
Railways and the Société Nationale des 
Chemins de Fer Francais, but is operated 
with a British crew by British Railways. 
As can be seen from the illustration, 
“‘ Brighton” is a sturdy craft of modern 
lines, with raked stem and cruiser stern, 
and two tripod steel masts, which obviate 
the necessity of fitting stays and shrouds. 
This type of mast is applied for the first 
time to a cross-channel steamer, although 
fitted on the latest motor vessels, owned by 
the railways, plying across Spithead. Her 
large, streamlined funnel is another notable 
feature as it is constructed in aluminium, 
and contains in addition to the main funnel, 
the whistle, waste and diesel engine exhaust 
pipes, being also fitted with air trunks to 
supply the forced draught fans and one of 
the accommodation thermotank rooms. Such 
is the use of the modern funnel! The main 
funnel has a coned section near the top which 
increases the velocity of the gases and they 
are therefore ejected high enough not to 
inconvenience passengers. This system was 
first tried out on “‘ Maid of Orleans.” The 
vessel is a distinct advance on previous 
ships as.the following dimensions will show : 
length, overall, 31lft; breadth, moulded, 
40ft 6in; depth, moulded to main deck, 
16ft 9in; draught loaded, 10ft 6in; ton- 
nage, 2875 gross. She can carry 1450 pas- 
sengers with a crew of seventy-four. She is 
propelled by twin screws of solid three- 
bladed manganese bronze, supplied by 
Messrs. J. Stone and Co., Ltd. They have 
a diameter of 9ft and a pitch of 8ft. 

The main engines comprise two sets of 
geared turbines manufactured by the build- 
ers of the vessel, Messrs. William Denny 
Bros., Ltd., of Dumbarton, and they have a 
combined output of 18,500 shaft h.p. at 
385 r.p.m. Each set consists of a single all- 
impulse ahead and astern turbine. These 
turbines drive through a single pinion, a 
main gearwheel coupled direct to the pro- 
peller shaft, the astern turbine giving 85 
per cent of ahead power. The turbine 
blading and nozzles are of stainless steel, 
while the main turbine casings are of cast 
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steel supported within outer shells, which 
support underhung condensers. In going 
round the engine-room we noted the 
amount of fabricated work. An example 
is the outer shell fabricated from steel 
plating. The main gears are of the double 
helical type, and after hobbing they were 
finished by the “shaving” process to 
decrease noise and increase efficiency. The 
gears are contained in fabricated steel cas- 
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ings with light alloy covers. The thrust 

blocks, incorporated in the gearcases, are 

of the Michell line contact type, and the 
main shafting is supported in Cooper split 
roller bearings. 

Steam at 450 lb per square inch pressure 
and temperature of 650 deg. Fah. at super- 
heater outlet, is supplied by two Foster 
Wheeler ‘‘D” type boilers, each having a 
normal evaporation of 95,000 lb per hour, 
a furnace volume of 735 cubic feet, a total 
generating surface of 7440 square feet, 
including 2285 square feet of economiser 
heating surface, and a super-heater heating 
surface of 445 square feet. The boilers 
work on the closed stokehold forced draught 
principle and burn fuel oil, each boiler 
having seven sprayers. The oil burning 
equipment was supplied by the Wallsend 
Slipway and Engineering Company. The 
water level is controlled by Weir Robot 
regulators; full-bore safety valves with 
silencers above and self-closing stop-valves 
have been obtained from Cockburns, 
Ltd. Pyrometers are fitted to indicate 
steam and uptake gas temperatures, and a 
Malone CO, indicator has been installed. 
Two turbo-driven forced draught fans, each 
of 50,000 cubic feet per minute capacity 
at 94in W.G., have been furnished by 
W. H. Allen Sons and Co., Ltd., of Bedford. 

The condensers are of Weir regenerative 
single-flow type, each having 2118 alumi- 
nium bronze tubes 11ft long, which give a 
cooling surface of 4566 square feet. They 
were supplied by the Yorkshire Copper 
Company and are arranged to work in con- 
junction with a Weir closed-feed system, 
which incorporates two closed-feed con- 
trollers. Two Maxivac three-stage air ejec- 
tors, two turbo-driven vertical two-stage 
centrifugal extraction pumps, two turbo- 
driven horizontal three-stage centrifugal 
main feed pumps, each having a capacity 
of 180,000/234,000 Ib per hour, two Weir 
gland steam condensers of three flow sur- 
face type with ejectors, and ejector con- 
densers, a Weir surface sixflow ‘“‘U” tube 
feed heater, and a Weir horizontal two- 
flow surface drain cooler, are also installed. 
Circulating pumps of Drysdale “ upright ” 
type are turbo-driven, each having a capa- 
city of 12,500 gallons per minute. An 
electric motor-driven boiler filling pump, 
provided by Mono Pumps, Lid., is fitted. 

The electric current for lighting, power, 
cooking, &c., is at 225V and is supplied 
by two turbo-generators, each of 150kW 
capacity, and a diesel generator of 150kW 
capacity, the latter being for harbour use. 
These have been provided by Messrs. Peter 
Brotherhood, the dynamos being manu- 
factured by the Lancashire Dynamo and 
Crypto, Ltd. An electric motor-driven 
single-cylinder Hamworthy air compressor 
is installed for charging the diesel generator 
starting air receiver, current being available 
from both main and emergency switch- 
boards. A 35kW Ruston and Hornsby 
diesel-driven emergency generator is installed 
at main deck level. 

Among other units installed might be 
mentioned two main engine lubricating oil 
pumps, two Drysdale electric motor-driven 
vertical “Centrex ”’ self-priming fire, bilge 
and ballast pumps, evaporator and distiller, 
a Spanner Spiralfio boiler for domestic 
steam supply purposes, a “‘ Kidde” CO, 
fire-extinguishing system by Miller Insula- 
tion, Ltd., a sewage disposal plant by Adams 
Hydraulics, Ltd., a boiler lighting-up fan 
by James Howden, Ltd., a boiler lighting- 
up unit by White Marine Engineering Com- 
pany, soot blowers by Clyde Blowers, Ltd., 
a Negretti and Zambra multi-point pyro- 
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meter, and a Clifford and Snell alarm indica- 
tor system. 

There is a spacious bridge and wheelhouse 
equipped with modern navigational instru- 
ments, and the outlook is particularly good, 
as the foremast is abaft this position, and 
the Marconi Radiolocator marine radar 
scanner is arranged above the bridge deck- 
house. This provides an all-round picture. 
Among other equipments may be mentioned 
a Fathometer echo sounder, a Chernikeef 
electric log, Willet Bruce automatic whistle 
control, Elliott. type engine revolutions 
indicators, Siemens electric main and emer- 
gency engine and docking and steering 
telegraphs, and an electric helm indicator. 
A Clifford and Snell loud-speaking telephone 
and amplifying system provides communi- 
cation between bridge, engine-room, and 
mooring position, while an Ardente sound 
reproduction equipment affords an excellent 
means of giving orders, and also information 
to passengers. An automatic glass dodger 
is fitted round the bridge wings and is 
arranged with an outboard slope to throw 
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the air current above head height, 

There are four decks with passenger 
accommodation. The boat-deck is par. 
ticularly spacious, owing to the elimination 
of the type of ventilator usually found on 
vessels of this class, and also to the provision 
of gravity boat davits, so arranged that the 
boats are carried at a height which affcrds 
adequate clear walking space under them, 
On this deck is an exceptionally pleasing 
first-class smoke-room in Jacobean style, 
with weathered oak panelling and electric 
fire. On the promenade deck is a first-class 
well-equipped lounge, and there are also 
two cabins de luxe, three two-berth cabins, 
and a spacious restaurant capable of accom. 
—s 100 passengers. On the main 
deck will be found eleven private cabins, 
each with its own lavatory. There is also 
a third-class lounge for sixty-six passengers 
and equipped with a bar and buffet. On the 
lower deck are both first and third-class 
lounges, furnished with settees, which can 
ve “a adapted as to form two-tier sleeping 

rths. 


Pametrada Research Station 


| yey hee gping upon the publication of the 
‘Survey on the Completion of First Five 
Years,” which we briefly reported upon in our 
issue of May 12th, we recently inspected the 
Parsons and Mv-rine 
Engineering Turbine 
Research and Develop- 
ment Association’s 
(Pametrada) research 
station. We saw there a 
demonstration of both 
the experimental gas 
turbine and the“ Dar- 
ing” class destroyer tur- 
bine machinery under- 
going steam tests. In 
addition to viewing the 
machinery under power, 
we visited the labora- 
tories and saw something 
of the vast amount of 
research which is going 
forward concurrently 
with the actual building 
of the prime movers. 
This side of the develop- 
ment and design of new 
machinery has called for the invention of 
many new and improved testing machines 
which can accurately measure and record for 
future study and ultimate solution the varied 
physical effects upon metals of steam and gas 
at high temperatures and pressures and the 
transmission of high powers. 
{ The gas turbine is already established for 
the powering of aircraft, but for ship propulsion 
problems exist which are much more difficult 
of solution. The principal question is one of 
creep, and the ultimate failure of metals when 
associated with the high temperatures con- 
sidered essential for efficiency and the relation- 
ship between the point at which failure occurs 
and the life of the turbine. One thousand hours 
is the accepted measurement of the life of an 
aircraft gas turbine, but 100,000 hours, corre- 
sponding to twenty years’ service, is the life 
expected by shipowners with respect to a 
marine unit. In addition to the length of life 
other economic factors have to be satisfied ; the 
ship’s main engine must be reliable, so that the 
gas turbine must equal other forms of propul- 
sion machinery in this + and further it is 








essential that the design and construction will 
be such that maintenance costs will not be 
increased. There is another requirement which 
the gas turbine will be called upon to meet, 
and that is the ability to burn residual fuels 
which are economic in price and obtainable at 
any port. 





DIAGRAMMATIC ARRANGEMENT OF GAS TURBINE 


The production of the marine gas turbine is 
engaging the attention of engineers in many 
countries because it offers possibilities of certain 
economies due to increased efficiency and 
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saving in weight. Already the efficiency 
obtained is greater and the weight less than 
those of a steam turbine of equal power, but it 
occupies more space by volume. However, this 
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THERMODYNAMIC ARRANGEMENT OF 
Gas TURBINE CYCLE 


is not an adverse factor because the arrange- 
ment of the component parts is flexible enough 
to enable adjustments to be made in the lay-out 
to suit the space available. Another point in 
favour of the gas turbine is that it can be 
started from cold and reach full power within a 
very short time, which can be measured 
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in minutes and which contrasts with the much 
longer time needed to raise steam. 

The Pametrada marine gas turbine, which we 
saw undergoing trials,-has been specifically 
designed for a merchant ship and operates on 


3500 H.P. 


the open-cycle system to develop 3500 h.p. 
Lloyd's have collaborated closely throughout 
the design and construction of the turbine, 
approving all plans and testing all materials. 
The tests are of a very exhaustive nature and 


STEAM TURBINE ON 


will occupy some considerable time, because it 
is essential to learn everything possible concern- 
ing this particular engine so that any faults can 
be remedied or improvements made _ before 
installation on board ship and it is an excellent 
opportunity to study generally gas turbine 


Test 
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problems. Pressures, temperatures, speeds and 
related horsepower output will be measured, 
also casing expansions and fuel consumption. 
Linked with fuel consumption is the important 
question of the grade of fuel which can be used. 


At present diesel oil is being burnt, but arrange- 
ments are in hand to burn the lighter boiler 
fuel oil at a later date, and eventually it is 
hoped to make it possible to use heavy boiler 
fuel. Although from an economic point of view 


it is important, in the development of the gas 
turbine, that it should burn the comparatively 
cheap boiler oil rather than distillates, problems 
exist which in this sphere await successful 
solution. The main difficulty is the removal of 
the vanadium compounds which are always 
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present in heavy fuels. While the vanadium 
content in the fuel does no harm at ordinary 
temperatures, at normal gas turbine tempera- 
tures the turbine blades become fouled by a 
sticky compound and other parts such as nozzle 


GAS TURBINE BEING ERECTEO-DYNANOMETER IN FOREGROUND 


plates may be affected. The compound becomes 
a corrosive fluid at higher temperatures, it 
attacks high-temperature steels and other 
metals and is absorbed by ceramics. Work is 
going forward at Pametrada in an endeavour 


BACK-TO-BACK TEST ON 4000-H.P. GEARS 


to devise a method to remove the vanadium 
content. The present lines of experiment are 
centrifuging and washing of the fuel vanadium 
being linked with the asphaltenes ; filtering of 
the hot gas stream; production of a suitable 
blading material, perhaps of a higher nickel 
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content, which will be more resistant to attack ; 
and the application of protective surface layers 
to the turbine parts of resistant material. 

We are indebted to the Survey for the 
description of the gas turbine. The diagram- 
matic and thermodynamic arrangements of 
the cycle with corresponding identification 
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while the stator blades have been machined 
from the same alloy. 

After proving design data in a test rig the 
combustion charnbers were designed for mini- 
mum pressure loss combined with efficient com- 
bustion. A symmetrical air flow is provided 
about an axis passing through the centre line 





HIGH-PRESSURE WATER TUBE BOILER 


letters are shown herewith. Under full 
operation air is compressed to 66 lb per 
square inch gauge in two stages (A-B, C-D) 
with intercooling (B-C) between the two axial- 
flow compressors. This air is next heated (D-Z) 
during its passage through a tubular heat 
exchanger, where the gas leaving the output 
turbine surrenders the same amount of heat 
(H-J). Passing through the high pressure 
combustion chambers, the air and fuel com- 
bine to form the gas (Z-F), which is admitted, 
after thorough mixing, to the high-pressure 
turbine at 1200 deg. Fah. This turbine drives 
beth compressors and the energy lost by the 
gas (F-G) is equal to that gained by the air in 
the two compressors (A-B, C-D), including 
mechanical transmission losses. More heat is 
added to the gas in two parallel reheat com- 
bustion chambers (G-H) until the temperature 
of the gas after mixing is again 1200 deg. Fah. 
The output turbine uses the available energy 
(H-J) before exhausting to the atmosphere via 
the heat exchanger (J-K). The main factors 
influencing the choice of this cycle were the 
efficiencies possible and the limitations of 
materials. 

Alignment and expansion problems have 
been dealt with on the basis of an actual ship 
installation, and the lay-out arranged to suit a 
tanker. The high-pressure turbine, which 
drives the two compressors, and the starting 
turbine are mounted on a single girder strong 
enough to withstand the working of the ship. 
Located and coupled within the common 
bearing pedestal are the compressor rotors 
driven through a flexible coupling at the forward 
end of the high-pressure compressor. The aft 
end pedestal of the turbine is placed on the 
gearcase and there is w fine-tooth double flexible 
coupling between the rotor and pinion, both of 
which assist the alignment between the output 
turbine shaft and the high-speed pinion. 
Expansions of the various components are 
allowed for and various devices employed to 
meet the changes in length of the large ducts. 

Since the efficiency of the engine depends 
upon that of the compressors, the design of the 
two multi-stage axial-flow compressors has 
been aimed at obtaining maximum efficiency 
in series running at full load. The rotor blades 
have been forged in an aluminium-bronze alloy, 





of a single sprayer and is directed around a cone 
of finely atomised fuel, produced by the 
sprayer, to form the combustion zone. Dilution 
of the burnt gas to form a stream of uniform 
temperature is done by thorough mixing. 
Nickel-chrome steel is used for the flame tube 
to withstand the high temperatures, but re- 
fractory linings have been developed. 

It was desirable to have small-diameter rotor 
forgings in austenitic stainless steels and also 
minimum stresses in the blades, so double- 
flow high-pressure and low-pressure turbines 
were adopted, which sjmplified expansion 
problems and eliminated the need for longer 
gland seals. The casing is in two parts and a 
cast stainless steel inner pressure casing pro- 
vides the structural strength. Four. pairs of 
plates support each end and they can deflect 
away from the axis due to the thermal expan- 
sion of the turbine while maintaining the loads 
with rigidity in the complementary direction and 
so secure alignment of rotor and casing. These 
plates are anchored to the pedestals. The forward 
pedestal caters for axial expansions and also 
houses the thrust block, turning gear and over- 
speed trip mechanism. Inlet and outlet ducts 
are connected to the light outer casing carried 
from the ends of the inner casing. Two floating 
sleeves lead the inlet gas to the inner manifold 
from two opposite entry flanges and permit 
flexing of the outer casing in addition to freeing 
the inner member from constraints imposed 
by ducting. A by-pass valve in one of the 
sleeves can cut off the output turbine from the 
gas circuit to remove the load. 

The heat exchanger, a compromise between 
cross and counter-flow designs, has gin diameter 
tubes of aluminium-bronze, through which 
compressed air is directed while hot gases pass 
outside in an opposite direction. 

Single high-pressure spill control swirl 
sprayers are axially disposed in each combustion 
chamber and the system has been designed to 
run on refined and heavy fuels, a heating 
element being fitted in the outlet duct for use 
with high-viscosity fuels. A pump circulates 
the fuel through the heater and so permits the 
inlet to the two high-pressure multi-cylinder 
reciprocating pumps to be connected to a small 
positive head. Once the high-pressure turbine 
system is rotating at speed the engine can be 
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manceuvred by one man from a control plat- 
form, from which the shut-off valves in the 
sprayers are operated. The control system is 
simple and incorporates safety interlocks to 
prevent any wrong sequence of operations, 
Ignition is by the hot wire method; this has 
superseded the intermittent low-voltage are 
system because of lack of an arc material which 
would not burn away. 

Two fluid couplings on the shaft of the output 
turbine, with the pump members at each end 
of a quill shaft running concentric with the 
high-speed pinion, meet the requirements of 
ahead and astern running. The driven members 
of these couplings are integral with the ends of 
the pinion. The system eliminates the astern 
turbine, the use of valves handling high- 
temperature gas in the turbine circuit and pro- 
vides ahead or astern control by filling one 
coupling or the other with oil. Ahead efficiency 
of 98 per cent has already been achieved and 
70 per cent is expected from the astern coupling 
at full input power. The double helical articu- 
lated double reduction gears have been sub- 
jected to the post hobbing process of gear 
shaving. 

The auxiliaries consist of a starting turbine 
suitable for steam or compressed air, a motor- 
driven lubricating oil pump and cooler, three 
turning gear motors, a circulating water pump 
to the intercooler, a fuel system, and pumps 
and filters and fans for cooling the turbine 
rotor ends and stator support plates. 

Newalls Insulation Company Ltd. is develop- 
ing an insulation system aimed at achieving a 





SECOND-STAGE SUPERHEATER 


uniform radiation rate and a heat loss limited 
to less than 2 per cent of the available heat. 
Materials have limited present construction 
to an inlet temperature of 1200 deg. Fah. How- 
ever, as the temperature range is the main 
factor in the efficiency of the gas turbine, work 
has been proceeding, under the direction of 
Dr. T. W. F. Brown, the research director, for 
some time upon the design of a water-cooled 
turbine to run at 2200 deg. Fah. It is cone 
fidently expected that the cooling arrangements 
will keep temperatures of the metal surfaces 
lower than at present and even low enough to 
avoid attack from vanadium. No doubt many 
difficulties have yet to be overcome before a 
successful engine is produced, such as the pro- 
duction of satisfactory refractory linings for 
combustion chambers, the development of 
ceramals for blading and further examination 
of the possibilities of air or sweat cooling. 
Turning from gas turbines to steam turbines, 
there was on view a complete set of machinery 
for the ‘‘ Daring” class destroyers, which has 
been built and erected by the Wallsend Slipway 
and Engineering Company, Ltd., while the 
staff of Pametrada has been responsible for 
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devising and installing the instrumentation. 
The main purpose of the tests was to check 
eliiciency and performance and to carry out 
accurate measurements of quantities not usually 
made. The fact that over 500 separate measure- 
ments were involved and that over 100 thermo- 
couples were fitted, in addition to potentio- 
jueters and indicating instruments, gives some 
measure of the work entailed. During the tests 
the machinery was run for 407 hours, including 

23 hours’ astern running, and the programme 
covered practically every phase of machinery 
operations. Preliminary proving tests were 
followed by exhaustive consumption trials with 
the machinery running for long aud short 
periods at varying percentages of full power, 
during which tuel and condensate were weighed 
and steam conditions, including pressure drop, 
were observed at several points. Manceuvri.g 
trials such as cold to full power, standby with 
auxiliaries exhausting to condenser and crash 
stop to astern, were put in hand next with 
astern trials completing the programme. Con- 
currently with the performance trials special 
vibration and noise tests were carried out. 
Torsional and axial vibration over a compre- 
hensive range of powers were recorded, while 
special runs were made in order to measure the 
noise jevels in boiler room fan flats. 

A number of associated research schemes 
were carried out during the trials, among which 
the following may be mentioned. The distri- 
bution of torque between pairs of quill shafts 
and the power distribution between turbines 
were assessed by strain gauges attached to 
the quill shafts and connected through sliprings 
to a specially developed indicating instrument. 
Electronic capacitance gauges were used to 
indicate vibrations and movements of gear 
wheels and turbine rotors. With a view 
to improving condenser design the heat 
transfer over the condenser heating surface 
was measured by means of a series of pitot tubes 
and thermo-couples. Casing temperatures were 
carefully measured and attempts made to 
ascertain the relative expansion of the high- 
pressure rotor. Alignment telescopes were fitted 
at points on the high-pressure and low-pressure 
turbine to measure distortion and rotor bore 
temperatures noted by means of rotating 
thermo-couple assemblies in the bores, the 
leads being led to sliprings. The electrical 
potential generated, electrostatically or other- 
wise, in the rotor was investigated by fitting 
pick up brushes. 

Analysis of the data obtained is still pro- 
ceeding, but valuable information: has been 
obtained with the confirmation of design being 
the most important. 

In addition to the gas turbine and the steam 
turbine machinery, there were numerous other 
interesting exhibits, including a back-to-back 
test on 4000 h.p. gears, second-stage super- 
heater frigate boiler, hydraulic coupling test rig, 
cascade blade tests, and a Michell bearing tester. 
In the well-equipped laboratories were numer- 
ous instruments, some for routine work ard 
others specially designed to solve problems 
peculiar to the particular item of research in 
hand. In the laboratories was demonstrated 
the analysis of mechanical vibrations by means 
of a cathode ray tube display, which visually 
displayed frequency patterns, and the vibraticn 
of turbine blades was similarly displayed. Other 
demonstrations included the bomb calorimeter, 
an electronic revolutions per minute indicatcr 
with one decade being retained as a fixed vah e 
for seconds, microphone calibration, and it wis 
noted, seizing up of bolts had been overcon.e 
by aluminising. 


—_——__————_ 


TrmsBeER.—A recent addition to the series of 
Raw Material Surveys, published by the Purchasing 
Officers’ Association, is one entitled ‘‘ Timber,’ 
which has been compiled by Mr. P. L. Money. 
The survey estimates the world’s annual forest 
crop as 1000-1200 million _ and deals briefly 
with the main timber producing areas. It also 
contains useful figures relating to the consumption 
of timber and forest products throughout the 
world. The survey, which costs 2s. 3d., may be 
obtained from the Purchasing Officers Association, 
Wardrobe Chambers, 146a, Queen Victoria Street, 
London, E.C.4. 
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The Use of Oxygen in Steelmaking 


HE progress made by the British steel 
industry in the post-war period has been 
measured, for the most part, by the ever- 
increasing outputs which have been achieved. 
New and extended capacity has become avail- 
able, continuous working has become a regular 





Fic. 1—OXYGEN LANCING AT ALLEN’S WORKS 


practice, and the annual rate of production has 
broken all previous records. But, in measuring 
progress, a factor which should not be over- 
looked is that British steelmakers are in no way 
reluctant to turn their attention to the develop- 
ment of new techniques which are being 


works of Edgar Allen and Co., Ltd., Sheffield, 
which firm may be described as a pioneer in the 
use of oxygen in stainless steel making. Hitherto 
much of the stainless steel scrap, or waste 
arising from the manufacture of stainless steel 
commodities, has been unusable by the firms 
making stainless steel solely in electric arc 
furnaces. Manufacturers in this country have 
thus been faced with an increasing tonnage of 
stainless scrap material, containing such valuable 
elements as chromium and nickel, which could 
only be remelted in comparatively small quan- 
tities in high-frequency furnaces. 

The electricity used in are furnace melting 
is conducted to the charge by means of carbon 
or graphite electrodes, which are lowered to 
within a small distance above the metallic 
charge in the furnace, so that an arc is formed 
between the end of each electrode and the 
charge itself. The temperature of this arc is 
round about 3000 deg. Cent., and the heat 
generated from it constitutes the melting 
medium. But one element in stainless steel 
which must be controlled within a narrow 
range is carbon, and in chromium-nickel stain- 
less steels it is often considered desirable to 
finish with a carbon content of less than 0-08 
per cent. With arc furnaces, owing to the close 
proximity of the carbon electrodes to the 
metallic charge, it has been found impossible 
to prevent a pick-up of carbon in the steel 
during melting, frequently of such dimensions 
as to render the steel practically unusable. 
Methods of removing carbon, such as by adding 
iron ore to the molten bath, are not only slow, 
but they result in chromium also being removed. 
This is a feature which has severely restricted 
the quantity of stainless scrap that can be 
included in the charge. 

By employing oxygen it is immaterial whether 
the carbon present in the molten charge is high 
or otherwise, as the excess can be disposed of 
quite readily. For the “ enrichment ” process 
Edgar Allen and Co., Ltd., is using a 5-ton 
electric arc furnace, taking a 100 per cent charge 





FiG. 2—OXYGEN BLOW IN 


evolved as a result of careful research and 
experiment. 

A technical development of this nature is that 
known as the oxygen enrichment—or oxygen 
lance process—in the manufacture of stainless 
steel, which is now being operated by some of 
the steelmakers in this country. Through the 
courtesy of the British Iron and Steel Research 
Association, we were enabled recently to wit- 
ness a demonstration of this process at the 





PROGRESS AT BRYMBO 


of stainless steel scrap with no regard for its 
carbon contamination. At a critical point in 
the melting the current is switched off and pure 
oxygen gas is blown into the metal through a 
steel tube or “lance,” as shown in an accom- 
panying engraving (Fig. 1). The oxygen burns 
or oxidises from the steel such elements as 
silicon or manganese, which tend to increase the 
temperature of the melt. Subsequently, carbon 
is burnt, or it oxidises, until finally, if required, 
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as low a figure as 0-04 per cent carbon may be 
reached, with very little loss of chrome. 

It has been found that during the oxygen 
injection some chromium is oxidised, thereby 
generating more heat and passing mainly into 
the slag covering the steel. But, at a later stage 
in the process, by the addition of ferro-silicon 
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rators, each of 47,000 cubic feet (at N.T.P.) 
capacity. They are mounted on weighing 
machines having scales which give readings in 
cubic feet. The engraving (Fig. 3) shows one 
of these evaporators and indicates the position 
of the other. 

In developing the oxygen lance process the 





FiG. 3—OXYGEN EVAPORATORS AT BRYMBO 


and ferro-chromium this chromium can be 
made to pass back into the molten steel to the 
extent of about 96 per cent. At the end of the 
oxygen blowing period—which usually occupies 
about half an hour in all—the temperature in 
the furnace cannot be measured but it has been 
estimated as being in the region of 2000 deg. 
Cent. The oxygen it should be noted is trans- 
ported to the works in liquid form in tank 
wagons and after evaporation is piped under 
pressure to the melting shop. During the blow- 
ing process, of course, the pressure of the gas, 
its rate of flow and the volume used need to be 
carefully controlled. 

Another firm which is developing the oxygen 
lance process is the Brymbo Steel Works, Ltd., 
near Wrexham, where the techaique is being 
applied to the production of low-carbon and 
alloy steels. Here, chromium is not a problem, 
but it is desirable to work large charges down 
to the lowest possible carbon content without 
an excessive consumption of electricity. At 
Brymbo, are furnaces, originally of 15 tons 
capacity, have been redesigned in the works for 
a capacity of 29 tons and are now being utilised 
for the oxygen process. The procedure is very 
similar to that devised by Edgar Allen and Co., 
Ltd. With the current switched off oxygen is 
blown into the furnace through lances of jin 
internal diameter, soon after the bath is melted 
down. A photograph showing the “ blow ” in 
progress is reproduced in one of the engravings 
(Fig. 2). It indicates that, as is the case at 
Edgar Allen and Co., Ltd., metal screens are 
provided to give the lance operators as much 
protection from the heat as possible. 

During the consequent increase both of the 
bath temperature and the FeO concentration— 
characterised by dense brown fumes and later 
by flames—the violence of the carbon oxidation 
may cause the metal to boil over the cill and 
special care has therefore to be taken to control 
the rate of oxygen flow. If possible, the carbon 
is run down from the melt to the desired com- 
position in one operation, but, according to the 
Brymbo Company, in some circumstances 
intermediate slagging is necessary. As during 
the oxygen blowing operation, the lance itself 
is gradually consumed, it is interesting to note 
that the operators have acquired a particular 
skill in coating the lance tip with slag, so that 
sometimes it is preserved for half an hour or 
more. The oxygen is piped to the melting shop 

from an oxygen plant containing two evapo 





British Iron and Steel Research Association 
has given valuable assistance by supplying 
background knowledge and other technical 
advice. But the Association says that the 
progress made is the result of the enterprise 
shown by the firms which have taken up the 
process. After three years of experiment and 
trials, however, it is felt that the technique has 
reached the stage at which it will be useful for 
other users of arc furnaces to share the know- 
ledge gained by the pioneering firms, and this 
is a matter, we understand, which is now 
receiving the Association’s attention. 


cantina pemennne 


Deep Sea Port at Iluka, 
Northern N.S.W. 


Tue first stage of the construction of a deep 
sea port at Iluka, in northern New South Wales, 
has recently been commenced. Iluka is situated 
at the mouth of the Clarence River and it is 
hoped that the new work will provide a harbour 





Analyses of Standard Steels 
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water by L800ft with a distance of 140v/t 
between the breakwaters. In addition, Mori. 
arty’s Wall and the reef at the entrance will 
be removed to @ minimum depth of 20ft at 
low water, a depth which it is anticipated can, 
on completion of these proposals, be main. 
tained with a reasonable amount of dredging, 
All this work forms part of the final design 
for the proposed deep-sea port and the interiin 
development will not, therefore, prevert woik 
being continued to provide sufficient depths io 
accommodate overseas vessels. 

Large blocks of stone up to 15 tons in weight 
will be obtained from Woodford Island Quarry, 
approximately 12 miles upstream, and coni- 
veyed by river to Iluka and Yamba for tive 
construction of the inshore ends of the breai:. 
waters. As the work proceeds into deepcr 
water, concrete blocks weighing up to 40 tors 
will be made at the quarry and used to an 
increasing extent to reinforce the stone co. 
struction. 

It is proposed to install water supply, 
sewerage and electric light at a site cam), 
which will be provided with all reasonabic 
amenities. An early start is anticipated «on 
the construction of the camp and as soon 2s 
accommodation has been provided for the 
first men, the work will proceed as speedily us 
possible. 

Legislation authorising the construction of a 
railway line between Inverell and Glen Innes 
has been passed by the New South Wales 
Parliament and it is expected that the per- 
manent survey and staking of the line will be 
commenced in the very near future. The tria! 
survey of the line between Glen Innes and the 
port, however, revealed serious constructional 
difficulties and the construction of this section 
of the line is not being proceeded with. The 
Government has therefore for work 
upon the construction of the Gwydir Highway 
between Inverell and the port to proceed 
so that the road system serving the area will 
enable full advantage to be taken of the pro- 
gressive development of the port facilities. 
This work will be completed, it is estimated, 
within the next five years, the total cost being 
about £1 million. 


Spectrographic Standard Steels 


BUREAU OF ANALYSED SAMPLES, Ltd., Mid- 
dlesbrough, announces a new development, viz., 
a series of eight spectrographic standard steels 
in the form of either rods fin diameter by 6in 
long, or fine turnings, as standards for analytical 
purposes and photometric standardisation. 

The chemical analyses are as tabulated below 
in the ascending order of each constituent. 

The analyses were undertaken by the Pig 
Iron and Low Alloy Steel Analysis Sub-Com. 


Silicon, per cent 0-01 0-13 0-18 ... 0-25 0-29 ... 0°37 0-62 0-81 
Manganese, per cent 0-02 0-17 0-36 0-53 0-7) 0. BB 1-21 1-42 
Nickel, per cent 0-05 0-18 0-56 0-84 2-08 ... 2°92 4-10 5°15 
Chromium, per cent 0-04 0-20 0-35 0-63 ... 0-06 ... 1°72 2-34 3-07 
Molybdenum, per cent ... 0-01 0-19 0-32 0-43 ... 0-54 ... 0°95 1-29 1-41 
Vanadium, per cent 0-03 0-12 0-22 0-26 0-36 ... 0-46 0-52 0-65 
Copper, per cent 0-09 0-11 0-11 0-18 ... 0-23 ... 0-24 0-31 0-50 
superior to any other of the alternative sites mittee of the British Iron and Steel Research 
investigated and will serve the maximum Association. 


area possible and best promote its develoment. 

The investigating committee, which was set 
up in 1945, estimated that the annual average 
value, at that time, of the products available 
for export from the area which would be 
served by the port was £10,600,000. The 
average for the three subsequent years has 
grown to £32,000,000 and there is every reason 
for anticipating that in the future the value 
of this production will be much higher. The 
survey which was carried out revealed that at 
current costs the port facilities would involve 
an expenditure of about £8,500,000. Not- 
withstanding the substantial increase in costs 
since the committee reported on the proposal, 
the New South Wales Government has decided 
that a start should be made on the project. 

The works at the entrance to the Clarence 
River consist of a northern breakwater 4200ft 
long and an extension of the southern break- 


The spectrographic standards are supplied 
as a set of eight rods complete with provisional 
certificate. The turnings for photometric 
standardisation and general chemical analyses 
are supplied in a series of eight bottles, each 
containing either 100g, 50g or 25g. . All are 
obtainable directly from the Bureau or through 
any laboratory furnisher. 

—_——__————_ 


Hypro-ELectrRic GENERATORS FOR RoxsurGH 
Power Sration, New ZEALAND.—The British 
Thomson-Houston Company, Ltd., Rugby, is to 
supply four 44,400kVA, 11kV a.c. vertical genera- 
tors to the State Hydro-Electric Department, 
Wellington, New Zealand, for the new Roxburgh 
power station in the South Island. Each generator 
will be driven at 136-5 r.p.m. by a 60,000 h.p. 
water-turbine, which will be manufactured in 
Canada. The overall diameter of the machines 
will be about 30ft, and the total weight 350 tons 
each, of which the rotor alone will weigh 180 tons. 
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Industrial and Labour Notes 


The A.E.U. National Committee 

The thirty-second annual meeting of 
the national committee of the Amalgamated 
lingineering Union began at Blackpool on 
Monday last, and has continued through the 
week. Although it is a relatively small con- 
ference, attended by not more than sixty dele- 
gates, it is discussing many significant items of 
trade union policy. It will be recalled that, 
last year, this committee was responsible for 
initiating the A.E.U. claim for a wage 
increase of £1 a week, future action on which 
is the subject of the ballot at present being 
taken by the Confederation of Shipbuilding 
and Engineering Unions. Incidentally, it is 
of interest to note that the annual report of 
the A.E.U. states that at the end of March 
the total membership of the union was 791,360, 
which was 17,903 less than a year earlier. 

Mr. Jack Tanner, the president of the A.E.U., 
addressed the national committee at some 
length on Monday morning. He commented 
on events during the post-war years and com- 
pared them with events which followed the 
first world war. He also made some obser- 
vations on the nationalised industries and on 
industrial production generally, stating, among 
other matters, that last year, in all branches 
of engineering, output was actually 60 per 
cent higher than in 1938. Another observation 
made by Mr. Tanner was that there was “‘ some- 
thing to be said for the idea of a legal limitation 
of dividends, with the proviso that any sur- 
plus earned by companies over and above that 
limit should be shared in proportions 
between workers and employers.” He thought 
that such a policy should be closely examined. 

Mr. Tanner then went on to talk about wages 
policy. It must be made plain, he said, that 
whilst the A.E.U. had every sympathy with 
the demand for increases for the lower paid 
workers, the claims of the skilled workers 
could not be ignored. The differentials between 
skilled and unskilled workers in this country, 
Mr. Tanner claimed, had been steadily narrow- 
ing over the last two decades, and in many 
cases, particularly in the engineering indus- 
tries, they had reached a very low level. If 
the reduction of differentials went much further 
in Britain, it would hold out great dangers 
for the country. One of the nation’s greatest 
assets, Mr. Tanner declared, was its highly 
skilled workers, and their remuneration must 
be such as would provide an incentive for the 
youth of the country to undergo the years of 
training necessary to fit them for skilled work. 
It was for that reason, he said, and also because 
of the great disparity between the i 
of A.E.U. members in different districts, that 
at last year’s meeting of the national com- 
mittee he advised concentration on wage 
structure demands rather than on an applica- 
tion for a general advance. 


Wage Restraint 
This week the Post Office Engineering 
Union has been holding its annual conference 
at Leeds, and on Monday morning last the 
450 delegates attending the conference were 
addressed by the president, Mr. Ernest Power. 
The greater part of Mr. Power’s address was 
concerned with wages policy. He said that, 
since last year, the outstanding problem facing 
the British trade ynion movement had been 
the Government’s policy on wage restraint 
and the ever-increasing cost of living. At 
the outset, the Post Office Engineering Union, 
along with the majority of trade unions, 
decided to support the Government’s policy 
because it realised the seriousness of the coun- 
try’s economic position and the need for reason- 

able wage stability. 

But, Mr. Power asserted, whatever might 
be the reason, the Government had not honoured 
its undertakings, and as a consequence his 
union’s policy had been reversed. Prices had 


risen sharply and continued to rise, without 
any visible sign of so serious a tendency being 
halted, let alone reversed, the inevitable con- 
sequence being a marked deterioration in the 
standard of living. There need be no surprise 
in any quarter, Mr. Power declared, that rank 
and file trade unionists were now compelling 
many of their reluctant leaders to reverse their 
policies. The cumulative effect of that growing 
opposition was likely to be reflected in some 
slight modification of the White Paper, in 
order that the “ just demands of the lower 
paid workers ’’ could be met. But, Mr. Power 
added, that was not enough. To deny to groups 
of skilled workers the right to have their wages 
levelled up was, he suggested, unjustifiable 
and unacceptable. Neither could the dictum 
be accepted that a wage increase to the lower 
paid was conditioned by a standstill in the 
wages of skilled workers. 

Mr. Power went on to say that British crafts- 
manship was second to none in the world 
and that it was the backbone of Britain’s 
industrial recovery. Any attempt to impose 
limitations on full negotiations on remunera- 
tion would be ill-conceived and would have a 
most damaging effect on the future of British 
industry. Unless some of those things were 
borne in mind, Mr. Power commented, and 
action taken by the Government before Sep- 
tember, there was a real danger that the Trades 
Union Congress would completely repudiate 
the White Paper. Responsibility for the 
serious consequences which would inevitably 
follow, he suggested, was squarely on the 
shoulders of the Government. 


Non-Ferrous Metals Productivity Team 

The Anglo-American Council on Pro- 
ductivity has arranged for a specialist team 
from the non-ferrous metals industry to visit 
the U.S.A. to study methods in the American 
non-ferrous industry. This team, which sailed 
on Friday last, is led by Mr. W. F. Brazener, 
managing director of The Mint Birmingham, 
Ltd. 

In making its announcement, the Anglo- 
American Council on Productivity has drawn 
attention to the important part which non- 
ferrous metals play in industrial and domestic 
life. Like those selected from other industries, 
the non-ferrous team includes representatives 
of management, technicians and craftsmen. 
It will take particular interest in new types 
of plant which have been developed in the 
U.S.A. during the last few years. It will also 
be ready, the Anglo-American Council says, 
to answer inquiries concerning methods and 
processes which are current practice in the 
United Kingdom. 


International Holidays for Apprentices 
Prior to the war, the Industrial Wel- 
fare Society regularly organised annual camps 
at which apprentices and other boys in industry 
and boys from public schools were brought 


. nearer together in an informal atmosphere. 


Through the interest of the Society’s Royal 
President, the camps were known as the Duke 
of York’s camps. 

This year the Society is organising camps for 
apprentices and other young people in industry, 
in this country and in France. The aim is 
similar to that of former years—to widen the 
knowledge and to broaden the experience of 
youngsters in industry through the medium 
of friendly contacts in a holiday camp. Start- 
ing this week, more than 350 young people 
will be leaving this country, at intervals through- 
out the summer, for holiday camps at Dinard, 
at Narcastet in the Pyrenees, or at Cannes. 
At each camp they will be joined by young 
French apprentices through the organisation 
of L’Association des Mouvements d’Inter- 
nationaux de Solidarité. In addition to these 
camps on the Continent, there is to be one at 


Kessingland, near Lowestoft, where 100 French 
= will take their holidays with English 
ys. 

The cost of the camps is very low. Further 
information about them may be obtained 
from Mr. J. T. Collins, Industrial Welfare 
Society, 48, Bryanston Square, London, W.1. 


Industry and National Expenditure 


Speaking at the annual meeting of the 
Dunlop Rubber Company, Ltd., on Monday 
Jast, Sir Clive Baillieu, the chairman, once more 
emphasised that the financial strength and 
productive efficiency of British industry con- 
stituted the keystone of the whole of this 
country’s social and economic system. But, 
he added, as a nation we were stil! living 
beyond our means, and Government expenditure 
still towered to ever higher levels. 

Sir Clive went on to say that there had been 
no real relief from taxation and no adequate 
restoration of incentives. We were caught, 
he observed, in a vicious circle of ever-rising 
State expenditure, of increasing taxation and 
rising costs. There was now an added urgency 
to come to grips with these interlocking 
problems of State expenditure and taxation, 
because of the increasing pressure on industrial 
costs through rising raw material prices and 
distribution charges. 

To-day, Sir Clive continued, the shape of 
things to come could be clearly seen. Unless 
our statesmen called a halt and started the 
nation on the long and difficult task involved 
in cutting its coat to its cloth, narrowing profit 
margins and reduced revenue yields would, 
ultimately, compel much more painful and 
drastic measures than those which, firmly and 
immediately applied, would meet the position. 


Iron and Steel Production 


Production figures for May, which 
were issued by the British Iron and Steel 
Federation on Tuesday, show that the output 
of the steel industry in that month averaged 
319,200 tons of ingots and castings a week. 
It represented an annual output rate of 
16,597,000 tons the highest achieved in May. 
The Whitsun holiday fell in May this year. 
Last year with no holidays, steel output in 
May was at an annual rate of 16,409,000 tons. 
Pig iron production in May this year averaged 
185,500 tons a week, and was thus at an annual 
rate of 9,646,000 tons, compared with 9,700,000 
tons a year ago. 

India’s Industrial Production 

According to a survey made recently 
by Indian Trade and Industry, industrial pro- 
duction in India established a satisfactory 
record in 1949. Many important industries, 
including coal, steel, cement, paper, caustic 
soda, super-phosphates and aluminium, reported 
increased production compared with 1948. 

Coal production, for example, last year 
totalled 31,000,000 tons or 1,000,000 tons more 
than in 1948, and a new high level was thus 
achieved in the Indian coal industry. Deliveries 
of coal also improved substantially last year, 
owing mainly to improvements in wagon supply 
and rail transport generally. India’s steel 
production in 1949 was 900,000 tons, which was 
100,000 tons above the 1948 figure. On this 
matter the survey says that the Government 
of India is reported to have granted a loan of 
£3,750,000 to a leading steel concern which will 
enable it to step up its output by another 
200,0°0 tons within the next three years. 
Aluminium output in India ia 1949 is reported 
as 3486 tons, compared with 3362 tons a year 
earlier, and satisfactory progress was also made 
in cement production. With new factories 
which are now being established, it is anticipated 
that India’s cement production this year will 
be round about 2,750,000 tons. 
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French Engineering News 
(From our French Correspondent) 


Out of the 398 milliard francs credits recently 
voted to pay for programmes of modernisation 
and for new equipment in the engineering 
industries, 240 milliard have been allocated to 
nationalised concerns and 31 milliard to private 
enterprise. The major part of the 240 milliard 
will be spent on gas, electricity, coal and 
railways. 

7~ * 

Continued slowing down in French steel 
preduction was noted in April, and production 
is returning to its pre-war average, despite the 
provisions of the Monnet Plan. It is expected 
that more blast furnaces will be extinguished, 
notably those at Auboue, Hussigny and Vil- 
lerupt. 

* * * 

Work on the Chaix Quay, at Casablanca 
Port, has been accelerated, and it is expected 
that the first section of the quay, about 120m 
in length, will come into service at the end of 
July. This part of the quay will be equipped 
with five 5-ton cranes. Six other cranes of the 
same type have arrived from Great Britain 
and will equip the second section of the quay. 
The new quay will then have eleven cranes, 
or one for every 45m of its length, compared 
with the Delpit Quay, which has cranes at 
intervals of 60m. 


According to the international automobile 
production classification for 1949, as com- 
pared with 1938, France has dropped from 
third to fourth place for private cars (188,000, 
against 182,000), Canada having moved up 
with 192,000, against 124,000. France has 
nevertheless advanced to third place for 
utility productions with 98,000, against 45,000. 
Total production for April was 29,017 units, 
compared with 22,599 in February and the 
1938 monthly average of 18,950. Production 
in April returned to normal, with full capacity 
being employed for private car production. 

* ” * 


A motion placed before the National Assembly 
invites the Government to present, by July 
1, 1950, a programme for railear production 
on a large scale, so that secondary lines can 
be supplied, and also for all-metal coaches, 
which will give increased comfort and safety 
to railway passengers. It is estimated that 
300 to 320 additional railcars would be suffi- 
cient for passenger transport on the 16,000km 
of secondary lines. In the meantime credits 
have been reduced for 1950 by 10,600 million 
francs, compared with 1949. The S.N.C.F. 
will therefore be obliged further to curtail 
orders and rolling stock factories consider 
they are threatened with the prospect of having 
to close. 

* ~ * 

Present Rhone equipment now under con- 
struction will enable the Rhone to supply 
half the electricity consumed in France. The 
most important plant on the Rhone is that of 
Donzére-Mondragon, which will have 300,000 
kVA capacity, or a production capacity of 
2 milliard kWh annually, which is more than 
Génissiat. It will comprise six 50,000kVA 
sets, of which the first will come into service 
the beginning of 1952. 

* * * 

Four technical committees of the Inter- 
national Standardisation Organisation have 
met in Paris to consider a series of problems. 
Despite difficulties due to divergencies between 
units of measure it is thought that agreement 
will not be delayed. The Technical Committee 
on Tools, meeting for the first time, has studied 
steel tools, pneumatic tools, mills, &c., and has 
decided to extend its competence to hand tools. 
Particularly noted is the tendency to favour 
réduction in length of screw taps, which would 
lower production costs. The machine tool 
technical committee, also meeting for the 
first time, discussed bases for imternational 
agreements and prepared for intensive study 
of conditions of reception of machines and 
corresponding measures and definitions. 
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Notes and Memoranda 


Miscellanea 

Zinc Pricn Incrwase.—The Ministry of Supply 
announced another increase in the price of zinc 
on Tuesday last. The price of good ordinary brand 
zine is now, therefore, £127 10s. a ton delivered, 
and the prices of other grades have been varied 
accordingly. 

OsitvuaRY.—We have learned with regret of the 
death of Mr. F. C. Outram, generation engineer in 
the London Division of the British Electricity 
Authority, which occurred on May 27th. We regret 
to record also the death, on May 21st, of Mr. W. D. 
Reid, who was formerly chief engineer in Scotland 
for Callender’s Cable and Construction Company, 
Ltd. He was in the service of that company for 
fifty-four years and retired in 1942. 


Curr Quay GENERATING StatTion.—In our 
article on this generating station on page 689 of 
last week’s issue, an unfortunate error was made and 
we hasten to correct it. The last pa ph under 
the sub-heading “ Turbo-Alternators ” should read : 
Twin condensers with a total cooling surface of 
50,000 square feet [not 100,000 re feet as 
originally printed] serve each turbo-alternator, and 
are designed to give a vacuum of 29in (barometer 
30in) [not as originally printed 24in] at the economic 
rating when taking 31,000 gallons of water [not 
62,000 as originally printed] at 60 deg. Fah. 


REGISTER OF PATENT AGENTS’ RuLEs, 1950.— 
Rules have just been made under the Patents Act, 
1949, to regulate the registration of qualified patent 
agents and provide for the maintenance of a register 
by the Chartered Institute of Patent Agents. 
Admission to the register is normally by way of 
examinations conducted by the Chartered Institute. 
The new rules, however, provide an alternative 
temporary procedure for admission for certain 
persons who have been acting as agents in applying 
for patents for their employers and who may be 
stopped from so acting under the Patents Act, 1949, 
unless they are registered. 


CueMicaL Works SaFety CONFERENCE.—The 
third Chemical Works Safety Conference, organised 
by the Association of British Chemical Manufac- 
turers and the Royal Society for the Prevention of 
Accidents, will be held at Scarborough from Frida 
to Sunday, September 29th to October Ist. Full 
details and application forms are available from the 
Royal Society for the Prevention of Accidents, 131, 
Sloane Street, London, 8.W.1. The “* Proceedings ”’ 
of the second conference, held last October, have 
now been printed and can be obtained from the 
Association of British Chemica] Manufacturers, 166, 
Piccadilly, W.1, at 5s. a copy. 


THE Falcon AssoclaTion oF ForMER “ Brusx ” 
APPRENTICES.—Former apprentices of the Brush 
Electrical Engineering Company, of Loughborough, 
who have formed themselves into an association 
to be known in future as the Falcon Association, 
will hold a reunion in a hotel in Leicester on Friday, 
September 29th. The day’s proceedings will include 
a tour of the “‘ Brush ” factory, Falcon Works, and 
the annual general meeting of the Association. All 
former apprentices of ‘‘ Brush ’’ wishing to join the 
Falcon Association and to attend the reunion should 
get in touch with Mr. K. H. Platt, chief education 
Officer, Falcon Works, Loughborough. 


GOVERNMENT DEPARTMENT ELECTRICAL SPECI- 
FICATION.—The Technical Panel of the Engineering 
Standards Co-ordinating Committee concerned with 
cables and wires has recently issued a 1950 edition 
of GDES. 25, “‘ Natural Rubber and Polychloro- 
prene Sheathings from Electric Cables and Flexible 
Cords.”” The main difference from the 1948 issue 
is in the introduction of a tear-resistance test and 
increase of the tensile strength requirements of 
general-purpose natural rubber and polychloro- 
prene compounds. There are a number of other 
changes. The Ministry of Supply states that copies 
of the specification can be obtained from H.M. 
Stationery Office, price 3d, 

New ELectromaGNetic Isotope SEPARATOR AT 
HARWELL.—A second electromagnetic isotope 
separation plant has been completed at the Atomic 
Energy Research Establishment at Harwell and 
the collection of separated or enriched isotopes has 
started. A small electromagnetic separator has 
been running at Harwell for two years and has been 
supplying samples of isotopes of light elements for 
nuclear physics work. The new plant is capable 
of separating for experimental work gramme quan- 
tities of the isotopes of the heavy elements, including 
uranium, at a high degree of enrichment, and the 
first separations were carried out in May. While the 
large electromagnetic plant is e ted to be fully 
oceupied on work for the Establishment for some 
time to come, milligramme samples of the lighter 


elements made by the smaller plant will be mace 
available for export, as well as for use in Britain, 
as supplies permit, The new plant was designed ly 
a group of scientists at Harwell and was manufa :- 
tured by Metropolitan-Vickers Electrical Compa’, 
Ltd., in conjunction with the General Electric Coun- 
pany, Ltd., and British Thomson-Houston, Lic. 
In the electromagnetic separator a beam of ionised 
atoms is projected into a magnetic field which caus:s 
the atoms to travel in a circular path. The diameter 
of the path depends on the weight of the atoms s) 
that the heavier ones travel in a wider diameter 
circle than the lighter ones and can be collecte: 
separately after travelling through a semi-circle. 

Prre-LInE Compression CasLes.—The Britis): 
Electricity Authority has awarded to Enfiel:| 
Cables, Ltd., a contract for 132kV compressio: 
cable, for installation on the Portsmouth-Wymerin » 
route. The route length involved is 6500 yards a‘ 
85MVA capacity, single circuit. The type of com- 
pression cable selected is that in which three oval 
lead-covered cores are drawn into a steel tube. The 
conductor size is 0-25 square inch, the pipe 54i:: 
o/d. by 7 gauge. The pipe is nitrogen filled, th: 
pressure being maintained at 200 lb per square inc}:. 
The contract comes closely upon the placing of the 
Braehead (G w) order for 20,000 yards of 
similar, although larger, cable. 

ImpeRiaL Pounp anp Yarp Trst.—The Boar«! 
of Trade says that the report on the comparisons 
of the Imperial standard yard and the Imperial 
pound and the Parliamentary copies by the National 
Physical Laboratory is now available from H.M. 
Stationery Office, price Is. These comparisons 
have to take place every ten years and should have 
been held during the war years. Among the con- 
clusions reached by the National Physical Labora 
tory in its report is that the Imperial standard yard 
has been shortening at a fairly uniform rate through- 
out the last fifty-two years. It is recommended 
that new arrangements for defining the yard and 
pound more scientifically are much overdue. 


AGRICULTURAL Screntists’ CaNaDIAN VISIT.— 
The Minister of Agriculture has accepted an invita- 
tion from the Canadian Minister of Agriculture to 
send a party of British agricultural scientists and 
administrators to Canada this summer to study the 
work of Canadian agricultural institutions. The 
Canadian Government has very generously offered 
to pay all the expenses of the party during its tour 
in Canada. The party will arrive in Canada on 
June 27 and will eave again towards the end of 
August. Sir William Ogg, Director of the Rotham- 
sted Experimental Station, will lead the party, the 
other members being Mr. J. H. Anderson, of the 
National Agricultural Advisory Service ; Dr. D. P. 
Cuthbertson, Director of the Rowett Research 
Institute, Aberdeen; Professor W. Ellison, of the 
University College of Wales ; Professor E. M‘Ewen, 
Professor of icultural Engineering, King’s 
College, Newcastle-on-Tyne, and Mr. W. H. Senior, 
of the Department of Agriculture for Scotland. A 
party of Canadian agricultural scientista and 
administrators visited the United “Kingdom last 
summer for a similar tour at the invitation of the 
British Government, 





Catalogues 


A. A. Jones anp Suteman, Ltd., Narborough Road 
South, P.O. Box 87, Leicester.—Catalogue of ‘* L.B.M.”’ 
nitrided steel jig bushes and liners. 

Power-Gas Corporation, Ltd., Stockton-on-Tees.— 
Booklet entitled “‘ Specification of P.G. Dracco Dust and 
Fume-Control and Recovery Plant.” 

Barish Centrat Exvgecrrican Company, Ltd., 6-8, 
Rosebery Avenue, London, E.C.1.—Leaflet describing 
the “* Waco ” precision drilling machine. 

PritcHETT AND GoLp anv E.P.8. Company, Ltd., 50, 
Grosvenor Gardens, London, 8.W.1.~Catalogue giving 
details of batteries used for train lighting. 

WesTINGHOUSE BRAKE AND Si@naL Company, Ltd., 
82, York Way, King’s Cross, London, N.1.—Folder and 
leaflets dealing with signalling equipment. 

Davin Brown* Graks (Lonpon), Ltd., Stonebridge 
Park Works, North Circular Road, London, N.W.10.— 
Booklet entitled ‘‘ Gears and Gear Units.”’ 

E. N. Macxiry anv Co., Hawks Road, Gateshead-on- 
Tyne.—Publication No. 109a, describing the ‘* Acomb ” 
sequence control switch for belt conveyors. 

F. J. Epwarps, Ltd., 359-361, Euston Road, London, 
N.1.—Leafiet No. 119 C, describing the ‘‘ Bésco ” produe- 
tion treadle guillotine of steel construction. 

CuioripeE EvectricaL Storage Company, Ltd., 
Whitfield House, 6-10, Whitfield Street, London, W.1.— 
Exide car and motor-cycle battery catalogue. 

Davy anp Unirep Enaineerina Company, Lid., 
Park Iron Works, Sheffield, 4.—Booklet entitled ‘* Pro- 
duction Story of the Building of Rolling Mills.” 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion és without drawings. The date firet given is the date of 
application ; the second date, at the end of the abridgment, 
iv the date of publication of the complete specification. 

Copies of specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


INTERNAL COMBUSTION ENGINES 


636,286, December 18, 1947.—ImpROVEMENTS IN 
on Retatinc TO InTERNAL COMBUSTION 
Eneines, Paul de Kantzow Dykes, of King’s 
College, Cambridge, and The Motor Indust 
Research Association, of Great West Road, 
Brentford. 

In reciprocating internal combustion engines 
the volume of gas leaking past the piston rings 
which is generally known as “ blow-by,” is nor- 
mally small until the engine speed rises to a cer- 
tain value, which depends mainly on ring and 
piston design and on engine load. The main object 
of this invention is to avoid excessive “ blow-by ” 
at high engine speeds. According to the arrange- 
ment shown, the piston ring and its groove are 
each provided with an adjacent surface inter- 
mediate between their top and bottom surfaces 
and di in a plane substantially at right- 
angles to the cylinder axis, whereby contact between 
the adjacent surfaces limits the upward movement 
of the ring and ensures that there is always ade- 
quate clearance between the top of the ring and 
the top of the groove to provide the necessary 
path for gas flow to the inner surface of the ring. 
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Figs. 1, 2, 3 and 4 are sectional views in elevation 
of four modified forms of the invention. The 
iston ring A is constructed in a substantially 
-shaped cross section as shown in Fig. 1, or 
the ring may be constructed in a substantially 
U-shaped or W-shaped cross section, as shown in 
Fig. or 3, with the arms pointing inwards, 
and the base making contact with the cylinder 
wall B. In either case the piston C is provided 
with a stepped groove D, suitably shaped to 
correspond with the cross section of the ring, 
the relative dimensions of the ring and its groove 
being such that only the upper and lower sur- 
faces EH and F of the lower arm S of the ring come 
into contact with the walls of the groove, while 
adequate clearance,is left between the upper por- 
tion H of the ring and the walls of the groove G 
to provide the necessary path for the gas flow to 
the inner surface J of the ring, a similar clearance 
being left between the centre portion K of the ring 
and the walls of the groove D in Fig. 3. Fig. 
4 is a wedge-shaped piston ring, the ring being of 
L-shaped cross section but having the inwardly 
extending surfaces L and M converging as shown, 
the upper part of the ring also having a sloping 
surface O. The piston C is provided with a stepped 
groove P conforming in shape with that of the 
m ring, the required clearance for the gas 

ow being provided between the surface O of the 
upper part of the ring and the groove as in Fig. 
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1. -The most satisfactory results are shown if the 
angle subtended between the surfaces L and M 
is approximately 10 deg., while the angle subtended 
between the surfaces L and O is approximately 
20 deg.—April 26, 1950, 


AIRCRAFT AND AERONAUTICS 


636,536. October 11, 1946.—IMPROVEMENTS IN 
AND RELATING TO ArRcRAFT, Miles Aircraft, 
Ltd., The Aerodrome, Reading, Berkshire, 
England, and George Herbert Miles, of the 
company’s address. 

This invention concerns improvements in and 
relating to aircraft such as will result in the reduc- 
tion of time taken in loading and unloading, and 
will also minimise the handling of the freight 
from the time of despatch to the time when the 
goods are actually delivered to the consignee. 
A further object is to so arrange matters that the 
loading and unloading can be carried out, remote 
from an aerodtome, at the premises of the consig- 
nor and consignee respectively. The drawing is a 
side elevation of the aireraft with the centre portion, 
or freight box, and the fairing in position. The 
aircraft is of the high wing variety.and has a boom 
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empennage. The fuselage A is comparatively 
deep. It consists of a nose portion B, which is 
permanently united with the main wing, a detach- 
able centre portion C and a readily-removable 
rear portion D, which is so shaped as to form a 
fairing for the rear end of the detachable centre 
portion. Matters are so arranged that when the 
centre portion has been removed the rear portion 
may be moved up against the rear end of the nose 
portion and, being secured in that position, forms 
a fairing for the latter. In this condition the air- 
craft is completely air-worthy. The centre portion 
is constructed as a freight compartment or box 
and any suitable mechanism is provided whereby 
it may be hung releasably from what may be 
termed the ‘“ back-bone”’ of the aircraft, which 
backbone EF extends from the nose portion to the 
empennage F and has the wing roots connected 
to it. Attachment means are also provided for 
connecting the front end of the centre portion to 
the rear of the nose portion and for connecting the 
fairing at will to the rear end of the centre portion 
or nose portion. The centre compartment is pro- 
vided with a pair of wheels on which it may be 
towed. These wheels are preferably retractable 
or detachable by means of any suitable mechanism, 
and may be provided with brake gear for use on 
the road. Codeine of differing internal con- 
struction or equipment may be provided forthe 
transport of different types of goods such for example 
as a refrigerated container for fish, fruit, or the 
like, and a container with suitable racks for the 
transport of newspapers.—May 3, 1950. 


OIL BURNER SPRAYERS 


636,917. August 5, 1947.—ImMPROVEMENTS IN OR 
RELATING TO Or. BuRNER SPRAYERS, Malcolm 
Turner, of Deneholme, Waverdale Avenue, 
Newcastle-on-Tyne, and The Parsons and 
Marine Turbine Research and Development 
Association, of Pametrada Research Station, 
Walisend, Northumberland. 

This invention relates to oil burner sprayers 
for combustion systems and has for its object to 
provide improved or simplified methods of and 
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means for securing quick admission. of the oil. 
In the accompanying drawing, a sprayer is pro- 
vided furnished with a cut-off valve A for the oil, 
this valve being mechanically connected to a piston 
B slidable within a cylinder C and urged in a direc- 
tion tending to close the valve by a compression 
spring D contained in the cylinder. A passageway 
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E is provided into the cylinder O through which 
pressure oil supplied to the sprayer may pass into 
one end of the cylinder C and exert a pressure on 
one face of the piston B; the other end of the 
cylinder is connected by a@ pipe F to the inlet of a 
quick acting shut-off control valve G, the outlet 
from which is led to some point of low pressure on 
the oil line. The valve G is situated at some remote 
point from that of the sprayer and is utilised to 
control the opening and shutting of the sprayer 
cut-off valve A. The piston B is furnished with a 
bleed passage H through which pressure oil may 
pass into the end of the cylinder containing the 
compression spring and the arrangement is such 
that if the control valve G@ is shut, this pressure 
builds up to an extent sufficient substantially to 
balance the oil pressure on the opposite side of 
the piston B and under these conditions the com- 
pression spring D serves to maintain the sprayer 
valve A in closed position. If the control valve 
G is opened, then the oil pressure in the end of the 
cylinder containing the compression spring D 
at once drops to that obtaining at the point of 
connection of the control valve outlet and a pressure 
difference is built up on opposite sides of the pis- 
ton B effective to move the piston against the 
foree of the compression spring, thereby quickly 
opening the sprayer cut-off valve. The control 
valve may be operated by any convenient means, 
e.g., by hand, oil relay or solenoid.—May 10, 1950. 


MISCELLANEOUS 


636,916. August 1, 1947.—ImMPROVEMENTS IN OR 
RELATING TO RESILIENT WHEELS AND SPRING- 
ING ELEMENTS THEREFOR, Crompton Parkin- 
son, Ltd., Guiseley, near Leeds, Yorkshire. 

It is an object of the present invention to provide 
an improved resilient wheel and a springing element 
therefor, as well as a method of manufacturing 
the same, which will enable such wheels to have a 
satisfactory deflection and which will largely 
overcome the tendency to cracking at the edges 
with a consequent improvement in the life of the 
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wheel. In carrying the invention into effect a 
mould is deseribed, which is capable of holding 
three metallic plates in spaced relation with rubber 
filling the spaces between the plates. The mould 
with its charge is then subjected to heating in order 
to vulcanise the rubber and so cause it to bond to 
the plates. The article is then removed, the centre 
plate is ground or sheared to size as may be neces- 
sary and one springing element is ready for use. 
Fig. 1 shows one of the moulded springing elements 
ready for assembly in a wheel. The assembly is 
illustrated in Fig. 2, in which A indicates a wheel 
hub having a plate B radiating outwardly there- 
from and fixed thereto. A second plate C is bolted 
to the end of the hub A by bolts D and radiates 
from the axis of the hub A, thus being parallel to 
the plate B. The tyre or tread surface E has a 
plate F radiating inwardly therefrom and residing 
between the plates B and C. The plate F has a 
central opening G@ therethrough substantially 
larger than the outside diameter of the hub to 
permit relative movement therebetween. Between 
the tyre and the opening are openings H through 
which assembly bolts J pass, these openings 
being substantially larger than the diameter of the 
bolts to permit relative movement therebetween. 
In making the wheel assembly the springing ele- 
ment as shown in Fig. 1 is placed against the plate 
B, the dowels K on one side fitting each into a 
suitable recess in the plate, and the bolts J are 
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— Lemay into the plate with their shoulders 

plate L firmly against the plate B. 
The owt Fr, s hich has dowel holes, is then placed 
against the other side of the springing element, 
its dowel holes receiving the set of dowels on such 
side. The springing element is then placed against 
the plate F with its dowels fitting into the dowel 
holes in the plate. Openings in the dise L receive 
the threaded outer ends of the bolts. The bolts 
are provided with an enlarged shoulder, the shoul- 
ders acting as spacers. The outer plate C is then 
placed against the plate Z and nuts threaded on 
the outer ends of the bolts J. The bolts thus act 
as dowels to prevent relative sliding movement 
between the plate C and the plate B.—May 10, 
1950. 


636,520. August 25, 1948.—ImPROVEMENTS IN OR 
RELATING TO LOCKING OR CLAMPING DEVICES, 
Walter Haas, Elisabethenanlage 41, Basel, 
Switzerland, and Mecanis Aktiengesellschaft 
St. Albanvorstadt 110, Basel, Switzerland. 

The object of this invention is to provide an 
improved locking or clamping device of simple 
construction which enables work to be rapidly 
and securely held on a bench or like surface. 

Fig. 1 shows a section on the line J—I of Fig. 3 

of the locking or clamping device with work 

held therein. Fig. 2 is a section on the line 

II—II of Fig. 1, and Fig. 3 is a plan view of 

the device. The device comprises an abutment A 

which can be locked in position on the bench 
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B by means of a bolt C. The workpiece D is laid 
on the bench against the abutment. The clamping 
device also comprises a holder E, which can be 
secured in position on the bench by means of a 
locking bolt F. The bolt extends through a slot 
in the holder so that it can be moved on the bench 
and brought as close as possible to the workpiece. 
In order to lock the workpiece the lever G, which 
has a ball-shaped grip, is rotated from left to right 
of the device into the locking position shown in 
Fig. 3, so that an eccentric H mounted on the 
shaft of the lever pushes a locking jaw J mounted 
in the holder towards the abutment. The work- 
piece is urged against the abutment by the locking 
jaw, and due to the downward inclination of the 
guideway for the locking jaw is at the same time 
pressed down on to the bench, so that it can be 
held firmly on the surface of the bench. A spring K 
is provided, which serves automatically to with- 
draw the locking jaw upon rotation of the lever G 
in the opposite direction so that the workpiece is 
then released. The device according to this inven- 
tion has the advantage that when working on a 
series of articles of workpieces of similar dimen- 
sions in succession, after one adjustment of the 
device it is only necessary to operate the lever G, 
thus saving a considerable amount of time by 
comparison to that required for tightening and 
loosening nuts and clamps by means of a spanner. 
—May 3, 1950. 





Contracts 


Durine the past month the British Electricity 
Authority has placed contracts for power station, 
switching and transforming station and transmission 
equipment amounting in the aggregate to 
£3,620,120. 


Launches and Trial Trips 


British Prospector, motor tanker; built by 
Harland and Wolff, Ltd., for the British Tanker 
Company, Ltd.; length 463ft, breadth 6lft 6in, 





depth 34ft, deadweight 12,300 tons; Harland- 
Burmeister and Wain oil engine, six cylinders, 
740mm diameter by 1500mm stroke. 
June Ist. 


Launch, 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineer Surveyors’ Association 

To-day, June 16th to Sunday, 18th.—Annual Conference 

at Buxton. 
Institute of Navigation 

To-day June 16th.—Royal Geographical Society, 1, Kens- 
ington Gore, Santton, S.W.7, “A Survey Flight to 
South Africa,” J. L. Cowan ; Light Aircraft Naviga- 
tion,”” Michael Townsend, 5 p.m. 

Fri., June 23rd.—Royal G nical Society, 1, 
Kensington Gore, London, 8.W.7, “ Aeronautical 
Charts,” T. St. Barbe Freer, 5 p.m. 


Institution of Electrical Engineers 


Sat., June 17th,—S. Miptanps StTupEnts’ 
Summer outing at Stratford-upon-Avon. 


Institution of Mechanical Engineers 
Wed. to Fri., June 2st to 23rd.—Summer meeting in 
Birmingham. 
Institution of Mining Engineers 
To-day, June 16th.—Summer meeting in Cardiff. 


Institution of Naval Architects 


Tues. to Thurs., June 27th to 29th.—Joint Summer 
Meeting in Newcastle-on-Tyne with the Institution of 
Engineers and Shipbuilders in Scotland. 


Iron and Steel Institute 


Wed., June 28th.—4, Grosvenor Gardens, London, 
8.W.3, Iron and Steel Engineers Group Meeting, 
10.30 a.m. 


Mechanical Handling Exhibition and Convention 


To-day to Sat., June 17th.—Grand and National Halls, 
Olympia, London. 


Royal Meteorological Society 
Wed., June 21st.—49, Cromwell Road, 8.W.7, “‘ Types 
and Spells of Weather Around the Year i in the British 
Isles,” H. H. Lamb, 5 p.m. 
Stephenson Locomotive Society 
Mon., June 19th.—Visit to King’s Cross Running Shed, 
British Railways, E.R., 4.15 p.m. 


SECTION : 





Personal and Business 


Mr. G. J. RackHaM has been appointed a director 
and chief engineer of Simms}Motor Units, Ltd. 

Mr. F. W. Smirx has been elected chairman of 
the Association of Supervising Electrical Engineers. 

Mr. G. L. WaREHAM has been appointed publicity 
manager of the Skefko Ball Bearing Company, Ltd., 
Luton. 

LoNnDON TRANSPORT states that Mr. H. E. Styles 
A.R.LC., has been appointed superintendent of 
laboratories. 

Mr. W. F. Grirritss, F.I.E.S., has joined the 
staff of Crompton Parkinson, Ltd., as chief street 
lighting engineer. 

Mr. W. H. Lyrueor, M.LE.E., has been 
appointed assistant chief engineer of W. T. Henley’s 
Telegraph Works Company, Ltd. 

Mr. G. H. SmerHurst has been appointed genera- 
tion engineer (construction) to the N.W. Division 
of the British Electricity Authority. 


Tue Britisu ELectriciry AUTHORITY announces 
that Mr. H. F. Chastney has been appointed deputy 
secretary to the London Division at Ergon House, 
Horseferry Road, S.W.1. 

THe LonpoN DIvIsION OF THE BritTisH ELEc- 
TRICITY AUTHORITY states that Mr. W. T. Spittle 
has been appointed station superintendent at West 
Ham generating station. 

Foster WHEELER, Ltd., announces that the 
company has acquired new offices at Foster 
Wheeler House, 3, Ixworth Place, London, 8.W.3 
(telephone, Kensington 6363). 

NEwTON, CHAMBERS AND Co., Ltd., announces 
the appointment of Mr. S. B. Rippon as general 
sales manager in the heavy constructional division 
of Thorncliffe Ironworks, Sheffield. 


Lane Pneumatic, Ltd., states that its factory 
is now being moved from "North Wales to Victory 
Works, 78a, Birmingham Road, Wolverhampton 
(telephone, Wolverhampton 23333). 

Tue CoUNCIL OF THE CHAMBER OF SHIPPING 
announces that its general manager, Mr. P. Maurice 
Hill, has resigned on grounds of health and that 
Mr. H. E. Gorick, C.B.E., has been appointed to 
succeed him. 
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Marconi’s WIRELESS TELEGRAPH CoMPAny, 
Ltd., announces the a ee of Mr. R. E, 
Burnett, M.A., A.M.I.E.E., as manager of its 
education department and Prinetpal of the Marconi 
College, Chelmsford. 


THe GeneRAL Execrric Company, Lt, 
announces the appointment of Mr. M. R. Neville, 
A.M.LE.E., as manager of its publicity organisation, 
in succession to Mr. C, Pinkham, who is retiring at 
the end of this month. 


THe ALUMINIUM DEVELOPMENT ASSOCIATICN, 
33, Grosvenor Street, London, W.1, states that Mr, 
James Venus, A.M.I.N.A., has now taken up his 
appointment of naval architect, in succession 06 
Mr. G. L. Watkins, who joined the staff of Ti: 
INGINEER early in March. 


A. A. Jones aNnD Surpman, Ltd., Leicester, 
England, wish to announce that they have becon.e 
the sole selling agent for this country for the com- 
plete range of products, manufactured by tlie 
Micromatic Hone Corporation, Detroit, U.S.A, 
This is an interim arrangement and will shortly he 
superseded by an agreement between A. A. Jonvs 
and Shipman, Ltd., and the Micromatic Hone 
Corporation, to manufacture the complete range of 
products in this country. 


Voxss, Ltd., of Henley Park, Guildford, informs 
us that Mr. L. E. C. Stewart, who is the south- 
western area representative, has now taken over, in 
eddition, the representation of the Midland area, 
which embraces the counties of Lincoln, Notting. 
hamshire, Leicester, Staffs, Derby and Shropshire 
and North Wales. His private address _ is 
‘** Oaklands,” Shurdington, Cheltenham, Glos: 
telephone number, Shurdington 225. Mr. E. J 
Lawrance, representative for some years in the 
South and South Midlands, now includes the 
Eastern counties of Norfolk, Suffolk and Cambridge 
within his area of representation. His private 
address is 27, Winchester Road, Walton-on-Thames, 
Surrey; telephone number, Walton-on-Thames 
5198 





Technical Reports 


The Compaction of Soil: A Study of the Per- 
formance of Plant. Road Research Technical 
Paper No. 17. D.S.I.R. London: His Majesty's 
Stationery Office. Price Is. 6d.—Good modern 
practice in road building requires that the soil on 
the site of a new road must be examined, assessed 
and, if necessary, brought by compaction or other 
means to the condition in which it will afford the 
greatest possible support to the proposed pavement. 
This report describes investigations into the effec- 
tiveness of soil-compacting machinery in compacting 
five typical British soils—a heavy clay, a silty clay, 
a sandy clay, a sand and a gravel-sand-clay. The 
investigations were carried out on a large circular 
covered track giving close control over the rolling 
and soil-moisture conditions. The performance of 
the different types of plant in relation to the 
moisture content of the soil, and the number of 
passes required to obtain a given degree of com- 
paction are described. This information is of impor- 
tance in considering how to obtain the greatest 
practical compaction with the least expenditure, and 
should be of value not only in road construction but 
in relation to other civil engi structures such 
as earth dams, levees and railway embankments. 





Concrete Kerbs: Causes and Prevention of Fail- 
ures. Road Research Technical Paper No. 18, 
D.S.LR. London: His Majesty’s Stationery 
Office. Price 9d.—This report describes investi- 
gations carried out over the past three years jointly 
by the Road Research Laboratory and the Cement 
and Concrete Association with the objects of finding 
the causes of failure of concrete kerbs and suggesting 
remedies. In all the kerbs studied, the concrete was 
compacted by hand or by vibration ; no failures of 
pressed kerbs have been reported to the Laboratory. 
The chief agency producing damage appeared to be 
frost ; failure could not be related to the site con- 
ditions nor to the type of aggregate used. The 
faulty kerbs showed, on the whole, a higher absorp- 
tion of water after 10 minutes’ soaking than the 
sound kerbs. Most of the failures were traced to 
easily remediable errors in manufacture, such as 
faulty batching of the aggregates, too low a cement 
content, and, most commonly, too high a water/ 
cement ratio. Practical ions for avoiding 
these errors are included in the report. 





LE.E. Lonpon Srupents.—The Institution of 
Electrical Engineers states that officers of the 
London Students’ Section Committee for the 
1950-51 session have been elected as follows :— 
Chairman, Mr. I. T. Shelley ; vice-chairman, Mr. 
K. C. Pounds; honorary secretary, Mr. B. L. A. 


Ellings. 
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Width of Public Service Vehicles 


KEGULATIONS made by the Minister of Trans- 
port, which came into operation on Monday 
last, permit the general use in this country of 
buses and motor coaches with a width of 8ft. 
The use of public service vehicles of this width 
has hitherto been restricted to specially 
approved roads. The normal procedure for the 
approval of routes to be used by public service 
vehicles requiring road service licences will now 
be followed, however, for 8ft wide vehicles as 
well as for those up to 7ft 6in in width. The 
Ministry of Transport says that, because of the 
traffic conditions in London, special arrange- 
ments are under consideration for the Metro- 
politan Police District and the City of London. 
The Society of Motor Manufacturers and 
Traders has welcomed the new regulations, 
commenting that at long Jast sanction has been 
given to a change for which the motor industry 
has been pressing for about sixteen years. The 
8ft permitted width, the S.M.M.T. says, will 
have far-reaching and beneficial effects not only 
at home, but also on production for export. As 
the 8ft dimension has always been in general 
demand in most overseas markets, manufac- 
turers will now be able to concentrate output, 
except in special cases, upon a standard width 
chassis for both home and export orders. Work 
on the production lines will thereby be facili- 
tated, and, at the same time, the uneconomic 
necessity for a large quantity of separate plant 
and tooling equipment will be eliminated. 


Civil Engineering Problems in the 
Colonies 


Two years ago the Institution of Civil Engi- 
neers organised a successful conference for the 
discussion of civil engineering problems in the 
Colonies. A second conference of this nature 
has now been arranged, and it will take place in 
London from Monday, July 3rd, to Friday, 
July 7th. The conference sessions will be in 
the Hall of the Institution of Civil Engineers, 
Great George Street, Westminster, 8.W.1, and 
the programme includes a number of visits to 
works and other establishments in and around 
London. One of the technical sessions is to be 
devoted to a discussion on “ Engineering 
Research and the Colonial Engineer,’ and to 
introduce the subject short lectures are to be 
given by the Directors of the Road Research 
Laboratory, the Forests Products Research 
Laboratory, the Hydraulics Research Organisa- 
tion, the Building Research Station, and the 
Water Pollution Research Laboratory. The 
Institution of Civil Engineers says that this 
conference, like its predecessor, is intended 
primarily to meet the needs of civil engineers in 
the Colonial engineering service and those 
otherwise engaged in or concerned with civil 
engineering work in the Colonies. Attendance 
at the conference is not limited to members of 
the Institution, and non-members desirous of 
being present are asked to make application to 
the Secretary. It is proposed to hold one of 
these conferences every other year, and the next 
should therefore take place in 1952. 


The Suez Canal 


Tue report for 1949, which was presented at 
the recent annual meeting of the Suez Canal 
Company, has now been published. It shows 
that with 10,420 transits and a net tonnage of 
68,862,000, maritime traffic through the canal 
last year was larger than ever. That favourable 
trend, the report says, has continued during the 
first few months of 1950, although there are 
certain indications that the commercial traffic 
established or revived since the war is now 
becoming stabilised. In addition, the trans- 
Arabian pipe-line, which has been under con- 
struction for several years, will probably be 
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finished next year and its operation is expected 
to absorb an appreciable portion of the petro- 
leum traffic from the Persian Gulf. The report 
states that the deepening of the canal and the 
cutting of the 10km bypass canal are to be 
rounded off by extending the facilities of Port 
Said harbour. The increased traffic and the 
grouping of ships for the transit of the canal 
create, at the time of arrival and formation of 
convoys, & congestion in the harbour which it is 
proposed to remedy by enlarging the basins and 
adding new mooring berths. At the same time, 
a fishing fleet harbour is being created near the 
base of the west jetty, so that the fishing fleet 
can be moved away from the main channel. 
The report also mentions that, following an 
improvement in the supply of steel piling, nearly 
7km of bank revetments were rebuilt last year, 
compared with 3km in 1948. 


Aluminium Industries of Western 
Europe 


‘THE Council of the Organisation for European 
Economic Co-operation has been giving special 
consideration to the use of aluminium either as 
a substitute for other metals involving dollar 
expenditure or for applications which would 
result in indirect dollar savings. A recent 
recommendation by the Council on this subject 
urges closer technical co-operation between the 
aluminium industries of the member countries. 
The policy of the Organisation is to encourage 
the production of aluminium in the member 
countries and their overseas territories, and the 
object of the recommendation is to stimulate 
the use of aluminium, especially in directions 
which might result in dollar economy. With 
this in mind, it is proposed that methods for 
widening the technical co-operation between 
the industries and specialist bodies in all 
member countries should be discussed and 
examined by the aluminium industry and other 
bodies of the individual countries. It is stated 
that the various bodies concerned with develop- 
ing the uses of aluminium in member countries 
will subsequently have the opportunity of dis- 
cussing this question of greater technical 
co-operation at an international meeting. 


The “Brabazon” at London Airport 


Tue Bristol “ Brabazon I” aircraft was 
shown to many visitors and to the Press on 
Friday of last week, when three short 
flights were made from the No. 1 runway at 
London Airport. This was the first occasion 
on which this very large aircraft had operated 
from any aerodrome other than its home base 
at Filton, Bristol. The visitors included Lord 
Pakenham, Minister of Civil Aviation; Mr. 
G. R. Strauss, Minister of Supply, and a num- 
ber of Members of Parliament. During the 
day three take-offs and landings were made, 
and afterwards inspection of the interior of the 
aircraft was permitted, though no passengers 
were carried for the flights. The huge aircraft 
was then flown back to its base at Bristol. 
To give some idea of what the internal arrange- 
ment may be on the subsequent “ Brabazon 
II” airliners, one of the rear cabins had been 
furnished with twenty-six seats. The remaining 
space in the fuselage is still fully occupied by 
flight research equipment of a very extensive 
nature. The instrumentation is grouped into 
a number of observer stations with automatic 
recording cameras. Some 900 gallons of water 
are carried as ballast in water tanks near the 
front entrance and in the tail, with means of 
pumping between the two sets of tanks, so 
as to be able to vary the centre of gravity of 
the aircraft if required, in flight. The “ Bra- 
bazon I” is 177ft long, has a span of 230ft, 
and weighs 130 tons. It is the experimental 
progenitor of Mark IT aircraft, which is now 
under construction at Bristol and is expected 








This 
later aircraft will have eight ‘“‘ Proteus ”’ pro- 
peller-turbine engines coupled in pairs, and is 
designed to have a cruising speed of 350 
m.p.h. at 35,000ft, as compared with the 
experimental machine’s cruising speed of about 
250 m.p.h. 


to be ready by the end of next year. 


Retirement of Mr. John Taffs 


THE English Electric Company, Ltd., has 
announced this week that Mr. John Taffs, 
publicity manager, will retire at the end of the 
month. Mr. Taffs is well known throughout 
the electrical engineering industry and has 
been in the service of his company for forty- 
five years. He started work in 1905 in the 
estimating department of Dick Kerr and Co.— 
the predecessor of the English Electric Com- 
pany, Ltd.—and was transferred to the pub- 
licity department in 1911. He joined the Royal 
Naval Air Service in the first World War and 
subsequently returned to the English Electric 
Company, being appointed advertising manager 
in 1922. Later Mr. Taffs was joint publicity 
manager for a time with the late Mr. H. W. 
Kefford, and succeeded to his present appoint- 
ment in 1933. During his long career, Mr. 
Taffs has served on numerous organisations 
concerned with engineering publicity. He has 
been a member of the BEAMA publicity 
committee since its inception in 1924, and at 
present is the chairman of that committee, 
an office which he will relinquish on his forth- 
coming retirement. Mr. Taffs is also on the 
executive and financial committees of the 
Incorporated Society of British Advertisers, 
and is a past-chairman of that Society’s engi- 
neering section. 


The Harvesting of Seaweed 


Tue Scottish Seaweed Research Association, 
which was formed in 1944, has now published 
its annual report for 1949. It records, among 
many other matters of interest, the work that 
has been accomplished by the Association’s 
engineering division on sub-littoral seaweed 
harvesting by the intermittent and continuous 
grapnel methods. The report says that exten- 
sive trials last year in Orkney waters and 
Ardencaple Bay, Argyll, with the use of a 6ft 
grapnel, proved that the intermittent method 
was suitable for operation on most types of 
seabed without appreciable damage. The 
economics of this method depend to some 
extent, however, on the use of efficient sea- 
weed drying and grinding plant, the commer- 
cial utilisation of both stipe and frond, and the 
size of the boat. In view of the success obtained 
with the intermittent method of harvesting 
sub-littoral seaweed, it was thought worth 
while attempting to use the same principle 
in @ continuous system. A prototype model 
of the continuous grapnel was constructed on 
a 30ft motor-boat, but as that vessel was later 
required for survey work the model was modi- 
fied and transferred to an ex-lifeboat, on which 
a platform had been erected at the stern to 
accommodate the frame carrying the driving 
drum of the harvester. Tests have shown that 
the hooks take a very firm grip of the com- 
pacted weed, with consequent high harvesting 
efficiency. The report observes, however, 
that the most serious difficulty met with in 
the development of any form of underwater 
seaweed harvester is the extremely irregular 
nature of the seabed. So far it has seemed to 
be almost impossible to devise any form of 
hook capable of dislodging seaweed and not 
liable to anchor or be straightened out when 
trailed directly behind a boat. But the Asso- 
ciation’s engineering division is tackling that 
problem and has made some more modifications 
of the continuous grapnel apparatus with a view 
to further trials in the near future. 


THE ENGINEER 


A Short History of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
(Continued from page 700. June 16th) 


No. XIV—THE THEORY OF SPONTANEOUS ATOMIC DISINTEGRATION 


Introduction—The mathematical theory 
of spontaneous atomic disintegration, in- 
volving, as it does, to a high degree, the use of 
exponential functions, cannot readily be 
followed in all its implications except by those 
possessing a fair amount of mathematical 
ability. Fortunately, however, the main 
features of the theory can be presented with 
great fidelity by way of a financial analogy 
which makes use only of the simplest 
arithmetic. 

Notation (Physical).—Black-faced letters, 
such as P, will be used to designate the 
different elements involved in an atomic 
disintegration series. The number of atoms 
of any one element remaining undecayed at 
any instant will be represented by the corre- 
sponding italic capital, such as P. The radio- 
active constant pertaining to any one of the 
elements will be represented by the corre- 
sponding lower-case letter, such as p. For 
example, 

eg” ia 
P—-+ Q-—- RB 

represents the two-stage decay of a parent 
element P, which, atom by atom, emits an 
a particle and gives birth to a daughter 
element Q, which in turn, by further a 
particle emission, gives birth to a non-radio- 
active stable end product R. At any instant 
P,Q and R are respectively the number of 
atoms of the three elements existing in the 
undecayed state. According to the funda- 
mental law of the spontaneous atomic dis- 
integration theory, the instantaneous rate of 
decay of P into Q is given by pP and of Q 
into R by qgQ. The mathematical theory 
aims at establishing general expressions giving 
the rate at which P and Q at any instant emit 
a particles. That rate of emission is the 
theoretical value of the radio-activity of the 
parent element and its decay products at 
the given instant and should agree with the 
experimental value as measured by the elec- 
trical, or ionisation, method. 

Financial Analogy.—tThe financial analogy 
of the above two-stage decay process assumes 
that a man P deposits a capital sum £P at a 
bank and that each year he spends p per cent 
of the capital standing to his credit. His 
expenditure takes the form of an annuity to 
a second man Q, who in turn spends each year 
q per cent of the capital £Q standing to his 
credit at the bank by virtue of the annuities 
received from P. Q’s expenditure, it is to be 
supposed, takes the form of annuities to a 
third man R, who hoards all he receives. Our 
object is to discover how P’s capital dimin- 
ishes year by year and how Q’s and R’s 
capital grows. Having found these figures, 
P,Q and R for any one year, we will calculate 
the respective sums pP and gQ spent during 
that year by P and Q. The joint annual 
expenditure pP+-¢Q will be taken as corre- 
sponding to the activity of the element P and 
its active daughter element Q in the physica! 
process. 

One-Stage Disintegration, P-+-Q.—Let P 
open his account with a capital sum of £1000 
and Jet him spend each year 10 per cent of 
the sum standing to his credit, his expendi- 
ture consisting of an annuity to a second 
man Q, who starts with zero capital and 


hoards all sums subsequently received. The 
first few lines of our calculated figures will be 
as follows :— 


P’scap.at P’sexpend. Q’s cap. at 

Year start of year during year start of year 
Bk Se ewer | ee 0 
3 ee. .oce” oes IR wie wee. ED 
4 _ Saree eee 

5 Me css «ss “de 344 &e. 


Continuing the calculations and plotting the 
figures we get the curves shown in Fig. 21. 
The curves are of exponential form. P’s 
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quite rises to £1000. But the point at which 
P’s capital falls to half its initial value is 
perfectly definite. It occurs during the 
seventh year. It can readily be confirmed 
that this “‘half-life period ” is determined 
solely by the percentage of his current 
balance which P spends each year and is the 
same whatever may be the value of his initial 
capital. It follows that if we know the value 
of the half-life period we can deduce the 
percentage of his current balance spent by P 
each year, but we cannot determine the 
amount of capital with which he starts. 

Since P’s annual expenditure is a fixed 
percentage—l0 per cent—of his current 
balance, his annual expenditure curve will be 
the same as his capital curve, but to a 
different scale. Q’s expenditure being zero 
throughout, the “ activity ” of the procedure 
will be represented solely by P’s annual 
expenditure. Thus the “ activity ’’ starting 
at 100 falls exponentially. At the start of 
the twenty-fifth year it has decreased to 
about 8. The half-life period of the “‘activity”’ 
is clearly defined. P’s annual expenditure 
falls to 50 during the seventh year at exactly 
the same instant as his remaining capital falls 
to half its initial value. 

The half-life period of a radio-active 
element is strictly defined as the time occu- 
pied by the decay of half its original number 
of atoms. In practice the number of atoms 
present at any instant cannot be counted. 
It is, however, possible to measure the time 
required for the fall of the activity to half its 
initial value. This time will coincide with 
the half-life period as strictly defined if the 
element concerned decays by @ one-stage 
disintegration process. It will be seen pre- 
sently in a process involving two or more 
stages of disintegration, that the half-life 
period of the activity does not coincide with 
the strictly defined half-life period of the 
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element or of any one of its daughter 
elements. 

Two-Stage Disintegration, P+ Q-—-R— 
We now consider the case of a man P, who, as 
before, opens a bank account with a capital 
sum of £1000 and spends 10 per cent per 
annum of his current balance in the form of 
an annuity to a second man Q. We assume, 
however, that Q is no longer a hoarder, but 
each year spends some percentage of his 
current balance in the form of an annuity to 
a third man R, who hoards all he receives, 
Three cases arise. Q’s percentage figure may 
be (a) less than, (6) equal to, or (c) greater 


than P’s percentage figure. 
(a) Assume 

P’s initial capital £1000. Rate of spending 10 per cent 
per annum 

Q’s initial capital £0. Rate of spending 5 per cent per 


annum 


This case yields the following figures :— 
P’s cap. P’s exp. Q’s cap. Q’s expi. R's cap. Joint 


Yr. atstart during atstart during at start ann. 


of year year ofyear year of year expd. 
1 1000... 100 «... OO .. Bias Bsa 100 
S.-050 BOD  O. > ME. 8 we O 15 
er ee ee ae eee ae 
4 TOD ccs 2B cco BN es, Se | 86 
5 666... 66 ... 317... 16... 27 82 


&e. 
The figures in the columns showing P's 
capital and annual expenditure are the same 
as in the previous calculation. P’s annual 
expenditure is determined solely by himself. 
It is the same whether Q hoards all he receives 
or spends some fraction of it by way of an 
annuity to R. The corresponding physical 
fact is that if a parent element P decays into 
a daughter element Q the rate at which P 
decays is determined solely by its own 
characteristic radio-active constant p. It is 
not affected by anything which may happen 
to Q after it is formed, whether it is stable or 
whether it itself decays into a third product 
R 


On the other hand, Q’s capital is affected 
by two factors: the amount received each 
year from P and the amount which Q spends 
in the same year. His capital will show a net 
increase from year to year so long as his 
annuity from P is greater than his own annual 
expenditure. That condition holds good for 
a certain number of years, but it does not 
"ayes indefinitely because Q’s annuity from 

is steadily falling while his own expenditure 
is rising. If the calculations are continued it 
will be found that by about the fourteenth 
year Q’s annuity from P becomes equal to his 
own expenditure during that year. At that 
instant Q’s capital reaches a maximum value 
—of about £519—and thereafter it decreases. 
Pletting the results of our calculations, we 
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per cent of P’s capital for any one year and 
5 per cent of Q’s capital for the same year and 
adding the two figures together we arrive at 
the joint annual expenditure or “ activity ” 
involved in the procedure. The resulting 
curve is that marked “ a ”’ in Fig. 25. 

This curve “a” calls for comment. It is 
strictly exponential from the start and in that 
respect reproduces exactly the form of the 
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annual expenditure curve in Fig. 21. It can 
in fact quite readily be confirmed that the 
calculated figures on which curve “a” is 
based are exactly the same as those which 
we would have found for Fig. 21 if we had 
taken Ps initial capital to have been £2000 
instead of £1000 and his annual rate of 
expenditure at 5 per cent instead of 10 per 
cent. This point is of practical significance. 
If by experiment the activity of a radio- 
active substance is found to decrease in a 
strictly exponential manner, it must not be 
assumed that of necessity we are dealing with 
an element manifesting a single-stage decay 
process. The curve may conceal a two-stage 
decay process in which the radio-active con- 
stant of the second element is less than that 
of the parent element. 

A second important point should be noted. 
Curve “a,” Fig. 25, has been calculated by 
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the direct addition of Q’s annual expendi- 
ture to P’s. In its physical application this 
procedure is not dintgs justified. The a 
particles emitted by all radio-active elements 
have the same mass, but their velocity of 
emission differs from element to element. 
The ionising action of a particles is dependent 
upon their velocity and therefore varies 
with the element producing the particles. 
Hence, if the ionisation, or electrical, method 
is used as @ means of measuring the activity 
of an element undergoing two or more stages 
of disintegration, allowance must be made 
for the fact that the a particle emission from 
each element in the series contributes to the 
total activity in a “ weighted ” proportion. 
The “ weighting factor ”’ is a characteristic of 
the particular element concerned and is open 
to direct experimental evaluation. In terms 
of our financial analogy all this means is that 
curve “a” Fig. 25, if it is to reproduce 
correctly the results of physical experiment 
should have its ordinates drawn to represent 
not pP+qQ, but pP+k .qQ, where k is the 
“ weighting factor.” 

(b) and (c).—The effect of raising Q’s per- 
centage figure to equality with P’s is shown 
in Fig. 23 and of making it twice as great in 
Fig. 24. The general character of the capital 
curves remains the same, but when we plot 
the curves for the joint annual expenditure 
—ourves (6) and (c), Fig.25—we find amarked 
and characteristic difference. For equal per- 
centages—curve (b)—the joint annual ex- 
penditure or “ activity ” starts horizontally 
and then bends downwards to merge into a 
final portion which is exponential.* If Q’s 
percentage figure is greater than P’s— 
curve (c)—the joint annual expenditure 
actually increases at first—to a maximum of 
about 116 during the fourth year—then bends 
downwards to pass into a final exponential 
phase. 

* Those seeking to compare the financial analogy with 
the results yielded by strict mathematical analysis should 
note that the formule they arrive at are valid only if the 
radio-active constants p and q are unequal. The con- 
dition p=q is a special case and requires separate treat- 
ment. In the financial analogy the necessity for such 
special treatment does not arise. 
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Multi-Stage Disintegration,P +Q—R... 
— W.—A similar study can readily be made 
of the financial analogy corresponding to the 
decay of a parent element P by three or more 
stages into a stable end product W. The 
complete study of such multi-stage disinte- 
gration processes is, however, complicated 
by the that as the number of stages 
increases beyond two the number of cases to 
be considered rapidly rises. For example, with 
a two-stage process, as we have seen, three 
cases arise according to the value assigned to 
q relatively to p. With a three-stage process 
no fewer than thirteen cases arise. Such 
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multi-stage processes can best be handled by 
direct mathematical analysis, although even 
such analysis is not without its compli- 
cations.T 

The general nature of the results for a 
multi-stage decay process can, however, 
readily be described in terms’of our financial 
analogy. In every case P’s current capital 
decreases exponentially, as in Figs. 22-24, 
while the capital of the hoarder W steadily 
increases. The capital of each of the inter- 
mediate individuals Q, R... shows in 
general an initial increase to a maximum and 
then an uninterrupted fall towards zero. The 
maximum values of the intermediate capitals 
differ in amount and are reached at different 
instants. 

Radio-Active Equilibrium.—Actino-uranium 
has a half-life period of over 700 million years 
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that of uranium is some six and a half times 
longer, while that of thorium is about twenty 
times greater. It follows that these elements 
decay ata very slow rate ; that is to say, their 
radio-active constants are very small. This 
does not mean that their radio-activity is 
minute. The number of atoms concerned is 
very large, and if only a very minute per- 
centage of them decay in any given time the 
{ The general result of such analysis of the multi- 
stage disintegration process represented by 
P—+>Q->k... VW 


is that if each stage is accompanied by the emission of 
« particles, then the aggregate activity corresponding 
to all the stages is expressed by 


a=AcPt+ Be-W+Cewt+t ... Ge-vt 





where A, B,C... are complex functions of the radio- 
active constants p,q,7... 
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total number which decay in that time may 
still bé quite considerable. It is obvious, 
however, that the slow rate of decay means 
that during a relatively short interval—say, 
the lifetime of a single observer—the total 
loss of activity shown by these three elements 
will be immeasurably small. For practical 
purposes it may therefore be assumed that 
during the period of any experiment their 
activities are constarit. The same remark 
applies even to radium, which has a half-life 
period of 1590 years, although in this case 
the loss of activity during the lifetime of a 
single observer might just be measurable. 
Other radio-active elements have widely 
different half-life periods. For example, that 
of thorium emanation is less than a minute. 
In such cases the loss of activity even during 
@ period of seconds is readily observable. 


£ 


P's 
£100 per Anaum. (Constant) 





Years. 


Fic. 26 


In yet other cases the half-life period is such 
a small fraction of a second that time does 
not permit it to be directly measured ; it has 
to be derived by indirect inference. 

To cover the case of an element, such as 
thorium, with a very long life we will assume 
that P’s initial capital is some very large 
figure—say, £1,000,000—and that his rate of 
spending it is proportionately small—say, 
1/10,000th per annum. His expenditure 
during the first year will, as before, be £100. 
During succeeding years it will decrease so 
slightly that we may take it to be constant at 
£100. 

Let us repeat our calculations for the two- 
stage decay process P +> Q — R under these 
modified conditions. The essential fact is 
that Q’s annuity from P instead of diminish- 
ing from year to year, is now constant at £100. 
The results of our calculations, so far as Q’s 
capital is concerned, are shown in Fig. 26 for 
three different values of the percentage of his 
current capital which Q spends annually. 

The general character of the three curves is 
the same. In each case Q’s capital increases 
rapidly at first and then more and more 
slowly itt a manner which clearly suggests 
that ultimately it will reach a limiting value. 
The limit is obvious in the case of g=20 per 
cent. After about twenty-five years Q’s 
capital has grown substantially to £500. At 
20 per cent his annual expenditure by way of 
annuity to R will amount to £100. It thus 
reaches equality withthe annuity which he 
himself receives from P. After the twenty- 
fifth year Q’s capital therefore remains con- 
stant at £500 and his annual expenditure at 
£100. 

For q=15 per cent our calculations show 
that Q’s capital will increase to £666 during 
the thirty-fourth year or so. At 15 per cent 
his annual expenditure will again amount to 
£100, the same sum as he receives from P. 
Q’s capital therefore ceases to increase after 
the thirty-fourth year and his expenditure 
becomes constant at £100 per annum. For 
q=10 per cent Q’s capital’reaches a limiting 
value of £1000 by about the fiftieth year and 
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thereafter his annual expenditure becomes 
constant at £100. 

it follows, then, that at whatever annual 
percentage rate Q expends his capital, his 
capital sooner or later will rise to a limiting 
va'ue and his annual expenditure to the 
sale constant sum—£l00—as he receives 
from P. The overall annual expenditure or 
“ sotivity ” involved in the procedure will 
consist of 10, 15 or 20 per cent of Q’s current 
capital plus the constant £100 which P spends 
each year. The “ activity” will therefore 
start at £100 per annum and for all values of g 
will sooner or later rise to, and remain con- 
stant at, £200. 

In its physical application this example 
represents the attainment of “ radio-active 
equilibrium ” by a parent element P, of very 
long life, which decays by a two-stage process 
P+Q--R. The equilibrium attained is 
kinetic and not static. It occurs at the instant 
at which equality is reached between the rate 
of production of new Q atoms—derived from 
the decay of the P atoms—and the rate at 
which the already formed Q atoms are dis- 
appearing by decay into R atoms. From what 
has been established by means of the financial 
analogy it is clear that the state of radio- 
active equilibrium, once attained, persists 
indefinitely or more precisely until such time 
as the very slow rate of decay of the P atoms 


THE ENGINEER 


produces a measurable departure from con- 
stancy in the rate of a particle emission by P. 
If after equilibrium has been reached the 
daughter element Q is removed from the 
active mass by any chemical or physical 
treatment the state of equilibrium will be 
temporarily disturbed. It will, however, be 


eventually restored by the birth of fresh Q. 


atoms resulting from the continuing decay of 
the P atoms. 

It is evident that the activity of a long-life 
element P subject to a two-stage decay pro- 
cess must, if each stage is accompanied by the 
emission of a particles, rise from some initial 
value a to a final equilibrium value of 2a— 
provided the “ weighting factor”’ is unity. 
Experiment has fully established the fact that 
the activity of a freshly prepared pure sample 
of all uranium, thorium, actinium and radium 
salts invariably increases with the passage of 
time to some steady value which is some 
multiple of the initial activity. In some 
cases, for example, in that of radium, the 
final or equilibrium value of the activity is 
not twice, but four or five times as great as 
the initial value. The natural inference is that 
in such cases there must be not two, but four 
or five stages of disintegration between the 
element and its stable end product. This 
inference, as will be shown, is fully justified by 
a further study of the financial analogy. 


New Eastern Region Signalling 


No. I—(Continued from page 702, June 16th) 


T Bethnal Green the quadruple-tracked 

main line from Shenfield, considered in 
previous articles of this series, is joined 
by another four-track route, though in 
this latter case the quadruple line extends 
only to Hackney Downs Junction, 1? miles 
from Bethnal Green. This route serves a 
group of suburban lines leading to termini 
at Palace Gates, Enfield, and Chingford, 
all of which have for some time been 
equipped with complete track circuiting and 
colour light signals. In addition to these 
suburban services, which proceed from Beth- 
nal Green to Liverpool Street, usually on 
the so-called ‘‘ suburban lines,” there is 
traffic from the Cambridge main line and 
residential services from towns such as 
Bishop Stortford, Hertford and Broxbourne. 
The new relay interlocking at Bethnal 
Green is concerned with through passenger 
trains running from both Hackney Downs 
and Stratford directions, and with goods 
movements into and out of the large Bishops- 
gate goods station, to which connection is 
made from the south side of the main line. 
In passing it may be recalled that the first 
installation of power signalling anywhere 
in Great Britain was made at Granary Junc- 
tion signal-box, the cabin controlling goods 
movements at the entrance to the yard 
itself. In this installation, which was 
constructed jointly by McKenzie and Hol- 
land, Ltd., and the Westinghouse Brake 
Company on the electro-pneumatic system, 
in January, 1899, the original locking frame 
of the flat “table” type, with handles 
instead of levers, is still in commission after 
fifty-one years’ service. 

The route relay interlocking plant at 
Bethnal Green is of the Siemens and General 
Electric Railway Signal Company’s design, 
to which detailed reference will be made 
when coming, finally, to Liverpool Street. 
In addition to the signalman, a traffic 
regulator works from Bethnal Green re OH 
box. In the case of incoming trains from 
the Shenfield line, this man receives reports 


of late, or out-of-course running, from the 
regulator at Stratford. In ordinary working 
he transmits to Liverpool Street the plat- 
form number of trains approaching the 
terminus, and these numbers are displayed 
on an illuminated indicator on the Liverpool 
Street control panel. This procedure applies 
when the traffic is flowing according to the 
time-table, though some consultations be- 
tween the regulator at Liverpool Street and 
the time-keeper at Bethnal Green have to 
be made in the case of late running. 

The relative size of the installations at 
Liverpool Street and Bethnal Green may be 
judged from the following figures :— 


Bethnal Liverpool 


Green Street 
Number of routes es ‘ses. 008 53 319 
Number of track circuits ... ... 84 134 
Number of electric point machines 30 116 
Number of ing signals... ... 29 44 
Number of ground discs . 10 56 


Total number of relays ofall types 530 1,470 


Practically all the freight traffic passing 
over the Hackney Downs-Bethnal Green 
and Bow Junction-Bethnal Green lines 
terminates in Bishopsgate Goods station 
via Granary Junction, or in the Lower Goods 
Yard entered at Mile End. West of Bethnal 
Green the six running lines are used almost 
entirely by passenger, parcel and mail 
trains terminating at Liverpool Street. The 
exception is a very small amount of inter- 
change traffic to the East London Line, 
which passes via East London Junction 
and the London Transport Line at White- 
chapel to the Thames Tunnel, and so to 
the Southern Region system. Connection 
is made with the “ electric ” lines facing in 
the direction of Liverpool Street and cross- 
over roads provide connection to the “‘ main ” 
lines. The signal-box at East London 
Junction, in common with all others west of 
Bethnal Green, has now been closed and the 
connections are operated from the new 
relay interlocking at Liverpool Street. 

It is well-known that traffic into and out 
of Liverpool Street is extremely heavy. 
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Since the introduction of the “ intense ” 
electric service in November last the total 
number of trains of all kinds on weekdays 
regularly booked to enter and leave the 
station during the twenty-four hours is 
933. This total is made up as follows :— 


Steam suburban trains PREP 194 in 
Steam suburban trains ae 
Electric trains ‘ . -- 145 in 
ering MEE dhe" “cen. 900 - 146 out 
Main line passenger trains =... «s,s 58 in 
Main line passenger trains ... ... «.. 57 out 
Empty stock trams ... ... ... ... «. 656in 
Empty stock trains .. «oo eee §=—s BD usb 
Parcel, mail, &c., trains 1l in 
Parcel, mail, &c., trains 14 out 


During the intense morning period between 
7.30 a.m. and 9.30 a.m., a total of eighty- 
six passenger trains is booked to arrive at 
Liverpool Street, of which thirty-four are 
electric. Previously there were seven signal- 
boxes, of which Liverpool Street West itself 
required the services of two regulators 
and twelve signalmen; with eight further 
men in the East box, and three each in 
the other five signal-boxes, no fewer than 
two regulators and thirty-five signalmen 
were needed. The new relay interlocking 
is operated by no more than two regulators 
and nine signalmen to cover each twenty- 
four hour period, a striking example of the 
operating economies to be realised by 
signalling concentration schemes such as 
this. 

LivERPOOL STREET INTERLOCKING 


Generally speaking traffic working at 
Liverpool Street is divided into three groups, 
corresponding to the three sets of approach 
lines—“ suburban,” ‘‘main” and “ elec- 
tric.” The control panel is arranged in 
three corresponding sections, the central 
section being arranged to show the lay-out 
and track circuit indications for the whole 
station to facilitate the work of the regu- 
lator. The installation is a large one, 
covering 319 routes, even though many 
points concerning shunts, light engine and 
other non-passenger movements are con- 
trolled by ground frames released from the 
control panel. Of the eighteen platform 
lines in the station, numbers 1 to 4 are 
normilly controlled by the “suburban ” 
section of the panel, and 13 to 18 by the 
‘electric’; the remainder, including most 
of the main line passenger workings, and 
entrance to the centrally-sited locomotive 
yard, are controlled from the “main” 
section of the panel (Figs. 19 and 20.) 

Route setting is effected by use of switches 
mounted at the approximate geographical 
location on the track diagram corresponding 
to the entrance to a route. Only one switch 
is operated to set up a route. At points 
where a number of routes diverge multiple 
rotary switches are fitted. To provide 
adequate clearances between contact bands 
on the selector drums below the face of the 
control panel an angular movement of 45 
deg. has to be provided between one route 
position and another ; the maximum number 
of routes possible on one switch is thus 
eight, and at certain locations where the 
possible number of routes is more than eight, 
two switches have to be provided. After 
the switch selector ring has been turned 
to the desired route the setting of the road 
is initiated by turning the switch. 

For each route there is a plug-in panel 
switch repeating relay, having a maximum 
capacity of twenty-one contacts (Fig. 21). 
Special interlocking relays having four coils 
(two locking coils and two control coils) are 
provided, one for each set of points and one 
for each signal. When a route is selected 
on @ panel switch and the switch is turned 
the appropriate panel switch repeating relay 
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is operated. This relay in turn attempts to 
operate all the point lock relays in the 
route to the normal or reverse position as 
required by the route selected and to operate 
the signal lock relay. 

If the interlocking on the points concerned 
is free, the point lock relay locking coil is 
energised and this operates contacts which 
feed a point contactor relay, provided the 
track circuits controlling the points are 
clear. The points are then operated, using 
110V d.c. After the points have thrown, 
and indication that they are lying correctly 
has been receiyed, the point lock relay 
control coil is energised, closing the relative 
locking contacts in the signal lock relay 
circuit. When the locking contacts of all 
point lock relays concerned in the route 
have been closed, the interlocking of the 
signal lock relay is free and the appropriate 
lock coil is energised. This has the effect 
of locking the point lock relays in the 
position to which they have operated. Pro- 
vided all point detection is correct and all 
track circuits are clear in the route the con- 
trol coil of the signal lock relay will be 
energised and the signal will clear. In 
Liverpool Street signal-box only the panel 
switch repeating relays are of this plug-in 
type. 

ConTROL PaNEL DETAILS 


At Liverpool Street the representation of 
tracks on the control panel is by metallic 
strips screwed on to the panel itself, and 
distinction between adjoining track circuits 
is made by using slightly tinted strips, some 
pale yellow, some pale mauve, and some 
pale blue. The presence of a train on any 
track circuit is shown by the illumination of 
a small oval panel, about twice the width 
of a track circuit metal strip. With the 
route setting switches distinction is made 
between running and shunt movements 
by using red or yellow coloured knobs. 
There are some instances of controlled 
signals on plain line. For these a simple 
“on” and “off” switch is provided on 
the track concerned, and a similar type of 
switch is used for instances of a single con- 
verging route where that route leads from 
another section of the panel. Additional 
indication lamps are provided and _ illu- 
minated on the other panel when the 
route is set for such a converging move- 
ment. The panel indications include “‘ train 
ready to start” lights illuminated by pres- 
sing a button on the station platform con- 
cerned. These panel lights are extinguished 
automatically when the appropriate starting 
signal is cleared. 


SIGNALS AND Route INDICATORS 


The large majority of the running signals 
are of the four-indication type, with posi- 
tion light junction indicators for diverging 
movements except those in the immediate 
approach to the Liverpool Street plat- 
forms. Junction indicators are thus to be 
seen at East London Junction and the asso- 
ciated crossover roads, and in the approaches 
to Bethnal Green. A Junction Indicator is 
also installed on the penultimate running 
signal on the up main line, where divergence 
takes place to the “electric” side of the 
terminus, as an alternative to entering the 
normal group of main line arrival plat- 
forms. The last signals on each arrival road 
encountered by an inward-bound train are 
two-aspect only, green and red, and those 
preceding them three-aspect. The approach 
to the last signal on the up suburban line 
is made via the covered way under the 
Bishopsgate warehouses, and since in certain 
conditions visibility might be indifferent, 
a repeater of the banner type is provided. 
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The sighting of the colour light signals 
generally is, however, excellent, while the 
inclusion of so many electric trains in the 
time-table has reduced the smokiness of the 
atmosphere in the immediate approach to 
Liverpool Street. The two aspect home 


signals are equipped with route indicators 
of the roller-blind type, two of which read 
to nine routes, while none read to less than 
For outgoing traffic the platform 


four. 
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starting signals are all three-aspect (Fig. 18), 
and, excepting the intermediate signals 
on certain very long platforms, all are 
equipped with roller-blind type route indi- 
cators; some shunt signals covering light 
engine movements are equipped with stencil- 
type route indicators. The subsidiary sig- 
nals, whether ground shuts, or calling-on 
arms working in conjunction with colour 
light running signals, are all of the banner 
type internally lit. It is only the platform 
starting signals and the intermediate plat- 
form signals that are three-aspect; all 
other running signals on the outgoing roads 
are four-aspect. 


CONCLUSION 


The overall result of these large signalling 
works, which, when the “ right-away ” 
was given to resume after the war, were 
surely completed in record time, is that the 
Eastern [Region has a total of 38 route 
miles in the London area equipped with 
continuous track circuiting and colour light 
signalling, and taking into account the 
quadruple and six-track stretches, there are 
upward of 187 track miles equipped. This 
includes the work done previous to 1939 
on the Hackney Downs group of lines and 
from Gidea Park to Shenfield. In addition 
the main lines from Shenfield to Chelmsford 
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and the Shenfield to Southend line are 
equipped with continuous track circuiting 
and colour light signalling. This gives 
an additional 31 route miles of dou!le 
track colour light territory. Ordinary block 
working has been abolished throughout *!,is 
area, and advices of train movements gi:.n 
entirely by train description appara: 1s 
between Liverpool Street and Shenficid, 
Regarding the suburban area of the formor 
Great Eastern R,./l- 
way a8 a whole, ‘ii 
changeover to colcur 
light signalling is in 
fact more extensive 
even than this, for 1.01 
only is the line from 
Bow Junction to Fen. 
church Street also 
fully equipped, but ti. 
electrification of the 
Woodford-Fairlop lo.) 
line as an extension of 
the London Transport 
Executive Central 
London tube line has 
been accompanied by 
re-signalling according 
to standard practice 
of the former London 


Passenger Transport 
Board, with  two- 
aspect colour light 


signals and automatic 
train stops through- 
out. Within the space 
of a very few years, 
indeed, the railway 
traffic facilities of East 
London—under __ the 
joint auspices of the 
London and North 
Eastern Railway and 
the L.P.T.B., and in 
the concluding stages 
under national owner- 
ship, have undergone 
something of a meta- 


morphosis, strongly 
reminiscent in broad 
principle, if not in 


detail, of two other 
epoch-making changes 
in Great Eastern 
operation, the famous 
‘radical alterations” of 1914 instituted 
by Sir Henry Thornton, and the intro- 
duction of the new intense suburban 
services of 1920, by F. V. Russell— 
the ‘“‘Jazz service,’ so-called from the 
brightly-coloured bands painted on the 
doors of first and second-class compart- 
ments for easy recognition. At the time 
of our visits to the new Eastern Region 
works some of the rolling stock was more 
than reminiscent of 1920 “ Jazz” effects, 
with corridor coaches newly — in the 
gay “standard” colours working alongside 
older vehicles, and the new green electric 
trains. 
a en 


Bascocok and Wi10cox, Lrp.—Following upon 
the success of previous films entitled ‘“ Steam ”’ 
and “ Combustion and the Chain Grate Stoker,”’ 
a third film has been sponsored recently by Babcock 
and Wilcox, Ltd. The title is “‘ Pulverised Fuel,” 
and it is a sound film describing and illustrating 
the principles of pulverised-fuel firing and their 
application to water-tube boilers. All stages from 
the pulverising mills to ash disposal are covered 
and shots taken at a post-war British power station 
show the actual working of such a plant, ican | 
close-up views of control panels, to give an overall 
idea of the automatic control and starting-up 
technique. The various designs of furnaces to 
burn widely differing grades of coals are illus- 
trated by animated diagrams and this means is 
used to trace out the paths of fuel and air through 
@ modern boiler unit. 
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T.S.S. ‘* Amsterdam ”’ 


By G. W. TRIPP, 0.B.E., F.C.G.1., M.1.C.E. 


I the war with Germany it is not surprising 
that shipping losses on routes between 
British East Coast ports and the Continent 
were severe, and on the cessation of hostilities 
the London and North-Eastern Railway had 
only one first-class ship, ‘‘ Prague,” with 
which to reopen the service between Harwich 
(Parkeston Quay) and the Hook of Holland. 
An order was placed with John Brown and 
Co., Ltd., in 1945 for a large turbine steamer, 
which was named ‘“‘ Arnhem ”’ and delivered 
in 1947, “ Prague”’ was sent to the Clyde 
for a complete overhaul and reconditioning, 
but in 1948 a disastrous fire broke out in her 
and she was regarded as a total loss. This 
accident necessitated the building of a new 
vessel, and towards the end of 1948 an order 
was placed with John Brown and Co., Ltd., 
for a new ship, and “‘ Amsterdam,” the sub- 
ject of this article, was launched in January 
1950, by Mrs. den Hollander, wife of the 
President of the Netherlands Railways. 

The service between Harwich and Holland 
has been established for many years, the 
then Great Eastern Railway obtaining powers 
to run steamers in 1863. This railway was 
one of the first to adopt screw propulsion for 
cross-Channel work, and from 1883 onwards 
all its vessels were of this class. From 
1904 the railway has used the Hook of 
Holland as its Continental port. 

The name “ Amsterdam ”’ is not a new one, 
for one was built of this name (Fig. 1) by 
Earles Company, Ltd., Hull, in 1894, 
a steamer of the following dimensions : 
length, 302-4ft; breadth, 36-0ft; depth, 
16-2ft ; tonnage, 1777 gross. She was driven 
by two sets of reciprocating engines with 
cylinders 26in, 394in and 61lin diameter, with 
a stroke of 36in, which, with twin screws, 
gave her a speed of 174 knots. She was dis- 
posed of in 1928. 

The second ‘‘ Amsterdam ”’ (Fig. 2) was a 
marked advance on her predecessor and was 
built by John Brown and Co., Ltd., in 1930. 
Her principal dimensions were: length, 
350-8ft; breadth, 50-1ft; depth, 26-Oft ; 
tonnage, 4218 gross. Her twin screws were 
driven by four single-reduction geared tur- 
bines of Brown Curtis design, giving her a 
speed of 21 knots. She successfully took part 
in the D-day landings, but was sunk off 


Normandy in August, 1944, when engaged as 
a hospital carrier. 
The new “ Amsterdam ”’ (Fig. 3) is a larger 
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vessel of the following dimensions: length, 
377ft overall, 350ft between perpendiculars ; 
breadth moulded, 52ft; depth moulded, to 
shelter deck, 27ft ; draught loaded, 15ft 3in ; 
tonnage, 5000 gross (approximately). She 
is of sturdy build and of modern appearance, 
with a raked stem, cruiser stern, large funnel, 
and two masts. On going aboard to inspect 
the ship, the first impression was one of 





Fic. 1-THE First ‘*‘ AMSTERDAM’ (1894) 
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Fic. 2—THE SECOND ‘‘ AMSTERDAM" (1930) 
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spaciousness and comfort, and the boat deck 
is free from the usual encumbrances, as the 
air intakes for boilers and engine-room are at 
the base of the funnel. The lifeboats, which 
are lowered and raised by electric winches, 
are carried in Welin Maclachlan gravity 
davits and are well above head level (Fig. 4). 
They can accommodate all the passengers 
and crew. Being built for night service, 
special attention has been paid to the sleeping 
arrangements, 321 first-class and 236 second- 
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boilers at a working pressure of 312 lb per 
square inch, with a temperature of 670 deg. 
Fah. at the superheater outlets. A Cochran 
vertical boiler supplies steam for domestic 
purposes, and when the ship is in port. There 
is one turbo-generator of 300kW capacity, 
and also for use when the ship is in port two 
diesel generators, each of 150kW capacity, 
the voltage being 220. All pipes, &c., are 
protected by 6in lagging. 

The bridge, wheel house and chartroom 
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tunity was afforded for a thorough examina. 
tion of a very interesting vessel, which should 
soon become popular. Smooth running was 
of such a high standard that it was not appre- 
ciated that the ship was under way until 
Parkeston Quay had been left well astern. 

“ Amsterdam ” commenced regular sailings 
on June 11th, and will be used exclusively 
for the night service, the day service being 
operated by the Zeeland Steamship Comp:ny 
with large motor vessels. It will be 
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class passengers being catered for. There 
are four cabins de luxe, 56 single-berth 
cabins, 22 two-berth cabins with cot beds, and 
101 two-berth cabins with Pullman type 
berths. It was very noticeable that in the 
cabins there are no signs of girders, steam 
pipes and the like, which so often disfigure 
otherwise pleasant accommodation. The 
second-class accommodation consists of 48 
two-berth cabins and 35 four-berth cabins, 
all in both classes having hot and cold water 
laid on, while in the four-berth cabins two 
wash basins are supplied. The second-class 
accommodation is exceptionally comfortable 
and a few years back would have been re- 
garded as of a good first-class standard. It 
should be mentioned that the “‘ Arnhem ”’ is 
a one-class ship, whereas in the new boat the 
more usual custom of two classes has been 
followed. The first-class dining saloon is 
well equipped, but strikes the observer as 
being small for so large a vessel until it is 
remembered that most passengers have their 
dinner on the train to Harwich and breakfast 
on the return journey. Thirty passengers 
can be seated in the first-class restaurant and 
thirty-two in the second. 

A space of 24,000 cubic feet is available 
for general cargo and 8500 cubic feet for 
mails and baggage, while at the after end of 
the ship there is space for motor-cars or 
cargo of a capacity of 13,000 cubic feet, 
which extends the full width of the ship. 
There is bunker capacity for 281 tons of fuei 
oil and 26 tons of diesel oil for the diesel 
generators, and the fresh water tanks have a 
capacity of 76 tons. 

The vessel is propelled by twin screws of 
10ft 3in diameter and a pitch of 9ft 3in, each 
with an extended surface of 47 square feet. 
They are coupled to two sets of single- 
reduction geared turbines of the builder’s 
design and make. They develop a shaft 


horsepower of 12,500 at 278 r.p.m. and 
impart to the ship a maximum speed of 
22 knots; the astern turbines have 60 per 
cent of the power of the forward ones. Steam 
is supplied by two oil-fired Yarrow type 
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are spacious and are equipped with all 
modern aids to navigation, including a radar 
installation, navigator equipment, echo - 
sounding machine, electric whistle controls, 
navigation light indicators, watertight door 
and steering gear indicators, and electric 
recording log. All the controls are centralised 
in the wheel house, including the control of 
the mechanically operated watertight doors 
of the eight watertight compartments into 
which the ship is divided, and there are 
audible and visible warnings and panels 
showing whether the doors are open or closed. 
There is a modern wireless telegraphy instal - 
lation and also radio telephony enabling 
passengers to speak directly to subscribers 
either in Great Britain or on the Continent. 
Messages can be passed to passengers or 
emergency warnings to passengers and crew 
by a public address system with microphones 
both on the bridge and in the purser’s office. 
An automatic sprinkler system is found in all 
the passenger and crew accommodation, with 
suitable indicating panels and warning 
devices in the wheel house. For dealing with 
fires in the cargo space automatic steam and 
water drenching systems are provided. 

The quarters devoted to the ship’s officers 
are of a high order, that of the navigating 
staff being on the boat deck immediately 
under the bridge and wheel house, while that 
of the engineers is amidships on the 
boat deck and near the funnel. The crew’s 
quarters are to be found on the lower deck 
astern and are very well equipped, each 
department being furnished with its own 
lavatory and washing accommodation, with 
a crew's galley and quarters for the petty 
officers on the deck immediately above. 

A replica of the coat of arms of the muni- 
cipality of Amsterdam has been presented to 
the ship, and it is of interest to mention that 
the words Heldhaftig Vastberaden Barm- 
hartig (Heroic Resolute Merciful) were in- 
cluded in the coat of arms by permission of 
H.M. the Queen of the Netherlands after the 
liberation of the city in May, 1945. 

Tn an inaugural cruise on June 6th an oppor- 
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interesting to compare the performances of 
the rival types. Incidentally, she is the first 
eross-Channel steamer completed to the 
order of British Railways. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1, 


VALVES, GAUGES AND OTHER SAFETY 
FITTINGS FOR LAND BOILERS INSTAL. 
LATIONS 

No. 759 : 1950. This standard was first published 
in 1937 and is now revised. In view of the experi- 
ence gained with the original standard, the restric- 
tions applied to the use of cast iron, bronze and 
gunmetal, have been reviewed and easements have 
been made. This standard deals with safety valves, 
high-and-low water alarms, stop valves, feed valves, 
blow-down fittings, water gauges, pressure gauges, 
test connections and fusible plugs. It does not 
provide for fittings for calorifiers nor for certain 
low pressure and hot water boilers. Materials, 





temperature and pressure limits and method of 


construction are specified, together with formulae 


for determining the minimum aggregate area of 


safety valves and the size of springs for spring- 
loaded valves. Recommendations are included in 
a foreword with regard to the installation of safety 
valves, blow-down mountings, fusible plugs and 
water gauges. Price 3s. 





STEEL BUTT-WELDING FITTINGS FOR THE 
PETROLEUM INDUSTRY 

No. 1640 : 1950. This is a further standard issued 
in the series which is being prepared for the 
petroleum industry. It provides for fittings manu- 
factured by various processes which are suitable 
for butt welding into pipe-lines. The following 
fittings have been covered :—450 elbows, 90 deg. 
elbows, return bends, 45 deg. and 90 deg. tangent 
elbows, equal tees, equal crosses, reducing tees, 
reducing crosses, concentric reducers, eccentric 
reducers, caps, lapped joint stub ends, 45 deg. and 
95 deg. shaped branch pieces (nipples), saddles and 
split sleeves. The standard includes complete 
dimensional tables together with requirements for 
manufacture and methods of test. The document 
has in some ways been based on the American 
Standards Association specification B.16.9, ‘‘ Steel 
Butt-Welding Fittings,” but contains many fittings 
which are not provided for in the American standard. 
Price 7s. 6d. 
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The Mechanical Handling Exhibition 


No. I1l—(Continued from page 704, June 16th) 


‘HE Mechanical Handling Exhibition at 

Olympia closed last Saturday, June 17th. 

Below we conclude our description of some of 
the exhibits. 


Ricuarp C. Grssins & Co., Lrp. 


A new product of Richard C. Gibbins & 
Co., Ltd., of Berkley Street, Birmingham, 
which was being exhibited for the first time is 
the “ Pilot” mobile cable drum trailer illus- 
trated in Fig. 18. This two-wheeled unit is 
designed to facilitate and speed the conveyance, 
loading and unloading of cable drums from 
3ft to 7ft 6in diameter up to 3ft 8in wide and 
weighing up to 4 tons. The unladen weight 
of the trailer is 1 ton. 

The fabricated chassis has a main frame of 
rolled steel channels suitably stiffened and 
plated at all load points. The rear end of the 
frame is fitted with a back bar, which is 
made removable so that the carrier can be 
backed on to the load. This back bar fits 
into dovetails in the ends of the main frame 
limbs, and is clamped in position on the dove- 
tails to add to the rigidity of the structure 


are actuated through reduction gearing by 
means of ratchet handles. Guide strips are 
fitted on the pillars to relieve the screws of all 
bending stresses. The cradle travel is designed 
to allow the maximum-sized drum to be carried 
with a ground clearance of 6in. Adjustable 
jacks at the rear are used to enable the trailer 
to stand on uneven ground when it is detached 
from the towing vehicle and provide stability 
when the drum is being uncoiled. 

This company has placed on the market 
recently a new 15-ton general purpose jack, 
which was also shown on the stand. These 
jacks are of all-steel construction and the load 
is lifted or lowered through triple toothed 
pawls. They have a height of 22}in to the 
top of the head and 3#in to a lifting toe. The 
maximum height of lift of both the head and 
the toe is 12in. 


LaMsoN ENGINEERING Company, LTD. 

In addition to examples of the well-known 
design of pneumatic tube conveying equipment, 
spiral lifts, spiral chutes, &c., the Lamson 
Engineering Company, Ltd., 6, Hythe Road, 
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when loads are being carried. Fabricated mild 
steel brackets on the chassis members carry 
four main suspension springs, two on each side 
of the trailer. A spring clamp at the centre 
of the springs embraces the leaves and forms 
the attachment for the wheel-axle bearings. 

The wheels are built up of riveted and welded 
mild steel plate, are carried on Timken bearings 
and run on fixed dead axles supported in bear- 
ings attached to the spring clamps. A screw- 
operated retractable castor wheel is fitted to 
facilitate manhandling of the trailer. Over-run 
towing gear is fitted. To enable the trailer 
to be reversed without applying the brake, a 
drop arm is incorporated to prevent the spring 
from acting. To enable the trailer to be braked 
without the towing vehicle, a hand-operated 
ratchet lever is incorporated and made to 
lock with the retracting gear of the castor 
wheel. The whole of the towing arrangement 
is integral with the chassis. Girling-type 
brakes 16in diameter by 34in wide are fitted. 

A cable drum is carried on the trailer on its 
2in square spindle, which is reduced to 2in 
diameter at the ends. Each end rests in a 


cradle carried on a Ijin diameter square-_ 


threaded screw, supported in large thrust 
races in a fabricated pillar on each of the main 
chassis side members. These cradle screws 


London, N.W.10, exhibited a new ‘“ Skate 
Wheel ” gravity conveyor. 

This ‘‘ Skate Wheel” conveyor is made up 
in 8ft lengths, each of which weighs only 29 lb. 
Each length consists of an aluminium plate 
supported at each end on a tripod, which is 
adjustable for height. A series of castors at 
3in sideways and 4in longways pitch set in 
the plate-top supports the load, which, by the 
setting of the tripod supports, can gravitate 
or be freely pushed along the conveyor. 

The tripods are fixed underneath the table 
to two inverted aluminium channels, which 
in addition to providing a support to the top 
of the tripod strengthen the section itself. 

This conveyor is suitable for carrying articles 
with a flush bottom and normally no guide 
rails are required. Should a guide rail be needed 
provision has been made for its attachment. 


LANSING BaGnatyh, Lrp. 


The electrically-operated vehicles exhibited 
by Lansing Bagnall, Ltd., Kingsclare Road, 
Basingstoke, Hants, include the new pedestrian- 
operated fork-lift truck illustrated in Fig. 14 
This unit is made in three models, of 12 cwt, 
15 cwt and 20 cwt capacity, and the design 
is such that a number of standard sub-assemblies 
can be used to build the trucks in the various 
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capacities. The truck is largely of fabricated 
construction and has an unladen weight of 
less than a ton. Any of the models can be 
supplied with an electro-hydraulic lift of 
either 5ft 8in or a telescopic lift of just 
under 11ft. 

The power unit in the front wheel assembly 
is designed to give travelling speeds of up to 





FiG. 14—PEDESTRIAN-CONTROLLED FORK-LIFT 
TRUCK—LANSING BAGNALL 


4 miles an hour, and the speed is controlled 


by means of a twist grip handle. The front 
wheel unit can be turned through 200 deg. 
and by the fitting of a reversing switch on the 
handle block the truck is given a high degree 
of manceuvrability combined with ease of 
operation. Automatic braking is provided 
and when the control and steering handle is 
released power is switched off and the brake is 
automatically applied. 

A built-in charger enables the batteries to 
be charged from any convenient 15A power 
point. Conveniently arranged levers to be 
seen on the top of the truck control the hydrau- 
lic lift and tilt motions. 

A new electrically propelled truck has been 
introduced by this company for handling heavy 
paper reels in warehouses, printing works, 
&c. It has a capacity of 2500 lb and has hydrau- 
lically-operated lifting arms or forks 52in 
long, which are shaped and spaced to take 
standard 36in diameter reels of paper up to 
70in long. 


CovEeNTRY Cumax, LTD. 


Of particular interest on the stand of Coventry 
Climax, Ltd., was the firm’s new T.S.M. small 
fork-lift truck. This unit is powered by one 
of the maker’s 8 h.p. four-cylinder petrol 
engines and can stack loads of up to 1500 lb 
to a height of 9ft. It is of compact design 
and can be driven through doorways 36in 
wide. 

Also to be seen was the recently introduced 
‘* bulkloader,” a power shovel, designed for 
the economical and speedy handling of all 
kinds of loose materials, such as sand, coke, 
chemicals, &c. Powered by a 22 h.p. ‘‘ Godiva ” 
diesel engine, and with hydraulically operated 
scoop, this unit loads, carries and dumps over 
10 cubic feet of material at a time. 

Other exhibits include a petrol-engined fork- 
truck of 4000 lb capacity, fitted with a hydrau- 
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lically-operated revolving fork carriage capable 
of a 360 deg. revolution in each direction. 
This attachment is designed to eliminate a 
number of handling operations in applications 
such as the emptying of scrap bins. A diesel- 
engined fork-truck of 5000 lb capacity shown is 
fitted with a load clamp instead of the orthodox 
type of forks. The hydraulically-operated 
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installation. The cable has a smooth wire core 
having wound around it in helical form a 
wire of larger gauge, accurately spaced to 
maintain a uniform pitch. The cable forms a 
continuous flexible rack, which is driven by a 
wheel, the perimeter of which is machined as a 
corresponding worm. The runway for the 
cable forms an integral part of the carrier rail 
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side clamp arms of this attachment grip, hold, 
carry and stack baled, boxed or cased materials 
without the use of pallets. 


TELEFLEX Propvucts, Lip. 


The seven different designs of conveyor 
demonstrated by Teleflex Products, Litd., 
Chadwell Heath, Essex, included a new unit 
driven by a jin diameter cable, which is 
particularly intended for light industrial 
application. 

The new unit is designed and operates on 
the same principle as the heavier conveyor 


and consists of a split steel housing almost 
circular in shape. It prevents the cable sag- 
ging or becoming disconnected. The carriers, 
which are designed for various types of load 
supporting units, run on twin sets of bushes, 
which engage with the upper and lower edges 
of the carrier rail. Each carrier head is fitted 
with a spring-loaded claw block, which engages 
with the helical conformation of the outer 
wire of the conveyor cable. 

The new conveyor, @ photograph of which is 
reproduced in Fig. 15, is designed for loads of 
15 Ib per foot and can be arranged round 
bends of 4in pitch circle. 


Radio-Controlled Target Launch 


N Wednesday, June 14th, we were invited 

by the Ministry of Supply to attend demon- 
stration trials of a new radio-controlled motor 
launch, which has been designed as a fast 
sea-going bombing target for the Royal Air 
Force. The trials took place at Portsmouth. 
The party was a large one and included repre- 
sentatives of the Ministry of Supply, of the 
three Fighting Forces, of the Dominion govern- 
ments, and several foreign powers. The 
trials took place off the Nab Tower, near the 
Isle of Wight, and were successful, in spite of 
somewhat heavy weather. 

The object of this development was to pro- 
duce a radio-controlled, sea-going bombing 
target, having an operating range of 8 miles, 
the launch being armoured to withstand a 
vertical attack with 25 lb break-up bombs 
dropped from a height of 25,000ft. The craft 
has a cruising speed of about 20 knots with 
an endurance and fuel supply sufficient to 
enable it to carry out without interruption 
a day’s operation, covering about 180 miles. 
As demonstrated on the Southampton and 
Isle of Wight motor ship, “‘ Balmoral,” which 
carried the party, the target launch can be 
effectively controlled from the attendant 
ship. 

The craft chosen for conversion was the 
68ft high-speed launch originally designed for 
the Royal Air Force for air/sea rescue duties. 
The work of conversion was entrusted to 
Vosper, Ltd., of Portsmouth, and so far four 
launches have been converted for radio control. 
In addition to the target launch illustrated, 
a similar launch, designed as a towing launch 
for targets, took part in the demonstration. 
Targets requiring a pull of up to 3$ tons can 
be towed by a petrol engine-driven stern 
winch. 

We may recall that these launches are pro- 


pelled by three Napier “ Lion ”’ petrol engines, 
which drive the propellers through Vickers 
reduction gears. Each engine has twelve 
cylinders, arranged in three banks, with a 
normal designed output of 550 b.h.p., for a 
speed of 22 to 23 knots. For target work a 
reduced speed of 2000 r.p.m. has been chosen, 
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with speeds up to 20 knots, which can, by relay 
mechanism, be radio-controlled after starting 
in successive steps of 1400, 1700, 2000 and 
2200 r.p.m. Interesting features of the target 
launch are the target reflector immediately 
behind the wheelhouse and the identification 
lighting. The reflector is a light, angular 
structure built in metal-clad plywood, which 
hes triangular re-entrant angles to reflect tiie 
radio signals. The identification lightiny, 
which is also radio-controlled, comprises fifteen 
80W lamps over the wheelhouse and to tlie 
stern of the vessel, arranged in “T” form. 
These lights are arranged to flash at prv- 
determined intervals. The normal launch 
controls are retained and are still available, 
and the launch can be turned over to radiv 
control in approximately two minutes. 


Rapio ContRoL EQUIPMENT 


The radio control equipment operates on « 
single channel amplitude M.C.W. system in the 
frequency band 10 to 14 Mc/s. with a band 
spread of plus or minus 35 Ke/s. Control is 
effected through relays operated by low fre- 
quency tones, with a carrier operated inter- 
lock, through the A.V.C., which serves to earth 
the main engine magnetos before maximum 
control range is reached. Crystal control on 
both the transmitter and the receiver is em- 
ployed, and after the initial starting up the 
radio link needs no further adjustment. 

The control is effected from a compact, 
portable control box, mounted on a wandering 
lead, with five push buttons, which enabk 
the operator, who need have no special tech- 
nical knowledge, to control the target launch 
from a distance up to about 8 miles. He 
can start up and stop the engines, open and 
close the throttles, and turn on the identifica- 
tion lights, while a sixth button provides a 
spare command. There is also a switch on 
the control box geared to a compass card, 
which enables the launch to be steered to port 
and to starboard. The control box is worked 
from the ship’s normal 24V d.c. supply. 

The control equipment for course control is 
effected by three units, a distant reading gyro- 
magnetic compass master unit, Mark I, a 
course deviator unit, fitted with a repeater, 
and a steering unit, which comprises a geared 
motor and clutch unit with the necessary 
contactors and resistors. The master compass 
unit provides a constant course heading and 
the repeater unit, driven by an “M”’ pattern 
transmitter, maintains a similar heading. 
The repeater unit forms an integral part of the 
course deviator and by means of a contact arm 
attached to the repeater unit spindle, an elec- 





RADIO-CONTROLLED TARGET LAUNCH 











a: eat enn ae ae 


a. ee 





0 June 23, 1950 THE ENGINEER 733 
lay trical reference in synchronism with the master Germany and the United Kingdom depend made in Table III to show the enormous cross 
ing unit heading is provided. The contact arm upon imports of iron ore. In the case of the traffic in steel in Europe not only from steel 
ind carries a small roller, which bears on @ seg- smaller countries, the deficiencies are relatively producers to non-producers, but also to one 
“ mental contact track consisting of inlaid silver TaBLe [—Dependence on Imported Raw Materials another. The post-war pattern shows sub- 
ely alloy strips fixed to a “ Paxolin ” disc forming Iron ore (a) Scrap Coal (b) stantial differences from the pre-war when 
* the course plate. The segments are separated oa Per cent Per cent Percent comparing 1949 with 1934 (the last pre-war year 
a by insulated “islands” 180 deg. apart. This megs 8, ad airy ” an in which Saar exports were included with 
\ arrangement provides a changeover switching Saar MON © Be rr 50 French as in 1949), but these differences are 
a) rege bay ome the steering unit. When rer MS 468 a as ee mainly due to the slow recovery of Germany, 
ng, the craft is under way and the roller is on the jum... ...100 nn 4 th i f hi kets by Franc d 
8 t ; 6 rol L Tig <I eel e taking over of her markets by France an 
; a insulated island, the craft maintains the same —.... ie wt iis Benelux, and various currency difficulties. The 
® relative heading as the compass. Should the a ee ee pattern shows that the U.K. is still in the pre- 


Te ae ies Tn eh ae 

(a) Based on iron content. 

(6) Including coal equivalent of imported coke. _, 

Source: ‘‘ European Steel Trends in the Setting of the 
World Market,” page 43. 
greater, Belgium, the Netherlands and the Saar 
having no iron ore, whilst Luxembourg, Italy 
and Sweden have no coal. 


war position of depending mainly on export 
markets outside Europe and of supplying about 
one-third of their European purchases. France 
and Belgivm have increased the proportion of 
their exports in this direction. It should be 
mentioned that the combined exports in 1949, 
to non-European markets, of the U.K., France, 


ia. craft deviate, say, 5 deg. from this heading, 
tee then the repeater unit contact roller comes into 
h contact with one of the segments. The steering 
; circuit thus being completed, the steering 
) motor applies helm, in the opposite sense to 
the deviation from the original heading by 

the craft. 
As this helm is applied, a mechanical follow- 
up system from the rudder shaft causes the 
body of the repeater unit to revolve, so that 


Taste I1—Iron Ore, Coal, Coke and Crude Steel Production (In thousand metric tons) 

























































































lt a 
d its contact arm rotates by an amount equal 
™ to the angular movement of the rudders. Ore Coal Coke Crude steel 
; This movement is therefore limited to the 1937 1949 1937 1949 1937 1949 1937 1949 
q deviation angle of the craft from the compass §=—————________ 2 Sea HP TS: ER a oe ae eee 
h heading. As the craft returns to the compass Belgie Kingdom 14,442 | 13,611 | 244,397 | 218,625 | 26,363 | 30,009 | 13,192 | 15,800 
; * : ‘ BNE os), 6a. 266 35* | 29,859 27,849 6,312 5,042 3,863 3,849 
. orate due to pat helm being applied, the iS mbourg 7,766 | 4,150 ae = ars ea 2,510 | 2,275 
n peater motor follow-up system causes the Netherlands — — 14,321 11,704 4,076 3,448} 59 | 440 
" rudders to return to neutral helm at a similar ‘France... 37,850 | 31,328 44,346 51,199 7,900 8,285 7,920 9,111 
‘ rate, thereby preventing the craft from over- Saar. --. —_ — 13,365 14,262 | | 2,865 3,328 2,339 1,757 
swinging from the true course. The system Ss ga og — ae | ae ear sa as —_ — 
operates between neutral and full helm. Sweden ne see} 14,952 | 13,470¢ 460 209 576 660F | 1,366 1,106 
; To change the course of the craft, a deviator Italy .. .. .. .. 998 521 964 1,104 2,289 2,479 2,087 2,043 
mechanism is made to rotate the course plate, 
thereby repositioning the datum or insulated * January—October only. { Estimate. _—{ Includes all Germany except the Saar. 
] island mentioned above, so that helm is applied TaBLE I1I—Steel Exports, 1949 and 1934 (In thousand metric tons) 
| until the craft takes up a position where the 
same compass reference is again in alignment . . 

: ° Supplying country, 1949 Total from 
with the datum. : Electro-magnetic ratchets Importing country ieee ; ai supplying 
worked by relays in the radio receiver rotate U.K. France |W.Germany| Belgium, countries 
the course plate in steps of 5 deg. by means and Saar Luxembourg 
of a 72-tooth ratchet-wheel mounted circum- ay i aE EG Sea M ATA. rks eer pe pane Se) gga rma oat © agar 

. . Be «ee ose ose eee one one wee eee dee 2 4 - 2 o 
ferentially with the course plate. Ee Pea aire nae ree 30 >. 4 8 10 48 

By the arrangement we have briefly described, W.Germany ... ... .-- 1. ee ee oe _ 63 xX 42 105 
course changes can be easily effected in any Belgium and Luxembourg ... ... «...  «.- 5 16 u P.: : 

Lon of & den, cans, elwd sevidied that Netherlands... ... ... 88 43 86 | 501 718 
num 9 deg. steps, ys provided that italy... ... ate 2 34 15 106 157 
the transmission rate of the control signals Sweden 50 45 140 244 479 
does not exceed the turning speed of the craft. Denmark a6 4 a a pie 
That was excellently demonstrated during the oe eee tins erie Cae eet - pe 4 a at 

5 - ; es : or Ogg! CeRaS ad | SPM ABE aah bene ee — — 7 
trials. The engine throttles are individually ‘(a ee = 
controlled by split-field geared motors, which Total above group ... ... 0... 0. we 298 387 306 1753 2744 
furnish five penne of throttle. The starting, Other European countries... ... ... 155 134 100 346 735 
stopping and progressive speed increases and = 
decreases were demonstrated without any hitch. Total European countries... ...  «.. 453 521 406 2099 3479 

Although the radio-control gear we have 

. . ° ° pe . ic 216 r 2 2 

described is stated to be still in an experi- Midato nas 22] aa “76 ° 122 330 

mental stage, it is evident that a high standard FarEast ... 0.00... 1. cee ee ees 489 115 8 341 993 

of operation has already been attained. ee ee Se oer mee ee ee 175 311 22 375 883 

Other non-European countries... ...  ... 68 7 14 236 325 

Interdependence Of the others and unallocated... «0 0. «. 14 181 — | 236 431 

European Coal and Steel I Ee ne a | 1515 519 3620 7398 
Industries Exports to group as percentage of total 

. = exports to al] areas, percent ... ...  ... 17-1 25-5 58-9 48-4 36-5 

Tue accompanying Tuble IL shows the ©=——————————————_—__|— oes 2 
iron ore, coal, coke and crude steel produc- 1934 
tion of European nations interested in the es 
Schuman proposals. It is taken from an article ei Mall sh us ea eee dee a 1595 831 1404 4042 
reviewing the situation in the Statistical Bulletin : : 
for May of the British Iron and Steel Federation, Total all areas ptdhs Beat’: aes! de eee 1705 2662 1847 3105 9319 
which indicates how interdependent European Exports to p as percentage of total 
producers are for raw materials. The article exports to all areas percent ... ... ... 12 60 45 45 43 
concludes as follows :— 

“| Note.—{1) Includes: ingots, semis, bars and rods, plates and sheets (coated and ted), hoop and strip, 
ae ew foeee at 940 fre tubes, pipes and fittings, wire and wire goods, rails, sleepers and fish plates. 

The striking feature in all these raw material (2) Figures - rd wen seapeane are oo as nee 4 * = oe ae ce oy 

i ; } strip and plates, and co! wn wire. For these items iy metric tons sho to the 
aecpss the dependence “a “3 the European grand total. It is estimated that a third went to Europe, a third to Africa and a third to the rest. 
steel producers on one another for the principal (3) 1934-—French figures fully comparable with other countries, i.e., include tubes. German figures for 
Taw materials. whole of Germany. 

The following Table I, which shows for the 
post-war period up to 1948 the extent to which The table relates to the early post-war Benelux and the U.S., exceeded the estimate 
each country depends for steel-making upon position and it should be mentioned that in made in the Rollman Report for the require- 
imports of these raw materials, brings out consequence it rather understates the German ments of these markets in 1953. 
strikingly the interdependence of the various dependence on imported iron ore owing to the The movement of steel in Europe, however, 
countries, which are listed approximately greatly reduced level of steel production. The if present development trends continue, will be 
according to the volume of their iron and steel British position also at the present time shows reduced by the efforts of many small users to 
production. It will be seen that, while some a rather larger dependence on imported ore achieve self-sufficiency at the expense of 
countries have more than enough coal and and imported scrap. efficiency. The political problems, and the 
others have more than sufficient iron ore, there STreEL EXPorRTs resulting confusion of artificial barriers following 





is no country which is independent in respect of 
both of these key materials. The outstanding 
feature is, of course, the large extent to which 
France depends upon imports of coal while 


The complex interdependence of the steel- 
producing countries in raw materials is 
paralleled by an equally intricate pattern of 
trade in steel products. An attempt has been 


the two World Wars have reduced the European 
steel and coal industries to a large number of 
isolated units which, for economic operation, 
obviously require some form of co-ordination. 
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A Diesel Engine Works 


OME four years ago the well-known firm of 

high-speed diesel engine makers, F. Perkins, 
Ltd., laid down a new works at Oxney Road, 
Newark, when it was found that the limited 
accommodation at its factory in Queen Street, 
Peterborough, was insufficient to meet the 
demands for a considerable increase in output. 
This new works, which employs some 2400 
hands, is at present producing 110 engines a 
day, and extensions are now in hand to more 
than double this output. Eighty per cent of 
the engines now being produced are exported 
as compared with 20 per cent in 1945. 

At the outset the new works was laid out for 
the manufacture of one main standard type of 
engine, which, by the introduction of specially 
designed components, could be adapted for a 
wide range of applications. This was in keeping 
with the firm’s policy of manufacturmg 4 
standardised power unit which could be applied 
to a@ maximum range of plant and machines. 
From its earliest days all engine development 
work by F. Perkins, Ltd., has been directed 
towards such standardisation. The basic 
engine now being manufactured has a bore of 
3$in and a stroke of Sin and is produced in 
two models—the P6 six-cylinder and the P4 
four-cylinder units. These two engine models, 
of the same basic design, have been designed for 
use, with different component units, in .com- 
mercial vehicles and tractors, industrial appli- 
cations, and marine propulsion. 

We recently took advantage of an opportunity 
to visit the works and we were able to see an 
exhibition which had been arranged to give an 
impression of the many and varied applications 
of this single engine design. The exhibits 
included five different makes of agricultural 
tractor, eleven commercial motor vehicles, 
cranes, excavators, industrial tractors, welding 
sets, dumpers, a shunting locomotive, &c. 

The new works, which is built on a site of 
81 acres of land acquired by the firm, consists 
of the main factory block, administrative offices 
building, power-house building, a dining hall 
and small buildings for housing ancillary 
services. 

All of the production departments, with the 
exception of the casting preparation and the 
welding sections, are housed in the main 
factory building. This building consists of ten 
bays, 60ft wide, 200ft long and 40ft high to the 
apex of the roof. It is equipped with a wide 
selection of modern machine tools and special- 
purpose machines. 

The machine shop, for ease of control, is sub- 
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divided into seven sections: general-purpose 
machines, automatic machines, rocker lever 
and rocker shaft bracket line, aluminium com- 
ponent machining, connecting-rod line and 
cylinder head line, cylinder block line and fly- 
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REAR OF CYLINDER BLOCK MACHINE LINE 


wheel and fly-wheel housing machining. On 
the lines where standard component parts are 
machined the raw materials are introduced at 
one end and the finished parts pass off the 
far end of the line through inspection to a 
large finished part stores which runs trans- 
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versely across the shop. Other component purts 
not suited to line production methods are made 
in batches on grouped machines and taken in 
stillages to the finished component stores. 

All process planning and jig and tool design 
is done by a special section of the organisation, 
and this section has, by the use of multi-tooling 
of machines and specially developed jigs, tools 
and fixtures, coupled with modern “ flow” 
production methods, combined a high rate of 
output with a consistent standard of precision 
and finish in all: phases 
of manufacture. A 
noticeable feature in the 
machine shop is the 
large extent to which 
dual loading and in- 
dexing fixtures aro 
used. Extensive use of 
this type of equipment 
does much to reduce 
time loss in machine 
loading by enabling an 
operator to load blanks 
at one end of a fixture 
whilst another com- 
ponent or set of com- 
ponents is being 
machined at the other 
end. Wherever possible, 
components are ma- 
chined in pairs or 
groups on successive 
faces to reduce loading 
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time and _ multiple 
handling from machine 
to machine. 


Automatic or pneum- 
atic clamping equip- 
ment is used on all 
fixtures and on the 
heavy machining lines 
gravity roller convey- 
ors are widely used 
to reduce operator 
fatigue and speed the 
movement of compon- 
ents between machining 
stages. To facilitate 
the handling of heavy 
components between 
the roller conveyors and 
the machines air hoists 
suspended from over- 
head runways are in- 
} stalled. In one of our 
illustrations on this page is shown the roller 
conveycr at the back of the cylinder block 
machining line and a pendulum conveyor which 
has recently been installed in this section. On 
this pendulum conveyor, which is arranged on a 
closed circuit, cylinder blocks are slung and 
remain for a predetermined period prior to the 
final machining of the bores. 

In the main component stores at the end of 
the production lines the parts made in the works 
are collected with the finished components 
purchased from outside sources, and issued in 
batches to the sub-assembly lines adjoining the 
main assembly lines. These assembly lines run 
at right angles across the shop parallel with the 
component stores and on the opposite side to 
the production lines. 

At the end of each production line the com- 
ponents undergo a final inspection before being 
passed into the stores and the assembly section. 
The cylinder blocks are bolted on to specially 
designed stands or carriages which run on rails 
leading round the end of the stores to the foot 
of the main assembly lines. Component 
assembly is lined up with engine assembly and 
as the engines progress down the lines the 
various component units are fitted. Having 
traversed the full length of the assembly line, 
each engine is finally inspected before being 
removed from its carriage by means of an over- 
head crane. From this point the engines are 
taken into the testing department next door 
and the carriages are returned to the foot of 
the assembly section. 

In the test shop standard engines are pre- 
pared for test by the fitting of support brackets 
and fly-wheels. After the sumps have been 
filled with oil the engines are loaded on to a 
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test brake and fully tested and inspected for a 
predetermined time, during which they are run 
at varying speeds ranging from idling to 
maximum. ‘Temperature readings of the lubri- 
cating oil and cooling water are constantly 
checked and fuel consumption measured. Any 
necessary adjustments are made in the test 
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cabinet complete with instruments for taking all 
the recordings needed for the completion of the 
test sheets. 

The Dynamatic tests keds, in order to obtain 
greater output, are being made double-ended 
so that one engine can be dismantled and 
replaced whilst the cther one is being tested. 





ENGINE ERECTION LINES 


shop to ensure standard performance of each 
engine. Before leaving the test shop the fuel 
pump and venturi adjustment of each engine 
are sealed and the individual history cards com- 
pleted. The test shop, which is shown in 
another of our illustrations, has two banks of 


Engines are loaded on and off the test beds by 
overhead cranes which traverse the full length 
of the shop, each crane covering one-half of the 
width of the test shop bay. Until recently 
engines under test were started by batteries, 
but a mains starting system has now been 





ENGINE TEST SHOP 


Heenan and Froude test brakes, seventeen 
being “‘ Dynamatic ” dynamometers and eleven 
water dynamometers. The Dynamatic dynamo- 
meters have the advantage that they are 
instantaneously reversible, a necessary require- 
ment when testing marine engines with reverse 
gearboxes. Each test brake has its own control 


installed, with a consequent saving of time and 
cost, 

Fuel and cooling water are piped to all parts 
of the test shop from separate compartments. 
After use cooling water is returned to a 
cleansing plant, where it is cleaned and cooled 
before being returned to the shop. After testing, 
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special components to suit individual customers’ 
requirements are added to the engines, which 
are afterwards sprayed with priming and ° 
finishing coats of paint. 

In addition to the departments directly con- 
cerned with manufacture the new works accom- 
modate a large development and design section 
and an engine repair and rebuilding section. 





Black Country Bicentenary 


CENTENARIES of engineering concerns in this 
country will soon become commonplace, since 
several have already occurred and so many are 
due to occur within the next decade or two. 
But a bicentenary, and particularly a bicen- 
tenary of a firm still carried on by descendants 
of the original founder, is much rarer. The 
bicentenary to which we refer was that of 
M. and W. Grazebrook, Ltd., of Dudley, 
Worcestershire. - It was commemorated by a 
lunch that was given by the firm on Thursday 
last, June 15th, at Dudley Town Hall to a 
representative gathering of guests, not only 
from firms in the Black Country, but also from 
institutions and public bodies in the country. 
Mr. Owen F. Grazebrook, M.A., J.P., chairman 
of the company, presided. 

The Grazebrook family came into the dis- 
trict as far back as the middle of the seven- 
teenth century and has been prominent in 
many of its industries. It was Michael Graze- 
brook the third (1723-66) who founded the 
the present firm of ironmasters, and it was 
Michael the fourth (1758-1826) who established 
in 1800 on the present site the blast-furnaces 
which produced the brand of cold-blast pig iron 
that created a worldwide reputation for the 
firm. 

Reorganisation of the works was undertaken 
in 1930, when welded steel fabrication was 
beginning to displace castings and forgings in 
many cases. In 1937 new engineering shops 
and a foundry were completed. Last year the 
latter was turned over entirely to fabricated 
work, tank wagons, homogeneous lead-lined 
chemical plant, &c., while a new foundry to 
take castings up to 15 tons weight was brought 
into service. 

During the lunch an interesting presentation 
—that of the beam engine dated 1817, used till 
1912 for blowing the blast-furnaces—was made 
by the chairman to inaugurate the newly 
established Industrial Museum in Birmingham. 
The Lord Mayor, Alderman A. Paddon-Smith, 
J.P., received the gift and supported by Mr. 
J. R. Menzies-Wilson, O.B.E., President of 
the Iron and Steel Institute, proposed the 
toast, of ‘Success to the Firm.” The engine will 
be preserved in situ and this arrangement 
is to be welcomed, because the roof principals 
of the engine house are of cast iron, no doubt 
of date 1817, when the rage for that material 
for uses, wise and otherwise, was approaching 
its height. 

The toast of “‘ The Guests ” was proposed by 
Mr. Christopher Grazebrook, managing director, 
and responded to by the Mayor of Dudley, 
Councillor G. 8. Marlow, J.P. After the lunch 
guests had the opportunity of passing through 
the shops and foundry to see the scale of the 
work carried out there. 


a 


PackinG FoR SAFETY AT THE Docks.—A paper 
read recently to the Southern Area of the Institute 
of Packaging by Mr. L. G. Taylor, M.Inst.T., of 
the Docks and Inland Waterways Executive, dealt 
with the important subject of “‘ Packing for 
Shipment.” In the course of it, Mr. Taylor pointed 
out that, since decasualisation, there had been a 
loss of specialisation in the docks. Registered 
dock workers must now be prepared to take any 
work offered to them, which sometimes meant 
using less experienced men for jobs of particular 
importance. Referring to large items, such as 
machinery, Mr. Taylor said that containers were 
frequently of peculiar shape, and he emphasised 
the need to provide lifting lugs or to mark the 
slinging points carefully. Another matter to be 
kept in mind was that such cases might require 
additional stiffening inside, especially at points 
where they had to take the pressure of the slings. 
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Blackheart Malleable Iron Foundry 


Y the course of a recent visit to Tipton we 

took advantage of an opportunity to visit 
the foundry of Hale and Hale (Tipton), Ltd., 
one of the largest producers of blackheart 
malleable iron castings in this country. Since 
our last visit to this establshment—see THE 
ENGINEER, April 14, 1933—the foundry has 
been extended and new methods have been 


casting. The outer bay on one side of the 
main foundry houses a battery of pulverised 
fuel fired open-hearth melting furnaces of 
17 to 25 tons capacity. The furnaces are 
tapped into 1 cwt ladles and the metal is dis- 
tributed direct to the moulding floor, thus 
ensuring minimum temperature loss. 

The metal through every stage of melting 





MAIN FOUNDRY FLOOR 


iptroduced to meet the greatly increased 
demands for blackheart malleable castings, 
which are now being made for a wide range of 
industries in weights from a few ounces up to 
about 120 lb. 

Improved methods introduced over the years 
have made it possible to produce castings with 
consistently high mechanical properties. The 
whole of the material produced in this works 
is to the requirements of the new British 
Standard 310: 1947, and a majority of the 
output gives test figures well in excess of 
Grade 3. Castings made to Grade 3 are the 
highest quality, of which the minimum require- 
ments are as follows:—Ultimate tensile 
strength, 22 tons per square inch ; yield point, 
12 tons per square inch; elongation, 14 per 
cent on 2in gauge length ; bend, 135 deg. bent 
cold round 2in diameter mandrel. 

In addition to malleable castings, the firm is 
now producing increasing quantities of a new 
pearlitic free machini material known 
as ‘“‘ Permalite,” which has the following 
approximate mechanical properties :—Ultimate 
tensile strength, 30-35 tons per square inch ; 
yield point, 19 to 22 tons per square inch; 
elongation, 6 to 8 per cent on 2in. gauge length ; 
bend, 90 deg.; Brinell, 165. 

Before we deal briefly with the works as 
they are to-day, our readers may find a few 
notes on the manufacture of blackheart mal- 
leable cast iron of some interest. At first 
castings are made in hard and brittle white 
cast iron to a closely controlled specification. 
In their orginal state the castings are almost 
unmachinable and are extremely brittle. 
Annealing converts this hard metal into black- 
heart malleable iron so well known to engineers 
for its strength, ductility and machinability. 
Annealing is carried out by subjecting the 
castings to a specific temperature range for a 
predetermined period in a non-oxidising atmo- 
sphere. During the annealing process the state 
of the carbon is altered; the carbon is separated 
from its compound with iron and deposited 
as free graphite, rendering the castings malleable 
and readily machinable, the finely dispersed 
graphite acting as a natural lubricant. 

Mar FounpDry 

The main foundry buildings, which are very 

extensive, are chiefly confined to moulding and 


is carefully checked by a competent laboretory 
staff. Analyses are taken from bath samples 
and in a matter of minutes additions made as 
required. Three tests are taken during each 
melt and test bars are cast for proving mechan- 
ical properties after annealing. 

Almost the whole of the moulds are machine 
produced either by power or hand machine. 
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The core shop is situated at one end of the 
foundry for easy distribution of cores to tho 
moulders. The equipment in this shop includes 
core blowers for producing precision cores in 
large quantities and a battery of gas-fired batch 
and rotary core driers. 

After coring-up and closing the moulds arv 
cast and left to cool for varying periods accord- 
ing to the class of job in hand. When cool th 
runners and risers are knocked off and th 
castings are transferred by electric truc! 
to a hardwarehouse for rough cleaning and 
inspection. From the hardwarehouse th: 
castings are taken to the annealing oven 
situated in the bay running along the side of the 
main foundry opposite to the melting furnaces 
The ovens, which are of Beehive construction 
and fired with producer gas, each have an 
average capacity of 35 tons. 

The castings are packed with old fouadry 
sand or chemically inert material in circular 
pans which are built up to form vertical stacks. 
In the blackheart process only chemically inert 
materials are used for packing as the process 
is one of graphitisation and not oxidation, 
as in the case of the whiteheart process. The 
packing medium in annealing blackheart plays 
no active part except to prevent the castings 
coming in contact with actual flame, and to 
support them whilst in the plastic state. The 
joints of the pans are luted and for the annealing 
process the openings of the ovens are bricked 
up and sealed. 

From packing to emptying an oven the an- 
nealing process takes about ten to fourteen days, 
according to the size of oven. The maximum 
annealing temperature is approximately 870 deg. 
to 900 deg. Cent., the critical temperature 
being approximately 700 deg. Cent. The 
temperature in an oven is gradually increased 
to the maximum point and then reduced slowly 
to about 580 deg. Cent., after which the oven 
is allowed to cool naturally. Strict laboratory 
control is essential over the raw materials used 
and the melting and annealing processes, and 
for this reason the company maintains a well- 
equipped laboratory. 

In addition to large pattern shops fully 
equipped for the making of both metal and 
wooden patterns, the establishment includes 
a machine shop which is engaged in finishing 
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ANNEALING OVENS BEING EMPTIED 


A small amount of castings are made by hand 
for special small quantity work or prototypes. 
The main foundry floor, to be seen in one of the 
illustrations on this page, has good accommoda- 
tion for completed moulds, leaving ample space 
for casting and transportation of molten metal. 
As the casting temperature is considerably 
higher than in a grey ironfoundry the speedy 
distribution of metal is of much importance. 


castings to customers’ requirements as well as 
producing the firm’s well-known design of 
pit props and other equipment. 

To make possible an increase in its present 
output the firm is now building a large 
melting shop, in which rotary furnace equip- 
ment is to be installed, and a foundry for 
the production of the lighter types of castings. 
These extensions will also make it possible to 
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moet the growing demands for ‘“ Permalite ” 
castings which are at present made in a section 
of the main foundry. 

Upon walking round the foundries and 
finishing shops it was interesting to note the 
great variety of production, ranging from cast- 
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ings for hand tools to parts for every type of 
agricultural machine, tractor, car and commer- 
cial vehicle. In fact, at this establishment 
it is evident that castings for almost every 
branch of the engineering industries are being 
produced. 


A Model High-Voltage D.C. 


Transmission System 


INCE the end of the war the Electrical 

Research Association has devoted a consider- 
able amount of effort to the study of d.c. trans- 
mission. Plans are being considered for the 
erection of an installation on the pilot scale by 
the joint direct efforts of its members: in the 
meantime, those aspects which can be treated 
theoretically and by experiment at much 
reduced scale have been examined at the E.R.A. 
research laboratories. An essential element 
of this work has been the construction of a 
model system. Through the kind offices of 
one of its member firms* the E.R.A. has been 
enabled to exhibit this model system at the 
1950 British Electrical Power Convention at 
Harrogate. 

The use of high-voltage direct current for the 
transmission of bulk power over long distances 
has the advantage of considerable reduction of 
the cost of the line because each d.c. circuit 
requires two conductors only and the nature 
of the insulation stresses allows a working 
voltage which for overhead lines with given 
insulation is 1-4 times that for a.c., and for 
cables even more owing to the absence of dielec- 
tric losses. The restrictions on the current 
rating per circuit which with a.c. over long 
distances are imposed by considerations of 
stability do not apply with d.c. 

The savings on line cost, however, are offset 

to some extent by the additional cost of the 
terminal stations containing the converting 
equipment. For this reason high-voltage d.c. 
transmission is competitive with a.c. for over- 
head lines only from distances over 300 miles, 
though for cables its advantages are more 
pronounced and d.c. has good prospects for 
nearly all schemes where cables have to be 
used for technical reasons, e.g., for sea or desert 
¢ " 
Alternating current circuit breakers, which 
permit the integration of huge interconnected 
systems and the grid, rely on the zero passage 
of the current. This principle does not hold for 
d.c., but there are certain compensations in 
the possibilities of grid control. These reasons 
make d.c. complementary rather than anta- 
gonistic to a.c. which retains unchallenged 
superiority for generation and distribution 
because of its simple transformability. 

The field of application for high-voltage d.c. 
transmission, although restricted, is large 
enough, in the opinior of many engineers at 
home and abroad, to justify its development in 
order to provide new possibilities for the 
harnessing of world power resources. The 
development of d.c. transmission on a sound 
engineering basis has to face the fact that it 
must be applied directly at a scale of voltages 
and powers which has been reached gradually 

a.c. transmission in the course of steady 
development over sixty years. There is thus 
a large step to be taken from the present appli- 
cations of direct current of some hundreds of 
amperes at 3kV for traction, or some tens of 
amperes at 20kV, for broadcasting, to the 
new demands for, say, 500A at 200kV for 
d.c. working. 

In the circumstances every artifice must be 
utilised to gain experience in this new field on 
a broad basis. Effort must be so directed that 
the operation of the full-scale pilot plant 
where the converters undergo their ultimate 
trial at full voltage and full current is freed as 
much as possible from any difficulties arising 
from incomplete knowledge of any factors 
which can satisfactorily be studied in test 





* Enfield Cables, Ltd. 


arrangements in which either only the full 
voltage, but not substantial, current is needed 
(insulation, corona), or not even the full voltage 


PART OF MODEL D.C. TRANSMISSION SYSTEM 


is required. It is this latter section of the 
research which is handled on the E.R.A.’s 
high-voltage d.c. transmission model. 

The model operates at a voltage of 1200V 
(i.e., 600V between each line conductor and 
earth) and a full load current of 10A. It is 
small enough to provide almost the flexi- 
bility of the modern a.c. network analyser, 
and yet large enough to permit coupling to 
synchronous machines for the study of stability 
problems in a.c. systems in which a la 
proportion of the power is supplied through a 
d.c. link. 

The problems to be investigated are mainly 
operational, concerning starting, control, pro- 
tection and stability. The converter stations 
are designed to represent a full-scale plant with 
six single-anode valves in three-phase bridge 
connection between each line conductor and 
earth. This same connection is used on the 
model, the transformers being alternately 
star-star and star-delta, as would obtain in 
practice. Thyratrons represent the single- 
anode valves. 

The main property of the model, part of 
which is illustrated herewith, is flexibility of 
all items which are of importance in connection 
with the problems to be investigated. The 
transformer windings and the smoothing 
reactors are tapped ; the transformer reactance 
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of the inverters, which has a bearing on the 
commutation conditions, can be varied over a 
wide range. 

The rectifier and the inverter have a very 
flexible arrangement for the grid control of 
the main valves which can be “ compounded ” 
to an adjustable extent by the current in the 
transmission circuit. An electronic tripping 
circuit of which the inertia can be adjusted from 
zero upwards blocks the main valves when 
faults occur and the inverter tripping circuit 
can, if desired, be linked with the corresponding 
rectifier—a condition which in actual schemes 
would have to be achieved by h.f. pilot links. 

A factor often overlooked in publications 
on d.c, is the effect of line capacitance. On the 
E.R.A. model it is possible to represent lines 
with typical parameters of capacitance and 
inductance, comprising 
up to 600 miles of 
cable and up to 1050 
miles of overhead line 
of which the first 200 
miles of cable are built 
up from units of 10 
miles each, and the first 
300 miles of overhead 
lines from units of 30 
miles each, as is nec- 
essary for accurate 
study of the effects of 
the main harmonics. 
Only half the line part 
of the laboratory 
model is shown at the 
exhibition. Certain 
components represent- 
ing some a.c. system 
parameters are also not 
shown. 

Investigations made 
so far on the model 
have given useful in- 
formation. The causes 
of starting troubles 
which had prevented 
one large German 
pioneer plant from goe 
ing on full load have 
been elucidated and 
have been countered by 
simple measures. Con- 
ditions of instability 
such as certain kinds 
of hunting which occur 
on lines with large 
capacitance have been 
studied and means for 
their prevention estab- 
lished. Improvements 
of the control arrange- 
ments have been tried 
taking account of the 
dynamic conditions 
during faults in the a.c. system. These 
investigations have had the important result 
of permitting normal operation of the model 
under conditions very near the theoretical 
stability limit—that is, with minimum demand 
for reactive kVA from the system receiving 
power. ; 


Rattway Track-Layine Unrrs.—British Rail- 
ways are to build six more re — for 
use in speedily relaying lengths of line with pre- 
fabricated sre. Five of these units will be built 
at Swindon and when completed will be used in 
the Western, North Eastern and Scottish regions. 
They will be operated by hydraulic power. The 
remaining unit will be built by and used on the 
Southern Region and will be operated by com- 
pressed air. The new units will consist of vehicles 
equipped with cantilever lifting arms, which can 
swing out over an adjoining track, lift out a 60ft 
length of track weighing 4} tons, and replace it 
with a new section of prefabricated track. As 
this complete operation takes only about four 
minutes, relaying is greatly speeded up and the 
period during which train services are interfered 
with is co mdingly reduced. These units 
are so’ designed that they can be used in tunnels 
and other confined spaces, where there is no room 
for cranes. 
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THE SCHUMAN PLAN AGAIN 


SINCE we last wrote a month ago in these 
columns about the Schuman plan the situa- 
tion has become a little clearer. By requiring 
that this country should express approval of 
the plan in principle—an action the Govern- 
ment very rightly felt it could not take with- 
out a much fuller examination of the issues 
involved than time permitted—the French 
effectively, though not intentionally, ex- 
cluded this country from the Conference 
which opened last Tuesday between France 


and the other participants, Western 
Germany, Belgium, Luxembourg, the 
Netherlands, and Italy. The Germans 


have enthusiastically welcomed the plan. 
But it is less easy to be sure that it is 
as welcome to other participants, whose 
representatives may indeed have gone to the 
Conference table with certain reservations in 
mind. For, when Britain is excluded, France 
and the Saar and Western Germany combined 
control outputs of about twice as much crude 
steel, twice as much ore and about four times 
as much coal as all the remaining smaller 
producers put together. Moreover, it is the 
smaller producers that depend more com- 
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pletely than the larger upon imported sup- 
plies either of coal or ore or both. Belgium 
and the Netherlands, for instance, have no 
iron ore, and Luxembourg and Italy 
have no coal. More than one of these smaller 
producers may therefore have felt bound to 
accept in principle what had already been so 
accepted by France and Germany, with the 
object of attending the Conference and to 
protect its own interests. 

But though it is now known which nations 
intend to become partners in the Schuman 
scheme and it is now also certain that 
Britain, although informed about the pro- 
ceedings at the Conference, will take no part 
in them, very little else has become clear. 
Indeed, the untimely recent issue of a 
“Party”? document has by no means 
smoothed the course of discussion of the 
Schuman or any other international plan for 
European co-operation! It is still true, as 
Mr. Attlee remarked when the Schuman 
proposals first saw the light, that they have 
“ far-reaching implications for the future 
economic structure of the participating 
countries.”” But it is very little easier now 
than it was a month ago to see at all fully 
what those implications are. What is certain 
is that they need closer study by this country 
than by any other of those concerned, For, 
as in so many other international economic, 
financial and industrial matters, Britain 
stands in coal and steel production in a 
“ special” relation to the Continent. The 
British Iron and Steel Federation published 
last week-end its May Bulletin. That number 
contains the table which we reprint on page 
733 of this issue. It shows that the pattern 
of Britain’s import and export trade in steel 
is significantly different from that of the 
other European countries. In 1949, out of 
the total of Britain’s steel exports, only 
17 per cent went to nations in the Schuman 
group. The corresponding figure for France 
and the Saar (exclusive of certain classes of 
steel) was 25-5 per cent; for Western 
Germany 58-9 per cent and for Belgium and 
Luxembourg 48-4 per cent. Furthermore, 
the post-war pattern is distorted by the after- 
math of war. The corresponding figures in 
1934 were: Britain, 12 per cent; Western 
Germany, 45 per cent ; Belgium and Luxem- 
bourg, 45 per cent; and France and the 
Saar, no less than 60 per cent. That differ- 
ence by itself makes Britain’s position special 
and it must in any circumstances have caused 
the Government and the Federation to 
hesitate to join any plan conceived like 
Monsieur Schuman’s. For under Monsieur 
Schuman’s original conception his common 
higher authority would have been charged, 
not only with the duty of securing in the 
shortest possible time the modernisation of 
production and the improvement of quality, 
but also the supply of coal and steel on 
“identical” terms to the markets of 
member countries, and the development 
“in common” of export to other countries. 
Could the British iron and steel industry 
under its special circumstances, differing 
from those of other participants, hand 
over so much control of its export trade to a 
primarily Continental authority ? 

There are, of course, at least three ways of 
looking at the Schuman plan. Politicians 
see as one of its greater advantages the ending 
of fears of German re-armament for aggressive 
war. To economists, particularly those who 
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can see salvation only in an integration of 
Western European economies, the plan is 
obviously attractive. But more “ down-to- 
earth’ trade and commercial interests also 
merit consideration. As the Bulletin already 
quoted puts it, “the movement of steel in 
Europe, if present development trends con- 
tinue, will be reduced by the efforts of many 
small users to achieve self-sufficiency at the 
expense of efficiency. The political problems 
and the resulting confusion of artificia! 
barriers following the two World Wars have 
reduced the European steel and coal indu:. 
tries to a large number of isolated units, 
which, for economic operation, obviously 
require some form of co-ordination.’’ Figures 
given in the Bulletin show, indeed, how neces- 
sary that co-ordination is amongst a grou) 
of nations so mutually dependent upon eac): 
other. But co-ordination by no means 
necessarily requires the creation of the great 
central and apparently omnipotent inter- 
national authority envisaged by Monsieur 
Schuman. That is a point that Monsieur 
Schuman himself may already have recog- 
nised. For, according to a report in The 
Times, he said on June 18th in Paris: 
‘Everything connected with trade and the 
use of the products will be outside the scope 
of the high authority in charge of the pool.’’ 
The situation certainly now needs clarifying. 


BIRMINGHAM AND MECHANICAL 
ENGINEERING 


As the city which contains the site—and, 
indeed, the relics—of the first factory ever 
established for the specific purpose of con- 
structing heat engines, Birmingham must 
always have a special interest for students of 
technology. It has, inter alia, the further 
interest for engineers that here, rather 
more than a century ago, was founded the 
Institution of Mechanical Engineers. There 
is thus no spot on earth more appropriate, 
as a meeting place for mechanical engineers, 
than the City of Birmingham, and it was 
most fitting that early in the second century 
of its existence the Institution should have 
gone to Birmingham for its summer meeting 
this year. Much to be desired, on such an 
occasion, was a brief account of the progress 
in mechanical engineering science which has 
taken place since the date of the last official 
visit paid by the Institution to its birthplace. 
This account was certainly given in the 
paper “ Mechanical Engineering in the Mid- 
lands, 1925-1950,” reprinted in abstract on 
page 746, wherein, after a few words of 
historical introduction, Mr. F. Vincent 
Everard sketched the salient developments 
beginning with power plant and ending with 
humanitarian considerations. The author is 
to be commended for having kept strictly to 
aspects peculiarly associated with the manu- 
facturing industries of the Midlands. A point 
he clearly brings out is the extent to which, 
in the twenty-five years, the oil engine has 
moved into a position of importance such as 
could hardly have been anticipated in 1925. 
That this progress has been much influenced 
by the earlier development—in Birmingham 
—of the forced-lubrication steam engine is 
obvious enough. For much of the general 
mechanical anatomy of the modern totally 
enclosed oil engine is taken from the forced- 
lubricated totally enclosed high-speed steam 
engine. Nor should we forget that the latter 
was a type of prime mover which originated 
in Great Britain. Makers of diesel engines 
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all over the world rapidly adopted total 
enclosure, without which the vast develop- 
ment of the modern quick-revolution heavy 
oil engine could never have taken place. 

Many of those present at the meeting 
showed interest in the section of the paper 
wherein the author deals with manufacturing, 
and particular note was taken of his remarks 
on craftsmanship. Well known (though 
modestly omitted from the paper) is James 
Watt’s pungent reference to the “ villanous 
bad workmanship ”’ of the artisans of his own 
country. Watt was not the first steam engine 
maker to find what he needed in Birmingham. 
Long before his time, Newcomen and Calley 
had made their way to this metropolis of 
craftsmanship. We read, for instance, that 
‘they were at a loss about the pumps, but, 
being so near Birmingham and having the 
assistance of so many admirable and in- 
genious workmen, they soon came to the 
method of making the pump valves, clacks 
and buckets; whereas they had but an 
imperfect notion of them before.” Mr. 
Everard has something to say on the foundry 
question as, for example, where he remarks 
that, “ however much welding technique may 
have advanced during recent years, the iron- 
foundry still holds its own irreplaceable, 
though not immaculate, place.” Very true ! 
If we do not recognise the vital importance 
not only of keeping alive but of stimulating 
the trade of the iron moulder, we are certain 
to suffer. What was a serious problem to 
Boulton and Watt at the end of the eight- 
eenth century is a still more serious problem 
in the middle of the twentieth. In another 
reference to craftsmanship Mr. Everard 
writes: ‘There must be craftsmen, for 
mechanical engineers will always want special 
equipment individually built for special 
purposes, just as will the production engineer. 
The semi-skilled man in the mass-production 
trades will need the complicated multi- 
process machine tools to operate. The 
solution may lie in an increase in price of the 
specially designed, craftsman-built article ; 
is there, on the other hand, a possibility of 
making the craftsman proud of his attainment 
and skill by giving him some form of recog- 
nised status ? He is the backbone of British 
engineering.” There is no practical engineer 
who will not agree that the composer of the 
above sentences knows what he is writing 
about. 

Let us by all means recognise and encourage 
the craftsman, just as Boulton and Watt, long 
ago, encouraged such men as Joseph Harrison 
and William Murdock. As an instance of 
Boulton’s solicitude for a valued craftsman, 
it is on record that when Harrison had been 
rendered a sick man by his efforts to put the 
Bow engine in order, Boulton wrote to Watt 
asking him to send a doctor to attend 
Harrison : “‘ Let the expense be what it will,” 
he writes, ‘‘ until you think him safe landed.” 
This worthy humanitarianism still reverber- 
ates in Birmingham, and Mr. Everard refers 
not only to those changes in conditions which 
have had the effect “ of improving the status 
of the average employee,” but to the estab- 
lishment of facilities for rehabilitation. Com- 
paring the procedures in hospital rehabilita- 
tion and factory rehabilitation, Mr. Everard 
comes down strongly on the side of the latter. 
Rehabilitate a man, he writes, “ in a factory 
on a normal production machine, and he not 
only produces normal goods and money for 
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his own pocket, but as he mixes with his 
normal workmates his morale is considerably 
improved.” How this remark would have 
pleased Boulton, who, as we know, instituted 
a Mutual Assurance Society in connection 
with Soho Works, doubtless the first of its 
kind to be established in any mechanical 
engineering industry. We know also that it 
was his habit to give his fitters an occasional 
dinner—as in Cornwall—and to entertain 
them on a much larger scale at Soho. It is 
indeed a good augury to note that human 
relations in industry occupy so appreciable 
a proportion of Mr. Everard’s paper, nor 
can it be doubted that the health of our 
engineering industry must greatly depend 
on the strengthening of these relations 
and on the wise encouragement of true 
craftsmanship. 





Literature 
SHORT NOTICES 


British Steam Horses. By George Dow, 
A.M.Inst.T. London: Phoenix House, Ltd., 
38, William IV Street, W.C.2. Price 12s. 6d. 
net.—In his introduction Mr. Dow states that 
he has written this book primarily for the 
younger generation of locomotive enthusiasts 
who want to know more about the steam loco- 
motive and all its aspects, and that it does not 
pretend to cater for the technician or student 
of locomotive evolution. We feel, however, 
that following, as it does, several other very 
interesting books from the same pen and the 
fact that—irrespective of his standing and 
knowledge—the lover of the steam locomotive 
reads all the literature he can on the subject, 
Mr. Dow’s latest effort will be welcomed by a 
wide public, both technical and non-technical. 
The book opens with a clear, concise explana- 
tion of the main features of the steam loco- 
motive, followed by a brief résumé of the careers 
of some famous locomotive designers and the 
effect of their work on the development of the 
steam locomotive. Other sections deal with 
the construction of a modern locomotive and 
describe some well-known types of modern 
engines. It concludes with an outline of the 
organisation and lay-out of a running shed and 
a section giving notes on some locomotive and 
other speed records. A number of excellent 
photographs are reproduced to supplement the 
descriptions and add considerably to the 
attractions of the book. An entertaining 
volume, which will be enjoyed by all steam 
locomotive enthusiasts. 





Radio-Frequency Heating Equipment. By 
L. L. Langton, A.M.I.E.E. London: Sir Isaac 
Pitman and Sons, Ltd., Parker Street, Kings- 
way, W.C.2. Price 17s. 6d.—This book is 
mainly concerned with the theory and design 
of self-excited power oscillators for producing 
radio-frequency power in the form of heat. It 
is not intended to be a handbook on the subject, 
and the practical application of the technique 
is only treated in a general way in the two final 
chapters of the book. The theory of dielectric 
and eddy-current heating is introduced briefly 
in the early chapters to preface the main body 
of the text, in which the author deals with the 
design of thermionic generators, dielectric 
heating work circuits, and eddy-current heating 
work circuits. There are separate chapters on 
thermionic valves and power supplies. 

At the risk of over-simplifying the mathe- 
matical treatment the author has in certain 
instances set out equations in a rather un- 
familiar guise, without giving the full deriva- 
tion. This has been done deliberately with the 
intention that the text should be read through- 
out before returning to those chapters in which 
the reader may be particularly interested. 
Having reached this stage, it is anticipated that 
there should be little difficulty in developing 
the over-simplified expressions with the help of 
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the notes given in Appendix I. Another 
appendix outlines the properties of dielectrics 
and a third contains tabulated data relating to 
British valves ‘suitable for radio-frequency 
heating equipments. 


Pulses and Transients in Oommunication 


Oirewite. By Colin Cherry, M.Sc. (Eng.), 
A.M.LE.E. London: Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 32s. 


—Described in a sub-title as an introduction to 
network transient analysis for television and 
radar engineers, this book aims to provide a 
link between simple orthodox alternating 
current theory and operational methods of 
analysis. From the outset the author antici- 
pates the difficulty experienced by many people 
in finding a suitable start point when setting 
out to supplement their knowledge of steady- 
state circuit theory by a study of transients. 
Accordingly, the book attempts to give readers 
the essential foundation based, as far as possible, 
on rigorous physical arguments using no more 
than eleraentary mathematics. Appropriate 
bibliographical references are made in the text 
to introduce the reader to the existing literature 
on the subject. 

The book begins with an elementary chapter 
on the basis of network analysis and of the 
physical significance of the solutions of differ- 
ential equations. Then, making use of con- 
jugate vectors, the wave forms and spectra of 
electric signals are examined and the results 
are used as means of describing the steady- 
state selectivity of communication networks. 
The next two chapters are concerned, respec- 
tively, with the transient response of networks 
and with some of the simplifications that can 
be achieved by using idealised characteristics. 
Applying the results to practical circuits, the 
sixth chapter deals with the transient response 
of chains of amplifier stages in a communication 
channel, and in the seventh chapter asymmetric 
sideband channels are considered, a simple 
method being given for calculating the dis- 
tortion of either steady-state or transient 
signals. The final chapter deals mainly with 
network response to very short impulses. 


Sewage Treatment : Design and Specification. 
By L. B. Escritt, A.M.I.C.E., F.I.San.E. 
London: The Contractors’ Record and Municipal 
Engineering, Lennox House, Norfolk Street, 
W.C.2. Price 30s.—An account is given in this 
volume of the main principles underlying 
sewage treatment and of the methods adopted 
in the design and specification of sewage treat- 
ment works. It is intended primarily to give 
practical assistance to those actually engaged 
on engineering design, but the description of 
the processes involved in sewage treatment is 
given in sufficient detail to serve the student 
working for specialist examinations. 

The opening chapter contains some general 
notes on the disposal of sewage, and the book 
then goes on to discuss the chemistry, strength 
and flow of sewage and the way in which dis- 
posal works are laid out. The preliminary 
treatment which is generally common to all 
types of disposal works, and the treatment of 
storm water are next dealt with, the theoretical 
and practical aspects of sedimentation being 
given in some detail. Next, the three common 
types of disposal works, land treatment, 
percolating filter treatment and the activated 
sludge treatment are described. There is a 
chapter on the treatment of trade wastes and a 
chapter about the disposal of sewage from 
isolated buildings and communities. Con- 
structional details and specifications are also 
discussed, and typical specifications are given 
as an illustration of the way in which works 
should be carried out. 

The book is intended to form a pair with the 
author’s earlier volume, ‘“‘ Sewerage Design and 
Specification,” and has been produced generally 
on the same lines, although some overlap of 
material has been allowed to make the present 
volume complete in itself. It is well illustrated 
with diagrams and photographs, and contains 
numerous useful charts and tables, and should 
prove a very useful work. 
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British Electrical Power Convention 


jeer British Electrical Power Convention, 
which is being held in Harrogate this year, 
was Officially opened on Tuesday June 20th, 
with a civic welcome by the Mayor of 
Harrogate, followed by the Presidential 
Address by Sir Vincent de Ferranti. 

Sir Vincent, who is the Convention’s first 
President to be chosen from outside the ranks 
of the electricity supply industry, introduced 
his address by affirming that, although he 
was an electrical manufacturer, he had no 
authority to speak on behalf of anybody 
except himself. Depending on one’s occupa- 
tion and experience one approached the 
problems of the industry from different 
angles. He, for his part, saw the industry 
largely in the light of inventions and dis- 
coveries being applied, over an ever-widening 
field, for the benefit of man. 

Abstracts from Sir Vincent’s Presidential 
Address are reproduced below. 





Last year our convention dealt largely 
with the electric system itself. This year 
we have the emphasis on improvements in the 
art of generation, together with a balanced 
economic survey of the industry by Sir Henry 
Self, and I hope that some future convention 
will concentrate on the art of utilisation. 

A reminder of the vast deal of work to 
be done in this field is found in the D.S.I.R.’s 
estimate that 2,400,000 tons of smoke are 
emitted into the atmosphere every year, 
divided in the following way :—Domestic, 
54 per cent; industry, 29 per cent; rail- 
ways, 17 per cent; electric generating 
stations, 0-4 per cent. 

There are the obvious applications, such 
as the electrification of the railways and the 
very important domestic applications, includ- 
ing complementary schemes for district 
heating by means of such apparatus as pass- 
out turbines as well as the heat pump. At 
the same time, consideration should be given 
to the insulation of houses and the saving of 
cost effected by building houses without 
chimneys. 

With an electric system all sorts of unex- 
pected and considerable loads appear. An 
example of this is radio and television, which 
have not only made a supply of electricity 
an absolute necessity in every home, as 
indicated by the rapid increase in the number 
of consumers connected during the boom 
years of that industry, but have brought a 
connected load of 1,200,000kW to the supply 
system. 

Already electricity supply has become such 
an important factor in the country’s economy 
that it has been nationalised, and in some 
quarters is looked upon as a greedy devourer 
of the nation’s limited capital resources. 
This outlook is once more retarding the 
natural growth of this industry, which can 
help all other industries so much in raising 
their productivity and so making more 
resources available both for capital and 
consumption goods. 

We hear that the financial requirements 
for the capital programme of the Authority 
and Boards have been cut down by the 
Treasury, and that at the other end the use 
of the means of application is being stifled 
by purchase tax. We read in the Budget 
speech of the Chancellor of the Exchequer 
that “‘ there is still, unfortunately, a serious 
bottleneck in electrical power generation, 
and we are not yet through with those 
difficulties.” At the same time, action is 
taken by his department which would appear 


to prolong “ those difficulties ” indefinitely. 
As the originator of and enthusiast for pro- 
ductivity teams with America, it might be 
thought he would take more notice of the 
Co-Chairman of the Anglo-American Council 
of Productivity, Mr. Philip Reed, who said : 
“It is rather meaningless to talk about 
increasing industrial productivity in the 
United Kingdom without providing more 
horsepower per worker. That is the only way 
to lengthen your worker’s arm. More 
electricity is the cornerstone of more pro- 
duction.” 

May it not be necessary for Lord Citrine, 
like that other great public servant before 
him, to turn his blind eye to the telescope 
when the signal is hoisted to delay his action 
for the public good. As long as the plans 
of the Authority and Boards are prepared for 
a sufficient number of years ahead and the 
orders placed for the necessary equipment, 
would there be serious trouble if the manu- 
facturers found that they could deliver the 
plant in three years instead of five ? 

With the very full information available 
to them, the B.E.A. have to plan their for- 
ward programme both as regards the avail- 
ability of capital and plant. The fact that 
the very numerous manufacturers have to 
do the same must not be forgotten. In my 
view, one of the great benefits of this con- 
vention is that all parties may have a fair 
understanding of the plans, prospects and 
requirements of the industry on which to 
base their own plans, remembering that unless 
they, each in their own sphere, can meet the 
calls made upon them, the nationalised 
industry cannot give satisfaction to its 
customers. 

The capital which has to be spent by 
private industry must be spent years ahead, 
so that it can make the plant which becomes 
the capital equipment of the Authority. 
This requires the dissemination of informa- 
tion from the Authority long before the 
plant is required, and at a later date nothing 
will overcome time lost at this stage. It is 
inevitable that when a rapid change is 
required in the rate of output of an industry, 
out-of-balance conditions will continually 
arise with all their frustrations and irritations. 

We all saw this happen in a very intense 
form during the changing phases of the last 
war. We are seeing it now in a very much 
modified form in the expansion of the elec- 
trical industry as it affects the British Elec- 
tricity Authority and Boards. The manu- 
facturers applied their enterprise and initia- 
tive to overcoming the obstacles of controls 
and shortages, and took the first step in the 
expansion of their industry by obtaining 
plant and equipment, to be followed by 
increases in the personnel employed. 

To get a picture of what has happened in 
this respect in the manufacturing electrical 
industry, I have compared the published 
balance sheets of four large manufacturers 
and find that in the last four years their 
fixed assets have increased by 94 per cent, 
so that, provided the orders are placed with 
the people who have increased their facilities, 
there should be no prolonged difficulties 
about the supply of plant. Indeed, it is a 
fact that a great amount of plant is in stock 
awaiting the erection of generating stations, 
and very serious gaps are developing in the 
forward programmes of some of the 
manufacturers. 

Turning to boilers, I find that the largest 
maker has increased his fixed assets by no 
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less a figure than 188 per cent. That is to 
say, they are nearly three times what they 
were four years ago, and this fact would 
appear to me to give strong backing to the 
boilermakers’ statement that they will be 
able to put at the disposal of the Authority 
in 1954 a total evaporative capacity of 
20,000k-Ib per hour. It} is to be hoped 
that after the great efforts and risks taken 
by the manufacturers, the large amount of 
boilers and plant which can be made avail- 
able will not have to be diverted to othr 
people because the Authority have not the 
power stations, or the necessary financi:l 
allocations available. 

While the heavy plant manufacturers ai 
rapidly expanding, the case of the manu- 
facturer of consuming devices is very 
different. Here there is considerable unde: - 
employment and waste of productior 
facilities. This must also have its effect 
on the contractor and wholesaler. 

While the B.E.A. and Area Boards are 
the most important customers of the manu- 
facturers, to whom they look for wise help 
in keeping a sound manufacturing industry, 
they are not the only customers. Th: 
industry has become the third largest exporter 
which this country possesses, having exported 
goods to the value of £140,000,000 in the 
year 1949. This is 10 per cent less than the 
exports of the textile and motor-car indus- 
tries. When questions of standardisation 
arise, this export market must not be 
forgotten. 

Once again, as far as the manufacturers 
are concerned, the supply industry, both at 
home and abroad, is not their only customer, 
as very many concerns include the radio 
and communication industries. Of the total 
number employed in the electrical manufac- 
turing industry of 500,000, about 200,000 
are working in the electrical machinery and 
wires and cables group, and probably 50,000 
of these are employed on plant and equip- 
ment for the Authority and Area Boards. 

This mixture of applications and interests 
is @ great advantage to all concerned on 
account of the flexibility which it induces 
and the cross-fertilisation of ideas, productive 
of advances in all directions. 

Each section of our industry is always 
trying to see how it can make a contribution 
to the advancement of the whole. The 
manufacturers havea particular responsibility 
in the advancement of the art, as to them 
naturally falls the discovery of new ideas 
and their development up to the stage of 
practical utility. 

The loose structure and varied pattern of 
private enterprise is particularly suitable 
for this creative endeavour. In creative 
and development work, both brains and 
money are required, and the former are 
very rare, and we have not discovered how to 
increase the supply. Money is much simpler, 
and the question arises whether enough is 
being spent in our industry. 

One large firm advertises that it has a 
turnover of £50,000,000 and is spending 
£1,000,000 per year on research. That 2 per 
cent is collected from the customer, and is a 
very good investment for all concerned. 
It seems a very small sum compared with 
what is being spent by the electrical industry 
on behalf of Government departments. On 
the other hand, it may be said that this 
modest expenditure has put the knowledge of 
what can be done so very much ahead of 
what has been done, that it is quite sufficient. 
Of course, one must allow for the paralysis 
caused by the war, otherwise it would be 
a grave reflection on our rate of application 
of new ideas that the whole plant of the 
Authority, other than about 2,000,000kW 
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has an efficiency of less than 24 per cent at 
least twenty years after plant of this efficiency 
or better had been designed. 

1 think we should congratulate the leaders 
of the supply industry on the way they have 
tackled the great organisational problems 
which they had to face on nationalisation. 
Up to now we have only seen them function- 
ing in their formative period, hampered by 
lack of plant, but we look forward to a time 
of great advance when their organisatio \ 
and personnel have had time to settle down 
and they will be able to take advantage of 
the latest, largest, most efficient plants, 
ideally situated and appropriately con- 
nected by their 1382kV, 275kV and 380kV 
main lines. If their advance proves to be 
as rapid as that of their predecessors, some- 
where between the years 1970 and 1985 
the all-electric idea will have been trans- 
formed into the all-electric age. 





At the afternoon session on Tuesday 
20th, Sir Henry Self, Deputy Chairman 
(Administration) of the British Electricity 
Authority, presented a paper on the economics 
of electricity supply. 

Starting with a brief history of the 
development of the supply industry and its 
growth in size and national importance, 
the paper went on to describe the vesting 
day inheritance, to consider the capital 
structure, to analyse works costs of genera- 
tion, and to discuss the impact of both 
these factors upon present and future 
revenue. Particular reference was made 
to the burden of increasing capital charges, 
by contrasting essential capital expenditure 
with the cost of amenity preservation and 
by pointing out ways of counteracting the 
trend towards rising production costs by 
reorganisation and increased efficiency. 

The central theme of the paper was that 
the industry was faced with the economic 
problem of how to maintain a “ cheap and 
abundant ” supply of electricity. Because 
electricity could not be stored it must needs 
be generated “on demand.” The fact that 
there would always be a peak problem 
emphasised the need for compiling a tariff 
structure designed to promote sales at off- 
peak periods and to divert sales from peak 
periods. From this basis the paper pro- 
ceeded to review the tariff structure and to 
make a tentative assessment of the financial 
condition of the industry in the year 1955-56. 

A section of the paper was devoted to 
a discussion of the plant shortage and the 
means by which the industry was trying to 
honour its obligations to the nation by a 
balanced development within the prevailing 
restrictions. The industry also had to 
satisfy the nation that it was being run 
with the optimum efficiency by an organ- 
isation intent upon achieving financial success 
while giving maximum service to the 
consumer. 

The final portion of Sir Henry Self’s 
paper took the form of a glance at the future 
prospects of the industry, referring to such 
topics as coal and transport costs, prospective 
demands for electricity, railway electrificae 
tion and technical improvements. 

On Tuesday evening sy er attended a 
reception at the Royal Hall by the President 
of the convention, Sir Vincent de Ferranti, 
and Lady de Ferranti. 


_ADVANOES IN LAMPS AND LIGHTING 


At the third session, on Wednesday 
morning, a paper entitled “‘ Advances in 
Lamps and Lighting’ was presented by 
Mr. L. J. Davies, on behalf of the Electric 
Lamp Manufacturers’ Association. As sug- 
gested by its title, this paper was concerned 
first with advances in the design and manu- 
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facture of lamps, and secondly, with advances 
in the application of light sources and in the 
art and technique of lighting. The author 
first showed that, although no new basic 
principles of light generation had been 
discovered, certain detailed improvements 
had been made in the known methods of 
producing light by the incandescence of 
solids, the excitation of gases or vapours, 
and the fluorescence of solids. Thus, a new 
example of the first method consisted in 
raising a solid to incandescence by electron 
bombardment rather than by electrical 
conduction. Likewise, although the dis- 
charge through zenon was not new, the 
attainment of very high current densities 
therein had led to the development of dis- 
charge lamps that were new in the sense that 
the “ colour ” of the radiation was extremely 
good—as good, indeed, as that obtainable 
from fluorescent powders. 

Referring to the advanced state of develop- 
ment of the incandescent filament lamp, 
Mr. Davies showed that, for thirty years, 
there had been no major change in the 
composition of the glass used for the great 
majority of incandescent lamps. However, 
the present scarcity of red lead, which was 
used in the manufacture of the stem glass 
carrying the lead-in wires, had encouraged 
research into methods of reducing the lead 
content. As a result, glasses had recently 
been made, on a development scale, contain- 
ing no lead oxide and having satisfactory 
electrical properties. 

Similarly, for some thirty years the lead 
wire, which conducted current to the filament 
and formed a hermetic seal with the glass, 
continued to be of nickel iron wire with a 
covering of copper (as introduced by Dumet). 
This method had proved satisfactory, but 
work had recently been done on the develop- 
ment of nickel-chrome-iron alloys to provide 
wire accurately matching the expansion 
properties of the lead glass. Another 
detailed improvement involved the introduc- 
tion of a mechanical method of attaching the 
cap to the glass bulb without the use of 
cement. 

Of discharge lamps, Mr. Davies said that 
the most remarkable change in the past 
decade was the outstanding position now 
occupied by the tubular fluorescent lamp, 
whereas the original discharge lamps 
developed for street lighting remained vir- 
tually unchanged, except for detail improve- 
ments such as in the special high-temperature 
and chemically resistant glasses used for the 
are envelopes. 

Referring to the variety of fluorescent 
lamps now available for indoor lighting, 
Mr. Davies dealt with some of the anomalies 
arising out of differences in loading, luminous 
efficiency, lengths of tube and colour charac- 
teristics ; in particular, he discussed the 
distinction between the colour appearance 
of a lamp and its colour rendering. 

A recent advance was the development of 
the mercury cadmium lamp as a compact, 
high-brightness source of light. This lamp 
was a practical realisation of the known fact 
that, in passing electric current through a 
mixture of mercury and cadmium vapour, 
both elements were excited to produce a 
mixed spectrum, the contribution from the 
cadmium filling some of the gaps in the 
mereury spectrum (particularly in the red 
region), and giving an obvious colour 
improvement. The mercury-cadmium lamp 
had been successfully used in colour filming ; 
for this work the sealed prefocussed lamp, 
which had been produced, offered an alterna- 
tive to the carbon arc with its necessary 
feed mechanism. 

Special sealing methods had been developed 
for the mercury-cadmium lamps. Because 
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of the high temperatures the envelope must 
be of quartz. The inability to produce a 
sealing metal that would have the low 
coefficient of expansion of quartz, and would 
resist oxidation at the temperature of 
sealing-in, had resulted in the use of multiple 
molybdenum foil seals, 0-0005in to 0-002in 
thick. These seals and the subsequent 
design of ‘‘ Housekeeper ” disc and cup seals 
of molybdenum were made in vacuo. 

Turning to advances in lighting, Mr. 
Davies showed how progress depended not 
only on the application of improved light 
sources, but on the appreciation of such 
fundamental matters as, for example, the 
importance of glare. Basic research on 
glare in America and in Great Britain had 
produced useful practical results. Another 
basic factor in good lighting—the brightness 
pattern—owed much to the use of “ repre- 
sentational photography.” This method 
involved photographing an illuminated sub- 
ject by a technique which ensured that the 
density of silver deposits on a photographic 
plate or paper, for each part of the scene, 
was truly proportional to the brightness. 
Then by a suitable calibration of the densities 
the absolute value of the brightness could be 
obtained. This method had been applied 
to interior lighting and street lighting. 

In conclusion, Mr. Davies discussed the 
application of fluorescent lighting to mines 
lighting, and referred briefly to film and 
television studio lighting, the specialised 
uses of high-brightness lamps, and the 
technique of high bay lighting by concentrat- 
ing a number of mercury vapour lamps into a 
relatively small number of fittings, each 
comprising, for example, six 400W lamps in 
units of 24kW rating. 





Relaxation from the serious side of the 
convention activities was provided by a 
number of alternative motor-coach tours on 
Wednesday afternoon, when delegates were 
given the opportunity of visiting either 
Bolton Abbey, Fountains Abbey or York. 

By contrast, a strenuous programme was 
arranged for Thursday, June 22nd, when 
three papers, dealing with various aspects 
of electricity generation, were presented for 
discussion. The proceedings opened with a 
paper, “ Operation of Power Stations,” pre- 
pared by the British Electricity Authority, 
and presented by Mr. J. D. Peattie, the 
Deputy Chief Engineer (Generation) of the 
Authority. The second paper, “ Boiler 
Plant: Present and Future,” was prepared 
by the Watertube Boilermakers’ Association, 
and presented by Mr. W. F. Simonson. 
Finally, a paper entitled “Large Modern 
Steam Turbo-Generating Plant,” prepared 
by the British Electrical Manufacturers’ 
Association, was presented by Mr. J. T. 
Moore. Discussion of these three papers was 
continued during the afternoon session. 

On Thursday evening, the annual dinner 
of the convention was held in the Majestic 
Hotel, and was followed by a dance in the 
Royal Hall. 

A general meeting of the delegates on 
Friday morning brought the official business 
of the convention to an end. A limited 
number of delegates were, however, able to 
visit the headquarters of the Yorkshire 
Electricity Board, and, on the return journey 
to Harrogate, to see the new power station 
under construction at Skelton Grange. 

An electrical exhibition was held in the 
Sun Pavilion, Cornwall Road, in conjunction 
with the convention. The total of ninety 
exhibitors included the British Electricity 
Authority, British Railways, various elec- 
trical associations, and a number of electrical 
manufacturers. 
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No. II—(Continued from page 705, June 16th) 


Frrst-CLass ACCOMMODATION 

pedro cav passenger cabins, having 

single and two berths, are on “A” “B” 
and “CC” decks and also on “D”’ deck, 
forward of the diningsaloon. Many of these 
cabins have private bath rooms attached 
and a considerable number of inboard cabins 
are air conditioned. The boat deck is com- 
pletely set out as a first-class recreation 
space, with six deck tennis courts, twelve 
pitches for quoits and bull-ring boards for 
athletic exercise. Portable glazed screens 
extend for 60ft aft of the bridge to port 
and starboard to form a sun trap and also 
a protected area for sporting events. For- 
ward on the promenade deck there is a 
children’s first-class play room and open- 
air playground, paddling pool and sandpit. 
Abreast of the main foyer entrance is 
arranged an enclosed 
vantage point for 
sightseeing, while for- 
ward of the foyer is 
the library and writing 
room, which takes the 
shape of the bow-| 
fronted bridge. The 
feature of this room is 
an Italian style mural 
depicting an arcaded 
colonnade and giving 
vistas of sea and Jand- 


scape. 
Short corridors to 
port and starboard 


lead to the lounge, 
which is the ship’s 
principal public room. 
Large casement wind- 
ows give an unob- 
structed view across 
the promenade deck 
and there is concealed 
fluorescent lighting for 
general illumination. 
Apart from the ven- 
eered panelling the 
main decorations are 
forward and _ aft 
central panels, on 
which the artist has 
painted incidents from 
the life of Kublai 
Khan—as_ told by 
Marco Polo in_ his 
‘Tales of Travel.” 
Moving aft from the 
lounge a dancing 

space is approached which is also equipped 
as a cinema. The sides of the space 
are open for coolness but can be closed 
by folding screens should the weather 
be inclement. Continuing aft, double doors 
give access to two corridors leading to the 
verandah cafe, which is a dual-purpose 
space, serving as a smoke room and also 
as a verandah to the open-air swimming 
pool, by opening up the folding and slid- 
ing screens forming the whole of the aft 
end of the space. Panels carved in low 
relief, illustrating Victorian fashions in 
sporting costumes, form the decoration. 
The swimming pool has dressing rooms 
arranged to port and starboard which 
together with a system of folding screens, 
give protection from beam winds. On 
“A” deck, in the vicinity of the main 
entrance, is a shopping centre and other 
amenities, while a discreet notice informs 





those who like to walk that seven circuits 
of the promenade space around the deck- 
house represents one mile. The ship’s 
bureau is situated on “B” deck, just aft 
of the boiler casing. The main staircase, 
flanked by two passenger lifts, extends 
down through the ship from the boat deck 
to the foyer on “ D” deck. Another stair- 
case is sited further forward serving “ A,” 
“B,” “C” and “D” deck cabins and 
leading to the children’s play room on the 
promenade deck. Additional stairways are 
situated abreast of the boiler casing to link 
the cabin accommodation on “A,” “B” 
and “C” decks. The spacious air-con- 
ditioned dining room is entered from the 
foyer on “'D” deck, through two four-leaf 
revolving doors. This well-proportioned 
room extends for the full width of the ship 





BoaT DECK 


and has a total seating capacity of 274 
at tables arranged for two, four and six. 
There is accommodation for 246 in the main 
room and twenty-eight in an extension aft 
on the port side, which is arranged for 
use either as a private dining room or as 
a children’s room. There are extensive 
service facilities and access from the galley, 
which lies immediately aft, is by means of 
two motor-operated three-leaf revolving 
doors, the revolving-door system being 
adopted in order to avoid fluctuations in the 
air-conditioning arrangements. 

Illustrations on the opposite page show 
some of the public rooms. 


Tourist-CLass ACCOMMODATION 


Two and fourth-berth arrangements have 
been adopted for the tourist-class cabins, 
which are situated on “B,” “‘C,” “D” 
and “E” decks. Extensive open-air sports 
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facilities are available on the promenade 
deck, four deck tennis courts are arranged 
and there is a swimming pool on “A” 
deck, around which there is ample space 
for quoit pitches and for indulging in the 
usual deck games. On “A” deck are 
galleries to port and starboard, having pro- 
tective side screens which can be hinged up 
to the deck above during the hot weather 
to give a verandah effect. Forward of the 
galleries is a shop, while aft there is a lounge. 
Aft of the cabins on “B” deck is a 
combined dancing space and cinema, com- 
plete with hinged, glazed side screens and 
further aft a smoke room of generous size. 
The children have an excellent play room 
on “C” deck, with ample enclosed spaces 
for playing to port and starboard. On the 
deck below and aft of the galley is a 
saloon, which takes up the full width of 
the ship and is comparable in size with the 
first-class dining room, the accommodation 
being arranged for 274 passengers at tables 
to seat two, four, six and eight. Access to 
the various decks is by the main staircase, 
which is arranged around the lift-shaft ; 
it rises from “ E” deck to the promenade 
deck and further forward additional stair- 
ways to port and starboard of a trunked 
cargo hatch lead from the galleries on 
“* A” deck down to a lobby at the forward 
end of the saloon and from there a stair- 
way gives access to the cabins on “E” 
deck. Messrs. A. McInnes Gardner and 
Partners have been responsible for designs 
of the public rooms and the work has been 
carried out by Waring and Gillow, Ltd., 
in the case of the first-class public 
rooms and cabins-de-luxe; the tourist 
rooms and entrances by Hampton and 
Sons, Ltd., and the first-class _ stair- 
ways and entrances by the Maple-Martyn 
organisation. 


CREW ACCOMMODATION 


The accommodation provided for the 
officers and crew meets all the latest 
requirements and recommendations of the 
Ministry of Transport and is furnished to 
the high standard associated with the 
P. and O. company. There is a smoke room 
and bar for the officers in the bridge deck- 
house. Comfortable separate mess rooms 
are arranged for the European crew on “ E ” 
deck, together with an associated bar. 
On ‘“‘C” deck forward is a large recreation, 
writing and reading room. 


Hote. SERVICES 


The hotel services are situated between 
the first and tourist-class dining rooms on 
“D” deck and the galleys are fitted with 
a comprehensive range of equipment, 
mostly electrical, the connected load being 
725kW. These items include an electric 
island pattern cooking range, having six- 
teen ovens and forty-eight boiling-plates 
and a total loading of 252kW; four hot 
presses with a total length of 93ft 6in; 
six wet steam ovens ; twelve steam-jacketed 
stockpots with a capacity totalling 380 
gallons and a host of essential but sub- 
sidiary units. Two double chamber electric 
ovens and associated fittings are in the 
bakery and 480 lb of bread can be produced 
per batch. Private kitchens have been 
installed in the ship for special purpose 
cooking and there are separate galleys for 
the Asian members of the crew. The laundry 
requirements of the passengers and of the 
ship are adequately catered for by the laun- 
dry, which has a full range of the latest 
machines. In addition, there are a number 
of drying and ironing rooms. 

The health of both passengers and crew 
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has been well considered : there is a general 
hospital, maternity ward and operating 
theatre on “‘C”’ deck forward, an isolation 
and another general hospital on “B”’ 
deck aft, and a consulting room and dis- 
pensary on “C”’ deck amidships; all have 
been supplied with up-to-date equipment, 
including X-ray and deep-ray therapy 
equipment. 
VENTILATION 


A comprehensive ventilation system is 
installed, with 102 fans, requiring 370 h.p., to 
supply 664,500 cubic feet of air per 
minute to the accommodation, while nine- 
teen axial flow fans ventilate the cargo 
holds and dehumidifying plants deal with 
the bulk and tobacco stores. Five air- 
conditioning units use chilled brine as a 
cooling medium and can maintain definite 
conditions of temperature and humidity. 
The installation can be used for heating 
purposes by heating the circulating brine 
by a calorifier and using the air coolers as 
heaters, and the plant can maintain an 
internal temperature of 70 deg. Fah. with 
the outside temperature at 30 deg. Fah. 

Mention has already been made of the 
three passenger lifts; there is another 
fitted in the engine-room for the convenience 
of the engineers, and six additional electric 
lifts are available for the handling of stores 
and baggage. There is an extensive tele- 
phone system throughout the ship, with a 
400-line manual exchange switchboard fitted 
for the use of the first-class passengers and a 
100-line automatic system available for the 
use of the ship’s staff. Telephone kiosks are 
provided for the passengers’ convenience, 
and there are sockets on each side of the 
vessel to take shore connections. 


Deck MACHINERY 


The general cargo, having a total bale 
capacity of 409,690 cubic feet, is carried in 
numbers 1, 2, 3, 4, 5 and 6 holds, num- 
bers 1, 4, 5 and 6 upper and lower cargo 
tween decks and number 2 lower cargo 
*tween deck. For the handling of the cargo 
there are twenty 3-ton derricks and two 
10-ton derricks served by twenty-two 3-ton 
electric winches, many having remote con- 
trollers. The deck machinery for working 
the ship includes an electric windlass with 
two capstan heads and two warping ends 
driven by two motors, each of 105 h-p., 
to take 3in diameter Tayco cables 
fitted to two stockless bower anchors, each 
weighing 153 cwt, and two warping cap- 
stans, each of 56 h.p., fitted aft. The steer- 
ing-gear is of Messrs. Brown Brothers 
four-ram electro-hydraulic design, operated 
by two 60 h.p. motors, each driving a vari- 
able speed gear pump, operating either two 
or four cylinders and controlled by a tele- 
motor system from the bridge and the after 
steering position. 

NAVIGATION AND SAFETY EQUIPMENT 


The wheelhouse and chart room are fully 
fitted with all the instruments essential for 
navigation, together with the latest modern 
aids. There is a Sperry gyro-compass 
and associated equipment, a Marconi radar 
set, which scans the horizon 30 miles 
distant, a stabiliser control panel, a smoke- 
detection cabinet, water-tight door indica- 
tors and world-wide radio communications 
can be maintained by Marconi transmitters 
and receivers. 

To subdue any outbreak of fire there 
is a Grinnell sprinkler system in the 
accommodation and a steam fire extin- 
guishing system is fitted in the holds and 
cargo ‘tween decks. Additionally, fire 
resisting bulkheads are built at regulation 
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spacing in all ‘tween decks and _ super- 
structures and extra fireproof doors above 
those required by rule have been fitted to 
lift entrances. There are three electrically- 
operated vertical sliding water-tight doors. 

The life-saving equipment consists of four- 
teen lifeboats to carry ninety-nine persons, 
two to carry thirty-five persons, two motor 
lifeboats, each of seventy-person capacity, 
and two emergency boats, each to carry 
twenty-eight persons. All the boats are 
of steel, zinc-sprayed, and carried under 
gravity davits, the gear including eighteen 
boat-hoisting winches. 

(To be continued) 





A Marine Propulsion Unit 


A HARBORMASTER propulsion unit attached 
to an experimental pontoon was recently 
demonstrated on the Thames. The unit is 





HARBORMASTER PROPULSION UNIT 


powered by a fan-cooled six-cylinder, 130 h.p. 
Meadows engine, having a continuous rating of 
100 h.p., driving through reduction gearing, and 
the complete unit can be mounted by means of 
six holding-down bolts on any kind of craft, 
provided that the freeboard is not excessive. 
The object of the river tests was to demonstrate 
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in a practical manner the manoeuvrability of 
the pontoon and its ability to handle barges in 
a crowded waterway. In the actual test a 
barge was cut out and towed alongside to 
another set of barge moorings. Although ‘he 
pontoon, owing to its shape and constructivn, 
imposed a severe handicap on manceuvrabilivy, 
both barge and pontoon responded quickly whon 
the line of thrust of the propeller was changed 
in direction by a turn of the steering wheel. 
The marine propulsion unit has been developed 
and redesigned from a wartime production job 
and is manufactured under licence in this 
country by Harbormaster, Ltd. The gear was 
shown last year at the Engineering and Marie 
Exhibition and described and illustrated in our 
issue of September 2nd, 1949. Accompanying 
illustrations show the unit attached to ts 
pontoon, for the trials. 





Tasmanian Hydro-Electric 
Power 


Tasmania, by far the smallest of the 
six States of the Commonwealth, is in a for- 
tunate position ia that availability of hydro- 
electric power is rapidly making her growing 
secondary industries independent of precarious 
coal supplies. Addressing the recent annual 
conference of the Institution of Engineers of 
Australia, in Hobart, the Hydro-Electric Com- 
missioner (Mr. Knight) said that Tasmania’s 
output of hydro-electric power during 1947—1948 
was equivalent to the consumption of 570,000 
tons of black coal in steam stations. He 
added that although the State contained the 
greater part of the potential water resources 
of Australia, only about 10 per cent had been 
developed. The present programme of expan- 
sion would bring the total to about 20 per cent. 

An interlinked system of power stations with 
main units at three points in the Central Lakes 
region has an installed capacity of 172,500kW, 
which is at the moment adequate for the State’s 
needs. But the rapid development of new 
factories which is encouraged by a liberal scheme 
of Government finance with option of purchase 
at cost price, has made it necessary to accelerate 
plans for still greater output. The Clark dam 
at Butlers’ Gorge (slightly west of the centre of 
the island) was recently completed. It was 
built to augment water control in the River 
Derwent. 
water supply to one of the main base load 
stations (at Tarraleah), and also furnish power 
for a new station with a capacity of 14,000kW. 
Furthermore, the Nive River project now under 
way will add 125,000kW, while extensions to 
the existing stations at Tarraleah and Wadda- 
mana will bring the total capacity for new works 
in progress to 160,000kW. 





TRIALS OF HARBORMASTER UNIT 





This will bring greater security of 
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A Pneumatic Buffer Stop 


WE have received particulars from the 
Eastern Region, British Railways, of a new 
pneumatic buffer stop which has been installed 
at No. 18 platform at Liverpool Street Station. 
This buffer stop, made by George Turton, 
Platts and Co., Ltd., of Sheffield, is illustrated 


STOP UNDER TEST 


BUFFER 


in the photograph above, which was taken when 
the stop was undergoing its tests. 

The buffer has a working stroke of 15in and 
its final resistance at the end of its stroke is 
just under 49 tons per buffer, the total energy 
absorbed being 363 inch-tons. In this unit the 
buffing loads and shocks are absorbed on a 
cushion of air and the release of energy absorbed 
during compression is controlled to minimise 
the recoil force. 

The arrangement and principal upon which 
this buffer stop works can be tollowed by re- 
ference to the drawing we reproduce on this page. 
In the piston head A there is a chamber which 
is filled with oil through a valve by means of a 
hand gun. The air chamber B of the cylinder is 
charged with a determined volume of air to a 
pre-determined pressure by means of a standard 
motor tyre pump. This air pressure operates a 
spring-loaded supplementary piston CO in the 
piston head. The supplementary pistoa trans- 
mits the pressure to the oil in the piston 
head chamber. Ports leading from the oil 
chamber to an annulus between the buffer 
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small communicating passage drilled through 
the head of the valve. 

It will be seen that with this design of buffer 
cylinder a determined volume of air is main- 
tained at a predetermined initial pressure in 
the cylinder under all conditions—static load 
and high compression and against the effect 
of ¢ in temperature. Tests have shown 
that as the speed of the impact or buffing force 
increases, 80 does the energy-absorption capacity 
of the pneumatic buffers—which obviates neces- 
sity for high initial loading and renders the 
units more sensitive to slight impacts. 

For train sets and stock where the buffers 
must operate for long periods without attention 
an air pump which is operated by the working 
or buffing stroke can be fitted to maintain the 
determined initial pressure in the cylinder. 

All component parts of the buffers are made 
from weldless steel forgings, and the cylinders 
are honed to very close limits. The piston seals 
are of resinoid plastic material having proved 
wearing qualities. 





Automatic Tip-Up Car Ramp 


WE have received particulars of a new 2-ton 
capacity automatic tip-up car ramp, which has 
been added to the range of “ Staffa ” products 
manufactured by Chamberlain Industries, Ltd., 
Staffa Works, London, E.10. The ramp, which 
is shown in the accompanying illustration, is 
of fabricated construction and operates on the 
see-saw principle. The compensating balance 
action is provided by the incorporation of 





CaR RAMP 


Tip-UP 


hydraulic dashpots operating both ways after 
the weight of the car passes equilibrium. A 
clear run is provided between the ramps, 
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ARRANGEMENT OF 


piston seals and the cylinder walls admit fluid 
behind the seals. With this arrangement a 
seal is effectivery maintained under the balanced 
opposing pressures of the oil on one side and 
the air on the other. 

At the head of the buffer cylinder is a spring- 
loaded, mitred-face valve D which seals off a 
recoil chamber HZ, The valve is designed to 
open under a pressure greater than the initial 
air pressure in the cylinder. In operation, when 
the buffer piston is forced rearwards, the air 
pressure in the cylinder opens the valve and 
the air passes into the recoil chamber. When 
the load is removed the valve closes and the 
air in the recoil chamber is returned at a con- 
trolled rate to the buffer cylinder through a 


BUFFER STOP 


enabling the mechanic to sit on @ sliding seat 
and propel himself along the length of track, 
whilst a sliding jack bridge is fitted between 
the ramp side members, permitting the use of a 
hydraulic jack to raise the vehicle wheels off the 
track. 

For vehicles unable to be driven under their 
own power a hand mechanical winch is pro- 
vided and an automatic safety catch can be 
fitted, if required, to lock the ramp in a hori- 
zontal position, preventing the remote possi- 
bility of tipping caused by the accidental 
movement of the car when raised or the acci- 
dental placing of a heavy load on the extremities. 

No excavation is necessary for this ramp and 
the low weight of 30ewt, together with the 
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complete absence of any electrical supply and 
fittings, provides complete mobility and elimin- 
ates running costs. 

The ramp is 21ft 6in long, 5ft 114in wide and 
2ft 3}in high, and allows cars from 8 h.p. to 
30 b.p. to be accommodated. 





Torsion Bar Safety Valves 


AN interesting development of its ‘* Hylif” 
full-lift safety valve has recently been intro- 
duced by Hopkinsons, Ltd., Huddersfield. 





TORSION BAR SAFETY VALVE 


The use of high steam pressures calls for 
accuracy in spring design in order to maintain 
the close control of the opening and closing of 
full-bore safety valves. 
For valves working at 
pressures above 900 lb 
per square inch the 
firm has introduced the 
torsion bar spring. 
This design of spring, it 
is claimed, can be manu- 
factured to produce 
the highest accuracy in 
physical characteristics, 
a factor essential in 
this specialised safety 
valve. 

The principle of the 
torsion bar safety valve, 
which is shown in the 
illustration on this page, 
is exactly the same as that of the “ Hylif” 
valve and the internal fittings are similar in 
design. Instead of the familiar coil spring, 
however, resistance to steam pressure is pro- 
vided by torsion bars, two bars being used in 
order to secure a balanced action. The load 
is applied to the main valve through the medium 
of an angular movement of levers transmitting 
the required load through the housing sleeves 
of the torsion springs. The combined effort of 
the two torsion bars gives the desired com- 
pressive load to the valve. It will be noted 
the body of the valve is provided with two 
outlets, diametrically opposed, to take the 
increased discharge capacity ; this arrangement 
avoids reactional thrust on internal fittings. 





Canadian Aluminium 


Production 

As a result of increased demand for 
aluminium, the Aluminum Company of Canada 
plans to restore production at its plant at 
Arvida, Quebec, to 100 per cent of capacity 
(1000 tons per day) and is studying plans for 
further expansion in Quebec and British 
Columbia. The possible future development 
of an entirely new aluminium industry in 
British Columbia is being considered. A Bill 
has recently been introduced in the Quebec 
Legislature which would grant the company 
leases on the Peribonka River, making an 
additional 50,000 horsepower available to the 
company before December 1, 1953, and 200,000 
by December 1, 1956. The project will be 
developed in two stages—the first, it is esti- 
mated, will involve expenditures totalling 
25,000,000 dollars. 








746 


Mechanical Engineering in the 
Midlands, 1925—1950* 
By F. VINCENT EVERARD, M.I.Mech.E.t 
INTRODUCTION 


BimMInGHAM is the reputed home of a 
thousand trades. Only a few of the develop- 
ments in the mechanical engineering industry 
in this city during the last twenty-five years can 
possibly, in the scope of this paper, come under 
review. 

It was here 103 years ago that George 
Stephenson founded the Institution. When 
the products of this city are reviewed to-day, 
it can be said that no more appropriate spot 
could have been selected as the place in which to 
announce the creation of an institution devoted 
to the science of mechanical engineering. 

What was it that brought to Warwickshire, 
Worcestershire, Staffordshire and Shropshire : 
Roebuck, Watt, Murdock and many others ? 
It was in this area that the mechanical and 
metallurgical industries of Great Britain can be 
said to have been cradled. It is essential, there- 
fore, to review the history before the last 
twenty-five years so that our thoughts may be 
focused upon recent developments. 

The Birmingham district is the home of the 
steam engine. Two hundred and forty years 
ago the first self-acting steam engine in the 
world was set up by Newcomen, a few miles 
from the centre of the city. Sixty-four years 
later the Birmingham firm of Boulton and Watt 
completed the first steam engine with separate 
condenser ever delivered to a customer. About 
@ mile away, at Snow Hill, is the site where the 
first steam engine embodying connecting-rod and 
crank was installed. Not very much farther 
afield, in the adjacent counties of Shropshire and 
Warwickshire, the hot air engine and the gas 
turbine were first described. 

With the historical background thus so 
briefly surveyed, there is a very sure accent on 
power plant. 


PowER PLANT 


Boilers.—With the current tendency of steam 
pressure and temperature conditions to increase, 
the working conditions of modern power plants 
become more and more exacting. These more 
onerous conditions have been reflected by major 
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Straight-tube type. Working pressure 200 lb per square 
inch and feed temperature 120 deg. Fah. 


Fic. 1—Water-Tube Boiler, 1925 





developments in boiler design during the past 
twenty-five years; particularly is this notice- 
able in respect of the size of individual boiler 
units. 

Larger boilers have generally followed the 
increase in size of the prime movers, and this is 
accentuated by the present tendency to adopt 
the unit boiler by the turbine system, which has 
been successfully used in America for the past 
few years. 





* Institution of Mechanical Engineers, Summer 
meeting, Birmingham, June 21st. 


+ Director of Belliss and Morcom, Ltd. 
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The evaporative capacity of boilers for power 
stations has increased from 50,000 Ib-100,000 Ib 
per hour to 500,000 Ib-600,000 lb per hour during 
this period; and, in general, the increase has 
been obtained without the corresponding 
increase in space requirements. This has been 
largely due to a better understanding of the 
problems of combustion, heat transfer and 
materials. 

A typical 1925 power station boiler had an 
evaporation of about 50,000 lb per hour, with 
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qualities of boilers fitted with water walls were 
noted, and the advantages of water cooling 
were recognised. 

In the large, modern steam generator 60-7() 
per cent of the total work is performed in the 
combustion chamber heating surfaces, all this 
heat being transferred by radiation. Com. 
paratively low furnace ratings are used with 
exit gas temperatures maintained below a:|; 
softening points, to reduce the possibilities of 
slagging through grit or ash being in a fluxed 
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Working pressure 950 lb per square inch and final steam temperature 915 deg. Fah. 
Fic. 2—Water-Tube Boiler, 1950 


final steam conditions of 200 Ib per square inch 
(gauge) and 650 deg. Fah., the feed temperature 
being 120 deg. Fah (Fig. 1). Of the changes 
which have taken place in boiler design, one of 
the most outstanding features has been the 
increased use of economisers, with the later 
introduction of air preheaters, the increased use 
of radiant water walls in the combustion 
chamber and the provision of accurate controls 
and instruments. These improvements have 
raised the boiler efficiency from between 70 and 
75 per cent to between 87 and 90 per cent. 

Economisers were originally arranged in a 
common flue to serve several boilers, but they 
now form an integral part of the individual 
boiler design, thus conserving space. With the 
increased feed water temperatures due to feed 
heating it was impossible to reduce outlet gas 
temperatures to that required for high effi- 
ciency and, consequently, the air preheater was 
introduced, wherein the gases are reduced in 
temperature whilst heating the air for com- 
bustion. 

A small amount of water wall surface was 
originally fitted to boilers, with the object of 
reducing brickwork maintenance by protecting 
the side walls, but later the easier steaming 


condition ; the universal adoption of pulverised 
coal firing instead of the mechanical stoker for 
large units has reduced outages due to bonded 
deposits. 

Higher steam pressures and temperatures 
have necessitated the use of special alloy steels 
developed for relatively high working stresses 
with low creep rates at elevated temperatures, 
whilst the superheater has been moved pro- 
gressively nearer the furnace, and, at the present 
time, is set behind a shallow bank of wide- 
pitched tubes which form & protective screen 
from direct furnace radiation. 

Increased steam temperatures are controlled 
over the normal load range of the boiler, to pro- 
tect both the superheater and the turbine, the 
control being generally obtained by non-contact 
type desuperheater or by damper control of gas 
distribution, the former being more popular 
in Great Britain. 

A typical modern steam generator is fired by 
pulverised coal and would have an evaporative 
capacity of 540,000lb per hour, producing 
steam at about 925 lb per square inch (gauge) 
at 915 deg. Fah. from feed water at 380 deg. 
Fah. It embodies a water-cooled furnace with 
small wide-pitched screen bank, the superheater 
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arranged in shallow banks to discourage 
slagging, an integrally designed economiser, air 
heater and steam temperature control by gas 
by-passing (Fig. 2). 

In view of the stress placed upon availability 
in modern power stations, boilers are carefully 
designed to obviate outages as far as possible. 

Evaporators, de-aerators and water treat- 
ment, in conjunction with steam drums having 
ample steam release space and correctly designed 
steam baffles, are now used to eradicate internal 
tube corrosion and to protect turbine blading. 

The trend towards higher operating pressures 
has also resulted in the development of various 
forced circulation types of boiler, such as the 
Benson, Velox, Sulzer, Loeffler and La Mont 
boilers. 

Steam Turbines.—The trend towards higher 
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overcome in certain cases by the introduction 
of a dual pumping system, in which feed heating 
is carried out at a lower pressure than that of the 
final feed pump. 

In regard to the smaller industrial type of 
turbine, the most interesting developments have 
centred round the compact type of unit, in 
which the whole of the auxiliary plant, con- 
denser and associated auxiliaries are disposed 
on the same floor level as the turbo-generator. 
This in turn led to the development under war- 
time emergency conditions of transportable and 
portable types of unit. In these, the whole of 
the plant was mounted on a rigid underbase, 
presenting a uniform datum level for installa- 
tion. Many such sets were built during the war 
for use on railway trucks, barges, quay sides, and 
other emergency locations. 
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thermal efficiency has had a very material 
effect upon turbine design during the last 
twenty-five years. The development of high- 
speed reduction gears has also had a marked 
influence on turbine design, though the effect of 
the latter has, of course, been more pronounced 
in the smaller turbine for industrial application 
than in the larger one. 

Twenty-five years ago the normal size of the 
generating unit was 10,000kW-20,000kW, and 
anything much in excess of this was the excep- 
tion rather than the rule. In any case it would 
have been a 1500 r.p.m. unit. The first 30MW 
set running at 3000 r.p.m. was commissioned 
in 1929, but it operated at a pressure of only 
200 Ib per square inch (gauge), and it was not 
until later in the next decade that pressures in 
the 600 lb per square inch (gauge) range and 
temperature of the order of 850 deg. Fah. 
became general. 

These conditions are now standardised for 
30MW sets, and with the advent of larger units 
900 Ib per square inch (gauge), 900 deg. Fah. are 
the conditions adopted for 60MW sets. 

The modern tendency is still towards larger 
units and higher pressures and the International 
Electrotechnical Commission has adopted 
100MW at 1500lb per square inch (gauge), 
1050 deg. Fah. as a preferred standard. Sets 
of this size and for these conditions are already 
being designed for the British Electricity 
Authority. 

The first steps towards these higher con- 
ditions were taken some time ago, and 30MW 
sets operating at 1300 lb per square inch (gauge), 
950 deg. Fah. were being installed early in the 
1940-50 decade. A 60MW, 3000 r.p.m. unit, 
operating at 1250Ib per square inch (gauge), 
950 deg. Fah. will be commissioned at the 
Stourport “ B ” station in the second quarter o 
1950. The second 60MW set for this station will 
operate at 1500lb per square inch (gauge), 
1050 deg. Fah. and will be the prototype of a 
series of machines for these conditions for power 
stations in the Midlands—Drakelow and Mea- 
ford ‘ B.” 

One of the major problems associated with 
these higher pressures is the design of the high- 
pressure feed heaters. If these are to withstand 
the full boiler pressures they must be designed 
for a test pressure approaching 4000Ib per 
square inch (gauge). This difficulty has been 


t Gas Temperatures for an Air-Injection 
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design ; this totally enclosed engine ran at the 
then unusually high speed of 350r.p.m. At 
about the same time the exhaust gas turbine- 
driven blowers for pressure charging heavy oil 
engines were first being employed. Since then 
the capacity, or power output, of the four-cycle 
engine has been profoundly influenced by the 
adoption of exhaust gas turbine-driven com- 
pressors for scavenging and pressure charging. 
The impetus for the change from air injection 
engines to the direct-injection type was given 
by the introduction in 1927 of the Bosch fuel 
injection equipment. 

The development of the heavy cil engine 
following on the adoption of direct injection 
had by no means an easy path. The change in 
the system of fuel injection altered the com- 
bustion characteristics so that the engine frame- 
work, motion work and bearings were subjected 
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to 15,000kW in one cylinder, direct drive, is 
3000 r.p.m., but smeller turbines usually drive 
the alternator through gearing and therefore 
can be run at very much higher speeds. 

Generally speaking, for high-speed, high- 
pressure turbines the smaller sizes run at speeds 
up to 6000 r.p.m.; back-pressure sets run 
to 10,000 r.p.m. The back-pressure turbine, 
while often a simple proposition by virtue of its 
stiff rotor and few wheels, may suffer on that 
account, as large valve scantlings and pipes are 
difficult to apply to a relatively small casing. 

Oil Engines for Industrial Plant.—During the 
past twenty-five years the major progress in 
this particular field has been in the heavy oil 
engine, from what was the actual development 
of the diesel engine to what is now the pressure- 
charged, direct-injection oil engine. 

In 1925 the heavy oil engine was almost 
exclusively of the air injection type—the main 
characteristics (that is, the fuel consumption 
and exhaust gas temperatures) for an engine 
of that date are shown in Fig. 3. It is interest- 
ing to note that maximum cylinder pressures 
were of the order of 6201lb per square inch 
(gauge), the brake m.e.p. about 75 Ib per square 
inch (gauge), and the fuel consumption 0-4501b 
per b.h.p.-hour with fuel having a net calorific 
value of 18,500 B.Th.U. per pound. At that 
time the change to direct injection was well 
in sight, and though the prototype direct- 
injection engine had appeared long previously in 
the form developed by Akroyd Stuart, the air 
injection principle was generally standard for 
other than engines of small and medium sizes. 

A leading part in the development of the 
direct-injection engine was taken by a Past- 
President of this Institution—the late Mr. Alan 
Chorlton—the quantity production being com- 
menced by William Beardmore and Co. in 1925. 
At that time, too, railcars with heavy oil 
engines were being put into service on the 
Canadian National Railways, inaugurating a 
development which at the present time has 
attained the status of a major industry. 

In Birmingham, development work on the 
two-cycle, direct-injection, double-acting engine 
was being carried out in 1925. Research into 
this particular design of engine was discontinued 
and in 1926 the totally enclosed, fully-force- 
lubricated engines of 600 b.h.p. were being 
produced on the air-injection, four-stroke cycle 


Fic. 4—Characteristics of Direct-Injection, Pressure-Charged Oil Engine, 1950 


to more severe loading, and it was not long 
before bearing troubles were prevalent. As a 
result of this experience great attention was 
given to bearing design, the materials used and 
the filling process. The early bearings had 
largely followed steam and gas engine practice 
and consisted of cast iron shells with relatively 
thick, dovetailed, white metal linings. Through 
various stages development has taken place and 
to-day low-carbon steel-backed bearings with 
thin linings are generally used, with most 
reliable results—the technique of filling and the 
subsequent cooling of the bearing are most 
important factors. The floating gudgeon pin 
generally adopted at this time also proved a 
great advance. 

The early “A” frame design had proved 
satisfactory for slow-speed engines with ring- 
lubricated bearings, but this design gave way 
completely to the enclosed crankcase with 
separate cylinders attached when forced lubri- 
cation and higher running speeds were intro- 
duced. 

The later fashion of complete enclosure of all 
moving parts brought the monobloc design of 
framing very much to the forefront, largely 
because it facilitated the attachment of 
enclosure covers. Although the monobloc 
framing has certain advantages, it is a design 
more suitable for smaller engines and there is 
therefore a tendency in the larger units to 
revert to the crankcase with bolted-on indi- 
vidual cylinders. 

It is interesting to recall that in 1925 the 
crankshaft size and cylioder centres were re- 
spectively 0-55 and 2-35 of the cylinder 
diameter ; to-day the figures would be 0-75 
and 1-7. This considerable increase in shaft 
diameter plus the progressive reduction in 
cylinder centres has resulted in short, rigid 
crankshafts. This is a feature which has much 
simplified the torsional vibration problem. 
Research work inspired by this subject has made 
it possible to-day accurately to calculate the 
torsional vibration characteristics of the engine 
and driven machine before they are built or 
installed. Now it is possible to eliminate, in 
the design stage, any possibility of trouble of 
this nature. In 1925 less was known, and 
crankshaft breakages attributable to torsional 
vibration had caused concern. 

During the past twenty-five years piston 
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speeds have gradually increased from 750ft to 
1300ft per minute and over. With cast iron 
pistons, which are generally favoured for heavy- 
duty industrial purposes, 1300ft per minute is 
about the limit. In the process of increasing 
piston speeds and ratings great attention has 
been paid to the detail design of pistons, 
cylinder liners, and piston rings, and to the 
materials used in their construction to obtain 
minimum wear rates and freedom from scuffing 
and striation. Cylinder wear rates of about 
0-0005in per thousand hours’ service are 
regularly being obtained. 

The lung capacity of the engine is cf para- 
mount importance in obtaining the greatest 
possible output from the heavy oil engine. 
Careful attention, therefore, had to be paid to 
cylinder head, valve, cam and manifold design 
but normal aspiration does impose a limitation 
on engine output. It was for this reason that 
various methods of increasing the density of air 
at the engine intake by pressure charging were 
considered. Of the pressure charging systems 
investigated, the one which has given the 
greatest promise and has been universally 
adopted is the ‘‘ Buchi ” system, so named after 


its inventor, the eminent Swiss engineer, Dr. ° 


Alfred Buchi. To-day it would be no exaggera- 
tion to say that over 50 per cent of the industrial 
oil engines of medium and larger sizes are 
pressure charged in this way. 

The essential feature of turbo charging is the 
application of an exhaust gas turbine-driven 
blower, which is an entirely self-contained unit 
with the engine. It is connected to the engine 
thermally—that is, through the exhaust gas 
and air manifolds—and utilises the exhaust 
energy which in the normal engine is wasted. 
In most applications the increase in power with 
turbo-charging has been limited to 50 per cent ; 
this increase is obtained with little or no 
increase in heat stress or in maximum com- 
bustion pressures. The curves in Fig. 4 show 
the fuel consumption and exhaust gas tempera 
tures for an engine pressure-charged to give 
50 per cent increased output ; superimposed are 
the similar curves for the 1925 normally 
aspirated air injection engine. The great 
advance is apparent. 

At the present time active research is being 
carried out to obtain substantially increased 
outputs with turbo-charging ; this necessitates 
a high-pressure-ratio turbo-charger with cooling 
of the air before delivery to the engine; the 
results being obtained from a six-cylinder, 
500 r.p.m. oil engine are very promising. This 
unit would carry 300kW with normal aspira- 
tion ; with high-pressure ratio turbo charging 
it has carried a load of 750kW. At this load the 
exhaust temperature at the valves is no higher 
than in the normal engine; this has been 
achieved without the complication of “ four- 
valve ” cylinder heads. 

A further important development has been 
the introduction of the dual-fuel engine, a unit 
capable of operating equally satisfactorily when 
burning gas with a small quantity of fuel oil for 
ignition purposes, fuel oil only, or various pros 
portions of gas and oil. The engine is a normal 
heavy oil engine operating with normal com- 
pression ratio and having the necessary addi- 
tional equipment which enables the gas to be 
naturally aspirated in controlled quantities. 
The first commercial application of-this type of 
engine was at the Coleshill works of the Bir- 
mingham Tame and Rea District Drainage 
Board, where an existing National gas engine 
was converted by the makers to operate as a 
dual-fuel unit for use with sewage gas. This was 
in 1939. Since that date the development and 
use of this type of unit has been widespread, 
particularly in America, where the adequate 
supplies of natural gas make this design of prime 
mover most attractive. 

The Birmingham Tame and Rea District 
Drainage Board pioneered the means of collect- 
ing and utilising as fuel the gas evolved during 
the digestion of sewage sludge. The lay-outs 
and design of equipment installed has been a 
model for other sewage undertakings throughout 
the world. 

Prior to the introduction of the dual-fuel 
engine, experiments were carried out early in 
1935 in Birmingham with a small two-cylinder 
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oil engine converted to operate as a high- 
compression gas engine, with the hope of 
realising in practical working the thermo- 
dynamic advantage of high compression. At 
this time it was established that there was no 
practical difficulty in operating a spark-ignition 
gas engine with diesel compression ratios. 
THE Factory 

Craftsmanship.—With the diversity of trades 
found in the big cities to-day there is an increas- 
ing flow of men to the lighter mass production 
trades. Broadly speaking, when articles are 
mass produced the labour charges, within 
definable limits, are not a major factor in the 
price of the article. 

The craftsman is in a very different position : 
usually he is working on “ one-off” articles, 
and direct labour cost has a very much greater 
bearing on the final selling price. This, broadly 
means that without making the price of the 
article prohibitive, it is easier to pay a semi- 
skilled mass production operative a higher wage 
than can be paid to the craftsman. 

The casting on a craftsman’s machine may 
well be worth over £100 before a cutting tool 
even touches it ; should he err, the position is 
very much more serious than when a man pro- 
ducing large quantities of small pieces makes a 
mistake. Thus the craftsman carries a very 
real responsibility. He is proud of his work as 
well as of his machine, but the attraction of the 
highly paid semi-skilled job is a material one. 

There must be craftsmen, for mechanical 
engineers will always want special equipment 
individually built for special purposes just as 
will the production engineer. The semi-skilled 
man in the mass production trades will need the 
complicated miulti-process machine tools to 
operate. 

The solution may lie in an increase in price of 
the specially designed, craftsmen-built article ; 
is there, on the other hand, a possibility of 
making the craftsman proud of his attainment 
and skill by giving him some form of recognised 
status ? He is the backbone of British engi- 
neering. 

Conditions.—Side by side with the develop- 
ments in technique and improvements in the 
plant, great changes have taken place in the 
personal or humane side of the industry. Such 
changes have, to a certain extent, had the effect 
of improving the status of the average employee. 
To achieve these changes personnel departments 
have been set up in many factories, whose job 
it is to deal with the matters which are really 
outside production. The engagement of the 
employee is now much less haphazard than it 
was, more care being taken to ensure that the 
new employee “fits in.” One of the great 
changes here is that, now, a man very rarely 
starts work in a shop that he has not previously 
seen ; he is usually taken to the shop before he 
actually signs up to work. Once he has started, 
he is watched much more keenly in order to 
discover if it is possible to suit him better to 
his work, and at the same time to reduce 
absenteeism and labour turnover, the latter 
having recently been called “‘ a malaise of full 
employment.” 

Canteen facilities have been provided in most 
factories, sometimes on a very elaborate scale, 
in which meals of a very high standard and at 
very reasonable prices are provided. 

The average man to-day is given an oppor- 
tunity he never had before of representation on 
works committees. These committees or 
councils give an opportunity for friendly dis- 
cussion with the management, and are con- 
ducted to prevent trifles becoming magnified 
until there is real dissatisfaction which in the 
past has often led to unnecessary strikes and 
lockouts. 

Facilities have also been improved for sports 
and recreation clubs. These clubs are largely 
maintained by a flat-rate subscription, collected 
from each employee and sometimes have a con- 
siderable subsidy from the firm. 

A great deal of attention has been paid in 
recent years to the prevention of accidents, 
which still take a heavy toll. Special safety 
officers have sometimes been appointed, either 
whole or part-time, to deal with safety matters ; 
and safety committees, consisting of repre 


June 23, 1950 


sentatives of each department and of the 
management, meet at regular intervals to con. 
sider any reports of conditions which could be 
improved and accidents which have occurred. 

Much more attention is being paid to the very 
important matter of training of all grades in the 
work they will have to perform, to avoid the 
loss of time on the factory floor by reason of a 
person having to be taught by someone actually 
engaged on production. Special training 
schemes have been extended to charge hands, 
foremen and superintendents so that those i 
charge are better able to lead. The moder, 
techique of training within industry has becn 
a great help in this matter. 

During the whole of this time statutory re. 
quirements, giving additional safety and wel- 
fare, have been brought into force. The 
Factories Act, 1937, codified the previous 
Factory Acts, and added many requirements 
directed at securing safer conditions, particu - 
larly in the direction of the proper installatio: 
and maintenance of lifting appliances, air 
receivers and the like. 

Great strides have also been made in pro- 
viding washing accommodation and cloakroom, 
as well as drying cupboards. 

Accidenis.—With all the care and develop- 
ment and with the help and constructive 
criticism of employers and His Majesty's 
Inspector of Factories there are still, in this 
country each year, on an average, a million and a 
quarter accidents serious enough to seek hospita] 
treatment, out of a population of fifty million 
people. Thirty per cent of all accidents occur 
at work, and the victims are, in the main, 
working men. Of the remaining 70 per cent, 
roughly 40 per cent occur in and around the 
home, and 30 per cent on the road. Accidents 
in the heavy industries, such as coal-mining, 
can be very severe, but accidents in the lighter 
industries, from light power presses and mech- 
anical saws of all descriptions, are particularly 
dangerous to men’s hands. Industry has done 
more in a practical way for the prevention of 
accidents than has any other part of the com- 
munity and has been far more successful than 
the road traffic authorities. Safety precautions 
in the home, of course, are almost unknown. 
Our homes still have open fires, with three times 
the number of accidents in the home from burns 
and scalds than in industry. Our homes have 
steep and ill-lighted stairs, slippery floors, loose 
carpets, and poor types of domestic tools. 

Industry, however, has not yet learned to use 
its industrial processes to help to regain the 
function of damaged limbs after injury. For 
example, when industry receives back a man 
who has suffered a severe injury to his left hand 
as “‘ fit for light work,” he is usually put on a 
job in which his left hand need not be used at all. 
Quite frequently, the surgeon who has treated 
the case would like the man to be employed at a 
job in which the use of the damaged hand was 
essential. With good planning by the engineer 
this could be achieved ; levers could be fitted 
on to capstan lathes, &c., that would enable 
the injured limb to be put to some useful work. 

It is true that for a few weeks, or maybe a few 
months, the man, as a productive unit, might 
show a production loss, but, taken over a period 
of a year or more, the productive ability of the 
injured man might be greatly increased. 

Factories in which facilities for rehabilitation 
have been provided on normal productive work 
have proved their success. In fact, factory 
rehabilitation is better than anything a hospital 
can achieve. A man attending hospital con- 
siders himself still a hospital patient ; he may 
produce in the rehabilitation department a dog 
lead or a scarf which he can give to his wife, but 
he considers himself a “ hospital patient.’ 
Rehabilitate him in a factory on a normal pro- 
duction machine and he not only produces 
normal goods and money for his own pocket, but 
as he mixes with his normal workmates his 
morale is considerably improved. 

This subject has been studied very widely in 
the Birmingham area, and attention is drawn to 
the work that has been done by the Birmingham 
Accident Hospital which was founded in 1941, 
and which houses research units for the treat- 
ment of burns and also the treatment of septic 
wounds. 
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Industrial and Labour Notes 


The A.E.U. National Committee 


The annual meeting of the National 
Committee of the Amalgamated Engineering 
Union was continued at Blackpool throughout. 
lust week. Among the many resolutions 
debated by the Committee was one which 
reiterated the demand for the nationalisation 
of the engineering, shipbuilding and all basic 
judustries, a proposal which the Committee 
put forward two years ago. 

The Confederation of Shipbuilding and Engi- 
neering Unions—to which the A.E.U. is 
affiliated—is already examining suggestions for 
nationalising certain sections of the engineering 
industries. The A.E.U. National Committee, 
however, did not take the matter much further 
last week, for, after discussion, it passed an 
amendment to the main resolution endorsing 
the Confederation’s policy. This amendment 
directed the A.E.U. Executive Council to 
support all means taken for the implementation 
of nationalisation in the engineering and ship- 
building industries. 

Wages and prices were another matter which 
occupied a great deal of the Committee’s atten- 
tion. The A.E.U. has already expressed its 
opposition to the policy of wage restraint 
advocated last year by the Trades Union Con- 
gress, and resolutions carried last week asked 
that negotiations on a new wages structure for 
the engineering industry should be speeded up, 
and that the wages of women workers should be 
improved. There was also a demand for an 
increase in the differential rates paid to skilled 
men. But the President of the A.E.U., Mr. 
Jack Tanner, pointed out that consideration 
of the new wages structure had been hindered 
by the demand advanced last year for an 
immediate all-round increase of £1 a week, the 
rejection of which demand had led to the ballot, 
on arbitration or strike action, which was now 
being carried out by the Confederation of 
Shipbuilding and Engineering Unions. 


The Amalgamated Union of Foundry 
Workers 


The annual delegate meeting of the 
Amalgamated Union of Foundry Workers 
began at Bridlington on Monday last. The 
general secretary’s report, which was presented 
at the meeting, records a decline in membership 
during 1949, the total at the end of the year 
being 78,273. The report adds the comment 
that employment in the founding industries 
has declined. But it is stated that produc- 
tivity in the ironfoundry industry last year 
was the highest yet recorded, the output per 
worker being 24-23 tons of castings. Steel 
foundry workers produced an average of 12-22 
tons of castings per man in 1949, an increase of 
over 15 per cent compared with 1948. These 
statistics, the report says, show a remarkable 
increase in productivity, obtained by efforts 
of the workers employed, and also reflect the 
advance of foundry technique, including the 
use of mechanical aids. ‘‘ Changing production 
technique is continuing,”’ the report observes, 
“and is bringing its own problems to the 
workers in the industry.” 

The report goes on to say that little encourage- 
ment was given by employers to the setting 
up or the proper functioning of joint production 
committees in the immediate post-war period 
when the unions were eager to help forward the 
planning of the country’s industrial resources. 
The possibility of enthusing the workers in the 
changed situation, when uneasiness is growing 
about unemployment, is not so helpful, and, 
the report asserts, “it would be difficult to 
find any worker in the foundry who is over- 
whelmed with pride in the very real production 
achievements of the industry.” It is suggested 
that resentment is the more likely sentiment on 
account of the fact that ‘‘ wage standards do 
not reflect production achievements.”’ Higher 
earnings, the report claims, do not correspond 
to the higher productivity returns or the effort 


which made those returns possible. Addressing 
the meeting on Monday morning, the chairman, 
Mr. A, McDougall, said that discussion of wages 
questions would be influenced by the fluid 
position which at present existed. Many unions 
which had supported the wage freeze at the 
outset had now decided that that policy must 
be abandoned. He was convinced that the 
trade union movement must have an entirely 
new approach to the question if it was to retain 
the confidence of its rank and file membership. 


Employment and Unemployment 

The Ministry of Labour’s latest report 
on the employment situation in Great Britain 
says that the working population increased 
during April by 48,000 to a total of 23,351,000 
(16,085,000 men and 7,266,000 women). The 
increase is attributed to school-leavers who 
entered employment during the month, and 
to normal seasonal influences. The number of 
people in civil employment increased by 
66,000 during April and at the end of the 
month was 22,310,000 (15,163,000 men and 
7,147,000 women). 

An analysis of the civil employment figures 
indicates that most of the increase in April 
occurred in the manufacturing industries, in 
the distributive trades, and in professional, 
financial and miscellaneous services. In the 
manufacturing industries the trades classified 
under the heading “‘ metals, engineering and 
vehicles’ added 3000 to their labour force 
during April, bringing the total to 3,935,000, 
compared with 3,922,000 at the end of last 
year. In the basic industries of the country, 
however, there was a net gain of only 2000 in 
the labour force during April. The only 
addition, in fact, was in ‘transport and 
communication.” The coal-mining industry 
continued to lose workers during April, the 
number of wage earners on colliery books at 
the end of the month being 702,000, compared 
with 709,000 at the end of last year. 

Unemployment figures contained in the 
Ministry’s report relate to May 15th, on which 
day 314,674 people were registered as out of 
work, compared with 328,985 registered on 
April 17th. The number of men of eighteen 
and over included in the May 15th figure was 
213,910, of whom 6922 were returned as 
“temporarily stopped.” 


British Overseas Trade 


At the end of last week the President 
of the Board of Trade, Mr. Harold Wilson, 
announced that, provisionally, United Kingdom 
exports in the month of May had been valued 
at £183,000,000. This, he said, was only 
£1,400,000 below the record figure achieved in 
March. But, Mr. Wilson explained, May con- 
tained twenty-six working days, against twenty- 
seven in March, and on a daily basis, therefore, 
the rate of exports in May was about 3 per cent 
higher than in March. 

May imports, however, were valued pro- 
visionally at £228,800,000, and were thus 
higher than in any preceding month. That 
figure, Mr. Wilson suggested, was attributable 
to ‘‘ seasonal influences,”’ but it had brought 
imports in the first five months of this year to a 
level 14 per cent above that of the same period 
last year. With re-exports to the value of 
£5,800,000, the excess of imports over total 
exports was £40,000,000, which brought the 
adverse visible balance for the first five months 
of this year to £164,900,000, compared with 
£143,100,000 during January to May last year. 

In his statement, the President of the Board 
of Trade drew special attention to the progress 
made with exports to Canada and the U.S.A. 
Provisional figures for May, he said, were 
34,700,000 dollars and 23,000,000 dollars respec- 
tively. The monthly average for the first 
quarter of this year was 23,900,000 dollars for 
Canada and 18,800,000 dollars for the U.S.A. 
The dollar value of May exports to Canada, 
Mr. Wilson remarked, was the highest monthly 


figure yet achieved in the export drive, and one 
indication was that the efforts made to increase 
exports of engineering goods were now bearing 
fruit. Iron and steel exports, machinery 
exports—especially electrical and _ textile 
machinery—had improved, and there had also 
been a considerable increase in the number of 
British motor vehicles sold to Canada. So far 
as the U.S.A. was concerned, machinery exports 
in May were a little above those of recent 
months, though there was “nothing spec- 
tacular’’ about the increase. Speaking 
generally, Mr. Wilson warned that it would 
be unwise to base too much on the North 
American figures for a single month. 


Measuring the Volume of Overseas Trade 


The Board of Trade has decided in 
future to use the year 1947, instead of 1938, as 
the base year of index numbers of the volume 
of United Kingdom exports and imports which 
it publishes quarterly. This step is being taken 
to enable a more realistic appreciation to be 
formed of current changes. 

In announcing this decision, the Board says 
that there has been a continuous increase in 
the volume of Britain’s export trade since the 
end of the war, and the new index will permit 
current movements to be measured on a more 
reliable basis than was possible with the old 
index. The index numbers, which the Board of 
Trade has prepared since the beginning of the 
century, are designed to show movements in 
exports and imports after eliminating variations 
caused merely by price changes. They are 
arrived at by estimating the value of trade in a 
current period at the prices of a chosen base 
year, and they are thus claimed to give a 
measure of changes in the value at constant 
prices of imports and exports. 

It has been the practice in the past to move 
the base year used in the calculation forward at 
fairly frequent intervals; it was about once 
every five years in the inter-war period. This 
procedure, the Board says, has avoided the 
distortion which would be introduced by the 
use of out-of-date prices as weights, and has 
also improved the accuracy of the calculation 
by taking account of changes in classification 
which have been introduced in the Trade 
Accounts. In view of the importance in the 
early post-war years of comparison with an 
immediate pre-war base year, the 1938 series 
has been maintained for longer than would 
normally have been considered advisable, and 
the Board of Trade suggests, therefore, that 
the change to a post-war base is overdue. It 
has become more necessary on account of the 
wide divergences between the pre-war price 
structure and that ruling to-day. It may be 
added that on the new base figure of 1947= 
100, the volume index for United Kingdom 
exports in the first quarter of this year 
stood at 157, compared with 147 in the last 
quarter of 1949. 


Purchase Tax on Commercial Vehicles 


It was announced in Parliament on 
Thursday of last week, that the proposed charge 
of purchase tax on commercial vehicles is to 
be converted into a charge on the chassis only. 
The new tax on chassis will apply only to chassis 
delivered by the manufacturer on or after 
July Ist. The tax will be payable by the 
manufacturer of the chassis, and coachbuilders 
and others who build commercial bodies on 
chassis will not be liable for any additional 
tax. Proposals to this effect are being laid 
before Parliament, and the Economic Informa- 
tion Unit says that further particulars will be 
published as soon as possible. 

This alteration means, of course, that any 
tax provisionally collected by traders from their 
customers on commercial vehicles since May 
lst will not now be payable to the Crown, and 
should therefore be refunded. Statutory pro- 
vision to that effect is to be made. 
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French Engineering News 
(From our French Correspondent) 


St. Etienne industry, which has three main 
groups, coal, metal and textiles, has met the 
steel-coal plan with some reserve. Monsieur 
Roche, President of the Saint-Etienne Chamber 
of Commerce, recently gave a complete account 
of the area as an industrial centre to Mr. 
Barry Bingham. He pointed out that the 
Loire coal basin has only been able to increase, 
its production (3,800,000 tons in 1949, against 
3,270,000 tons in 1938) by constant effort and 
modernisation of installations. Steel pro- 
duction in 1949 was 60 per cent higher than in 
1938 and comprised purely high quality and 
special steels. The textile industry turnover in 
1949 was over 8 milliardfrancs. Monsieur Roche 
stated that while the region could contribute 
largely to the success of the Marshall Plan, the 
plan for the European pool, which would 
remove all customs barriers, would be a danger 
for the St. Etienne coal and steel industries, 
where working conditions were less economical 
than in the north and east. He felt that the 
basin should, therefore, be protected to a cer- 
tain degree, as much in the social interest as in 
the interest of the country, which should keep 
part of its heavy industry away from its 
frontiers. 

* * 

Installation of the hot rolling mill at Denain 
is now being very actively pursued. Buildings 
have been completed and civil engineering 
work is nearing completion. Mechsgnical and 
electrical material is almost entirely on the 
site. Unless something unexpected should 
happen, all material is expected to be installed 
by the end of the year. At Montataire, the 
cold rolling mill material is now all installed 
and one of the finishing rollers has been in 
use since last month. Production for the 
French automobile industry is to start soon. 

* * * 


French rolling stock constructors are obtain- 
ing some success abroad. Alsthom has just 
received an order for thirty electric locomotives 
from Spam. A further ten locomotives have 
been added to a Dutch order for fifty. The 
Spanish railways have ordered, in addition, 
five rectifying sub-stations and components for 
the construction in Spain of locomotives and 
sub-stations of the same type. 

* * * 

Mexico has purchased pipes to the value of 
one million dcllars from France to complete the 
pipe-line in the Telmantepec Isthmus. 


There is a danger that when the new, power- 
ful electric plants start production, between 
1950 and 1952, Electricité de France may not 
be capable of distributing all the power pro- 
duced. Already rural networks are suffering 
from insufficiency’ of medium and low tension 
networks. Electricité de France has therefore 
decided to launch a public loan to finance 
necessary equipment for certain medium and 
low-tension networks of less than 15,000V with 
the necessary transformers, circuit breakers, &c. 
The second half of this year is therefore likely 
to be favourable for certain branches of the 
industry, which until now have suffered from 
lack of orders, due to the necessity first to 
increase production and assure long-distance 
transport before being able to distribute power. 
Reduction of credits allocated to Electricité 
de France in 1948, 1949 and 1950 has con- 
siderably slowed down the rate of orders 
expected for large electro-mechanical equip- 
ment and partial unemployment in certain 
factories is unavoidable. 

‘At the moment there is no danger of a reduc- 
tion in production of large transformers of over 
650kVA, production needed to satisfy pro- 
grammes having been estimated at 3,000,000kVA 
annually. In the next few years production will 
be increased to 4,600,000 VA ennually. 

* 


Work on the construction of a dam and 
hydro-electric plant is about to start at Chatelot, 
near the Doubs falls. Half the output will go 
to France and the other half to Switzerland. 
The capital, amounting to 12 million francs, is 
also being subscribed by the two countries. 
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Notes and Memoranda 


Rail and Road 


British Motor VEHICLE OutPutT.—The Society 
of Motor Manufacturers and Traders, in its Monthly 
Statistical Review just issued, states that British 
motor vehicle output in April averaged, each week, 
nearly 9600 cars and 5100 commercial vehicles. 
Exports during the month of April included just 
over 29,000 cars and 10,800 commercial vehicles, 
of a total value little short of £13,000,000. On 
account of the Easter holiday period, these output 
and export figures show a drop compared with 
recent months. 

DresEL-ELEctRIC LOCOMOTIVES FOR TASMANIA.— 
The first complete diesel-electric locomotive to be 
built in this country for Australasia has recently 
been completed and shipped from Liverpool. It 
is of Bo-Bo type, designed for general service on 
the Tasmanian Government Railways. In addi- 
tion to normal single unit operation, up to three 
locomotives may be operated in multiple unit when 
required. Operating either singly or in multiple 
unit, the locomotives will be capable of handling 
every type of train running on the Tasmanian 
Government Railways. The locomotive was 
despatched by the English Electric Company, Ltd., 
which received an order for ten locomotives in 
1947, followed by repeat orders, bringing the total 
number required up to thirty-two. The mechani- 
cal parts of the new locomotives have been designed 
by the Vulcan Foundry, Ltd., in collaboration 
with the English Electric Company, Ltd. The 
Vulcan Foundry, Ltd., is building the mechanical 
parts for the first twenty locomotives and the 
remaining twelve sets of mechanical parts will be 
built by the English Electric Company, Ltd., which 
is supplying the power and electrical equipments 
for all the locomotives on order. 


Air and Water 


CoLLEGE oF AsERONAUTICS.—The College of 
Aeronautics, Cranfield, Bedfordshire, is holding its 
Annual Presentation Day on Friday, June 30th. 
The President of the Society of British Aircraft 
Constructors is to present the diplomas. 


“ Oronsay.”—The Orient Line announces that 
its new 28,000-ton liner, ‘‘ Oronsay ” now building 
at the Barrow yard of Vickers-Armstrongs, Ltd., 
will be launched on June 30th. The naming cere- 
mony will be performed by Mrs. Anderson, the 
wife of the chairman of Anderson Green and Co., 
Ltd., the managers of the Orient Line. 


THe NATIONAL AERONAUTICAL COLLECTION.— 
The National Aeronautical Collection at the Science 
Museum, South Kensington, will be reopened to 
the public to-morrow, June 24th. This collection, 
which is located in the Western Galleries of the 
museum, contains many of the world’s most famous 
and historic aircraft. It represents fully the his- 
tory and development of aeronautics from the 
earliest conception of flight to the latest rocket- 
propelled aircraft. Progress in aviation is extene 
sively illustrated from the original Lilienthal 
glider to the world’s first successful jet-propelled 
aircraft, and by the finest collection known of 
accurate scale-model aircraft. The rapid develop- 
ment of aircraft propulsion is clearly shown in all 
stages from the original steam aero-engine of Sir 
Hiram Maxim to the latest Rolls-Royce Derwent 
V gas-turbine. 

THe War aT Sea, 1939-1945.—A special exhi- 
bition of a series of pictures painted by Norman 
Wilkinson, 8.M.A., and presented by him to the 
nation, was opened yesterday at the National 
Maritime Museum, Greenwich, by Vice-Admiral 
the Earl Mountbatten of Burma, K.G. The 
exhibition consists of fifty-two pictures giving a 
wide pictorial record of the war at sea in all its 
aspects. The paintings now form part of the per- 
manent collections of the National Maritime 
Museum. This exhibition forms one in a series of 
special exhibitions to be held in the National 
Maritime Museum this year. When it closes, on 
June 30th, the pictures are going on a tour of various 
provincial galleries. On their return to the museum 
many of them will form an important part of the 
exhibits in the East Wing Galleries. The galleries, 
which have never been completed, and had not 
been opened before the war, are intended to con- 
tinue Britain’s maritime story from the Napoleonic 
Wars to the present time. The museum authorities 
are now engaged in organising the galleries to show 
the changes from sail to power in the propulsion 
of ships, and from wood to steel in their construc- 
tion, during the nineteenth and twentieth cen- 
turies. Naval aviation will also have its place. 
It is hoped to have the galleries ready for opening 
in time for the 1951 Festival of Britain. 


Miscellanea 
Puysics or Lvusrication.—The Manches er 
and District Branch of the Institute of Phys‘cs 
and the British Rheologists Club will hold a joint 
conference on “The Physics of Lubricatio:. ” 
at the University of Manchester from June 2:.}, 
to July Ist. Full particulars may be had from :!,¢ 
conference secretary, Mr. D. A. Crooks, Imperial] 
Chemical Industries, Ltd., Dyestuffs Division, 

Hexagon House, Manchester, 9. 


CopPER Firrincs MANUFACTURERS ASSOCIATIv \, 
—At a meeting held at York on June 15th, fifteon 
makers of copper tube fittings decided to form a 
Copper Fittings Manufacturers Association. it 
is stated that the Association will in no way influence 
prices or delivery quotas, its object being to keop 
members informed of developments in specifics. 
tions, draft regulations, &c., and to act as a clesr-. 
ing house for information. The temporary secro. 
tary of this new organisation is Mr. E. Chiffey, 
of Kay and Co. (Engineers), Ltd., Blackhorse 
Street, Bolton, Lancs. 


Sm1conE RvusBER Propvucts.—Dunlop Rubber 
Company, Ltd., announces that after a preliminary 
run of some months on a pilot plant, it has now 
set up a new unit at its works in Cambridge Street, 
Manchester, for turning out products in Silicone 
rubber. Silicone rubbers are produced in various 
grades of hardness and mechanical properties, but 
all possess the outstanding characteristic of retain- 
ing rubber-like properties under conditions of 
extreme heat and cold. It is claimed that they 
will give an economical life from minus 70 deg. 
Fah. to plus 400 deg. Fah. 


METROPOLITAN-VICKERS’ SUMMER SCHOOL.—The 
Metropolitan-Vickers Electrical Company, Ltd., is 
arranging to hold its third summer school, for pro- 
fessors, lecturers and others concerned with engi- 
neering, at Trafford Park, Manchester, from July 
17th to 2lst. The main p of the school is 
co-operation with those responsible for academic 
engineering training by describing and showing to 
them the latest developments in industrial research, 
design and manufacture. Another purpose is joint 
discussion on the correlation of the academic and 
practical training of students. 


BritisH Burt “ Evcirp ” Trucks.—The Euclid 
Road Machinery Company, of Cleveland, Ohio, 
has recently established a works in this country 
for the manufacture of its equipment. A new com- 
pany, Euclid (Great Britain), Ltd., with offices in 
Glasgow, will run the new works, which will at 
first be fully engaged in the manufacture of rear 
dump wagons. It is expected that wagons will be 
produced at a rate of thirty to fifty a month by 
the end of next year in the new works. It is intended 
eventually to build the full range of Euclid heavy 
earthmoving equipment, including the bottom 
dump, tractor and scraper models, in this country. 


Dry Rot anpD Woopworm EXxuHIBITION.—The 
Department of Scientific and Industrial Research 
has now made definite arrangements for the tour 
of its ‘Dry Rot and Woodworm Exhibition ” 
to visit most large provincial centres during the 
rest of 1950 and the early part of 1951. Both dry 
rot and woodworm damage to wood have been 
increasing recently and the exhibition shows how 
to recognise such attacks, how to deal with them, 
and how to prevent them. It is designed to assis: 
anyone who may have to cope with an attack— 
architects, surveyors and builders, and the house- 
holder, who directly or indirectly, has to foot the 
bill for what may be extensive repairs. In general 
the centres to be visited are those damaged during 
the war, for the destruction caused by bombing 
has helped dry rot and woodworm to spread. 


THe Late Mr. W. G. RicHarps.—We have 
learned with regret of the death of Mr. William 
George Richards, publicity manager of Marconi’s 
Wireless Telegraph Company, Ltd., which occurred 
at his home in Chelmsford, on June 15th, at the 
age of sixty-one. Mr. Richards was born at Chel- 
tenham and began a journalistic career by being 
apprenticed to the “Stroud Journal.” He joined 
the Marconi Company in 1920 as an assistant in 
the publicity department, under Mr. Arthur 
Burrows, whom he succeeded as chief of the pub- 
licity department in 1923. In 1932 Mr. Richards 
was appointed managing director of Radio Intel- 
ligence, Ltd., where he was still msible for 
initiating and controlling the publicity for all the 
Marconi companies. When this company was 
dissolved, he again took up the position of pub- 
licity manager of Marconi’s Wireless Telegraph 
Company, Ltd., and also directed the publicity 
of the Marconi International Marine Communica- 
tion Company, Ltd. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment is not illustrated the specifica- 
tion is without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
iv the date of publication of the complete specification. 

Copies of specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


ELECTRICAL ENGINEERING 
635,014, May 27, 1947.—ImPROVEMENTS IN AND 
RELATING TO Fivrers FoR CouPLING CARRIER 
TRANSMISSION EQuIPMENT TO PowER LINES, 
The General Electric Company, Ltd., of Mag- 


net House, Kingsway, London, W.C.2, a 
British company, and Richard Owen Row- 
lands and Edgar Philip Lawrence Westell, 


both of The General Electric Company, Ltd., 
Telephone Works, Coventry, Warwickshire. 
This invention relates to filters for coupling 
carrier transmission equipment to power lines, 
and is concerned with coupling filters of the type 
comprising @ coupling condenser and an inductor 
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Fig2 
No. 635,014 


connected in series. Referring to Fig. 1, carrier 
transmission equipment (not shown) is coupled to 
two conductors C of a power line through a filter 
circuit. Connected in series with one conductor 
and one carrier terminal 7 is a series circuit resonant 
at the carrier frequency and comprising an induc- 
tor L1 and a coupling condenser C1, and in series 
with the other conductor and carrier terminal a 
further series circuit resonant at the carrier fre- 
quency and comprising an inductor L2 and a 
coupling condenser C2. The inductors are con- 
nected to the carrier terminals of the circuit and 
the condensers to the power circuit respectively. 
Connected in parallel with the carrier termi 

is a condenser C3 and an inductor L3 having a 
centre tap connected to earth. Power equipment 
(not shown) is connected to terminals P7’, which 
are connected to the power-line conductors C 
through lel circuits L4, C4 and L5, C5. In 
known circuits of this type the coupling conden- 
sers Cl, C2 have been remotely separated from 
the coupling inductors L1, L2 because the latter 
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have been associated with the circuit L3, C3, 
as a matter of mechanical convenience, The dis- 
advantage of this is not removed by the provision 
of a parallel anti-resonant circuit L6, C6 as some- 
times employed in the position shown. The inven- 
tion provides an ment wherein the com- 
ponents Zl, Cl or L2, C2 of each series resonant 
circuit are associated in such a way that detri- 
mental stray capacitance is substantially or wholly 
eliminated. Referring to Fig. 2, I designates a 
porcelain insulator cemented at Q into a ring R 
clamped 4 bolts B to the flanged open neck N 
of an oil-filled apparatus tank A. The insulator J 
is hollow and is closed by connecting means M 
at the top; it is traversed near its lower end by a 
disc-shaped partition D. A sealed compartment 
is thus formed between the top of the insulator 
and the partition and this accommodates a con- 
denser, say, Cl, of a coupling filter. The corres- 
ponding inductor Ll forming with the condenser 
C1 a series resonant circuit is carried beneath the 
disc-shaped partition D and within an open-ended 
extension E of the insulator. One plate of con- 
denser C1 is connected to the connecting means M, 
and hence the associated power line, whilst the 
other plate is connected to a pillar P, which traverses 
the disc-shaped partition D and acts both as an 
electrical terminal and a mechanical support for 
the condenser. A screw S traversing the inductor 
Il engages pillar P to connect one end of the 
inductor to the condenser, and, if desired, to hold 
the inductor in position. Alternatively, or in 
addition, the inductor may be supported by spring- 
fingers F carried from the pillar P. The other 
end of the inductor is connected to the components 
in the tank by a wire or strip W. Since the coupling 
condensers are di in sealed chambers, they 
are not affected by variations in atmospheric and 
other conditions. The inductors may be mounted 
in the sealed compartments with the condensers 
and may be connected on the high-voltage side 
thereof instead of on the low-voltage side as 
deserihed.—March 29, 1950. 


GAS TURBINES 


636,623, August 11, 1947.—ImMPROVEMENTS IN 
OR RELATING TO COMBUSTION APPARATUS, 
Power Jets (Research and Development), 
Ltd., of 8, Hamilton Place, London, W.1, and 
John Brown, of National Gas Turbine Estab- 
lishment, Whetstone, Leicester. 

This invention relates to combustion apparatus 
and is concerned with making provision for cooling 
the walls of the combustion chambers or ducts of 
such apparatus, more particularly with a view to 
allowing the use of sheet metal construction not- 
withstanding the existence in operation of very 
high temperatures, and to avoiding carbon depo- 
sition therein. In the drawing a combustion cham_ 
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the cap for the entry of further primary air. There 
is an annular shield Q, which forms together with 
chamber A an annular space R open at its down- 
stream end and closed at its upstream end. Beyond 
this downstream end the duct B is partly closed 
by a stop plate S and a flanged annular plate T, 
which is provided with apertures to permit part of 
the air stream to enter the downstream portion 
of the annular space between the chamber and the 
duct G. Part of the air stream enters the annular 
space between the extensions K and L and then 
flows downstream through the duct B but due 
to the presence of the plates S and T some of this 
air is reversed to flow upstream through the 
annular space R, thereby cooling the wall of cham- 
ber A and finally entering the chamber through 
apertures U to form a mixing zone V. Co-pending 
Application No. 22241/47 fixes dimensions of the 
cap and entry chamber and provides that the 
chamber may be formed towards its downstream 
end N by a wall of metal gauze or of porous material, 
as for example sintered metal, to permit non- 
turbulent and uniform entry of cooling air.—May 3, 


1950. 
MACHINE TOOLS 


636,268. September 24, 1947.—ImPROVEMENTS 
IN OR RELATING TO DRILLING OR LIKE MACHINES, 
Evan Meirion Arthur, of The Elms, Rednal 
Road, Birmingham, 31. ’ 

According to this invention, a spring device 
forms an attachment which can be fitted to an 
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ordinary power driven drill so that it will auto- 
matically be fed during the cutting operation. 
As shown in the drawing, the spring device com- 
prises a leaf spring A, which at the inner end is 
anchored in a bracket B, which is pivotally mounted 
on the bolt C projecting from a frame member 
D attached to the frame £ of the drilling machine. 
The outer end of the leaf 
spring is bifurcated and 
is adapted to bear on a 
thrust ring F on the collar 








G fixed on the upper end 














u 
‘R of the drill partir The 

: collar is conveniently 
adjustable axially on the 
spindle for adjusting the 
spring pressure applied 
to the drill. The anchor 
bracket for the spring 
. has a forwardly projecting 
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ber A of circular section is arranged coaxially within 
an outer duct B and is provided with a hollow 
cap C having its open larger end facing down- 
stream and forming in combination with the 
chamber an annular cooling air entry D. The 
cap encloses a primary combustion zone E into 
which fuel is injected through a burner F and com- 
bustion is initiated by means of a spark plug. 
The cap is enclosed within a convergent tubular 
scoop H of frustro-conical form, having its upstream 
end open to form an entry aperture J. The wall 
of the chamber has an upstream tubular extension 
K enclosing the scoop H, which defines a metering 
orifice and passage for the entry of primary air, 
while the extension K forms with the scoop a 
passage for a supply of cooling air through the 
entry D. The casing B is also provided with an 
extension L, similar to the extension K, and has 
an entry portion M into which is led a fast moving 
airstream, as for example from the compressor 
of a gas turbine. This airstream is divided into 
three parts, of which one part forms an annular 
air cooling stream entering the chamber, a second 
part flows through the annular space between the 
casing and the duct while the remainder passes 
through the cap to the primary combustion zone. 
The cap constitutes the flame stabilising baffle 
and it may also be provided with swirl vanes N 
and circular apertures O and slots P in the wall of 


is arm H fixed to it and 
this arm is connected by 
a link J to a hand lever 
K, so that when the hand 
lever is moved into the 
position shown the anchor bracket is tilted, thereby 
causing the leaf spring to apply pressure on the 
thrust ring on the drill spindle. The hand lever 
is pivoted on a bracket ZL fixed to the machine 
frame and when it is depressed the link moves 
beyond the dead centre, which holds the link J 
in the depressed condition. For purposes of adjust- 
ing the spring pressure, the leaf spring A is pivotally 
mounted in the anchor bracket and adjusting 
screws are provided. The drill can be manually 
advanced by the lever N. During the drilling 
operation the arm N moves towards the lever K 
and when the hole has been drilled the arm N 
trips the lever K over the dead centre and the 
spring O raises the drill spindle.—April 26, 1950. 


MISCELLANEOUS 


637,707. April 5, 1948.—ImPROVEMENT IN AND 
RELATING TO THE MANUFACTURE OF SPRINGS, 
Lawrence Courtney Bennett Frost, Allan 
Mountford Bennett Frost, and William Vin- 
cent Donnelly, trading as C. B. Frost and Co., 
of 9/10, Shadwell Street, Birmingham 4. 

This invention relates to springs subject to com- 
pression, tension and bending or deflecting stresses 
and intended to be used on road and rail vehicles, 
aircraft and for industrial purposes in general. 

Specification No. 574,561 describes and illustrates 

a rubber-cored torque tube and the present inven- 
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tion is concerned with a method of manufacture 
of a resiliently cored tube, having inherent resili- 
ency, for use in the production of springs and 
torque tubes with a view to simplifying the manu- 
facture and improving the efficiency of such articles. 
The accompanying drawings illustrate a cold 
drawing die, and a section of an india-rubber 
cored coiled spring, along with a section of an india- 
rubber cored steel tube employed in a structural 
assembly. In Fig. 1 A denotes a cylindrical steel 
tube and B is a cylindrical core of india-rubber, 
rubber substitute or cored rubber. The elastic 
core B is threaded through the tube A so that the 
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former lies freely in the bore. The loosely cored 
tube is then passed through a conventional cylin- 
drical cold drawing die C comprising a support 
D, mouth £, and throat F. In the process of 
cold drawing the tube is ejected so that virtually 
the core becomes an integral part of the tube. 
In Fig. 2 the drawn elastically cored tube A, B, 
is shown as formed into a conventional coiled 
spring and in Fig. 3 the tube is shown as an example 
of its use in constructional work where @ indicates 
a base member having a socket, while H is a T-piece 
and J a horizontal load member. The elastically 
cored tube K may be subject to compression stresses 
and the tube ZL to tension stresses, the former 
acting as a pillar and the latter as a tie rod.— May 
24, 1950. 


637,658. March 13, 1947.—An ImprovepD FLUuID 
SeaL For Rotatine Suarts, Harry Hansen 
Looke, of 646, Glenhuntley Road, Caulfield, 
Victoria, Australia. 

The object of this invention is to provide an 
improved shaft seal, which is simple and economical 


ne: 
Wd. 




















No. 637,653 


to manufacture and install, which occupies little 
space and which is capable of automatic self- 
adjustment to take up wear. Referring to the 
drawing, A indicates a thrust ring which is mounted 
on the shaft B and is provided on one end with a 
flat sealing face C, which is adapted to rotate in 
pressure contact with the sealing face formed by 
the flat bottom of a recess D formed in the pump 
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housing HZ, through which the shaft passes. A 
ball race is mounted in the housing to carry the 
shaft. The face of the thrust ring and the face of 
the housing with which it is in contact are ground 
flat. Alternatively, a washer or insert (not shown) 
of rubber, plastic or other wear-resistant material 
may be provided in the recess to ensure a leak- 
proof joint between the abutting moving faces. 
The thrust ring may be formed of metal, rubber 
plastic, or other suitable material. A series of 
integral dogs of tooth form, are cut on the opposite 
end of the thrust ring C and extend in a direction 
parallel to the shaft. The opposed side edges of 
the dogs are adapted to engage the inclined side 
edges of recesses formed in the inner periphery 
of the pump rotor G. Rotation of the shaft causes 
the inclined faces on the rotor to engage the inclined 
edges of the dogs and thus rotate the thrust ring, 
while at the same time forcing it towards the hous- 
ing, thereby increasing the seal between the thrust 
ring and the housing. A compression spring H 
surrounds the shaft and is fitted between the oppo- 
site face of the pressure ring J and the rotor or an 
abutment on the shaft (not shown). The spring 
tends to move the pressure ring towards the thrust 
ring and thereby compresses the felt ring or insert 
K against the shaft and against the thrust ring. 
In addition the spring assists in maintaining the 
thrust ring in pressure contact with the housing.— 
May 24, 1950. 





Personal and Business 


Mr. W. J. Brrp has been appointed London 
area sales manager of The General Electric Com- 
pany, Ltd. 

Zwicky, Ltd., Slough, has taken a permanent 
exhibition space at the Engineering Centre, 351, 
Sauchiehall Street, Glasgow, C.2. 

Mr. E. W. Tompson, chairman and joint 
managing director of John Thompson Water Tube 
Boilers, Ltd., has been elected to the council of 
the British Engineers’ Association. 

THe UniTep Street Companies, Ltd., states 
that Mr. Hugh Cameron has been appointed manager 
of the Sheffield district sales office in succession to 
the late Mr. J. P. Ibbotson. 

DEWHURST AND PARTNER, Ltd., Hounslow, has 
opened a branch office for the Yorkshire area at 
York House, 21, Park Street, Leeds, 1 (telephone, 
Leeds 26553). Mr. M. Woosnam is resident engi- 
neer and manager. 

Tue InstirvuTeE or Packacine states that 
Mr. M. W. Parker will take up the duties of secre- 
tary on July Ist. On the same date, the head- 
quarters of the Institute will be transferred to 
55-61, Moorgate, London, E.C.2. 

Brook Motors, Ltd., has opened a branch at 
124, Union Street, Aberdeen (telephone, Aberdeen 
21890). Mr. W. J. Ward, formerly at the firm’s 
Sheffield branch, has been appointed manager at 
Aberdeen, and is succeeded as assistant sales 
engineer at Sheffield by Mr. Brailsford Sykes, 
A.M.LE.E. 

Pottarp Berarines, Ltd., announces that its 
head office has been transferred from Birmingham 
to Ferrybridge, Knottingley, Yorks (telephone, 
Knottingley 320; telegrams, “ Balbearing, Ferry- 
bridge, Knottingley ”’). Local service can still be 
obtained at the company’s factory at Tyburn Road, 


Erdington, Birmingham (telephone, Erdington 
1196). 
SHEEPBRIDGE ENGINEERING, Ltd., announces 


that, from July Ist, its group sales organisation 
will operate from Drayton House, Gordon Street, 
London, W.C.1. Mr. A. E. Akerman and Mr 
J. A. Sparks have joined the group’s sales staff 
and will represent Sheepbridge Stokes, Ltd., 
Sintered Products, Ltd., British Van de Horst, 
Ltd., and Automotive Engineering Company, Ltd., 
in the Midlands and London, respectively. 





Tue Late Mr. E. V. CHEenEy.—We regret to 
announce the death of Mr. Edward Vivian Cheney, 
London District Engineer, of the British Thomson- 
Houston Company’s construction department, 
which oecurred suddenly on June 8th. Mr. Cheney, 
who was in his sixtieth year, had spent thirty- 
nine years in the service of the B.T.H. Company. 
He was born in Theddingworth, Leicestershire, 
educated at Caterham School, Surrey, and obtained 
his first technical training as a pupil with the India 
Rubber, Gutta Percha and Telegraph Works 
Company, at Chepstow, Mon. He then studied 
at the Finsbury Technical College from 1909 till 
1911, when he joined The British Thomson-Houston 
Company, Ltd., being transferred to the construc- 
tion department, London District, in 1914. After 
service in the first World War, Mr. Cheney returned 
to the B.T.H. construction department, working 
first in the Sheffield and later in the Manchester 
district. He was appointed London district engi- 
neer in 1929. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, «re 
requested to note that, in order to make sure of their inserti+n, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week precediry 
the meetings. In all cases the TImm and PLACE at wii +) 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Wed., July 5th—N. Lonpon Branco: The ‘'T} 
Jolly Butchers ’’ Hotel, Wood Green, London, N 
“Light Vision and Lighting,” B. H. Gurr. 
British Standards Institution 
Tues., July 11th.—24, Victoria Street, London, 8.W }, 
Annual General Meeting, 3 p.m. 


Institute of Navigation 
To-day, June 23rd.—Royal phical Society, 
Kensington Gore, London, 8.W.7, ‘‘ Aeronautic | 
Charts,” T. St. Barbe Freer, 5 p.m. 
Institution of Electrical Engineers 
Tues. to Fri., July 4th to 7th—Summer Meeting 
Cambridge. 
Institution of Mechanical Engineers 
To-day, June 23rd.—Summer meeting in Birmingham. 


Institution of Metallurgists 
Fri., July 7th, to Sat., Sept. 30th.—Science Musew 
South Kensington, London, §.W.7,  Exhibitiv), 
‘*Metals in the Service of Mankind,” weekday, 
9.30 a.m. to 6.30 p.m. ; Sundays, 2.30 p.m. to 6.30 p.m, 


Institution of Naval Architects 
Tues. to Thurs., June 27th to 29th.—Joint Summ: 
Meeting in Newcastle-on-Tyne with the Institution o 
Engineers and Shipbuilders in Scotland and the N. 
Coast Institution. 


Iron and Steel Institute 


Wed., June 28th.—4, Grosvenor Gardens, London, 
S.W.1, Iron and Steel Engineers Group Meeting, 
10.30 a.m. 


North East Coast Institution of Engineers and Shipbuilders 


Tues. to Thurs., June 27th to 29th.—Joint Summer 
Meeting in Newcastle-on-Tyne, with the Institutior 
ot Naval Architects and the Institution of Engineers 
and Shipbuilders in Scotland. 


Royal Meteorological Society 
Wed., June 28th.—49, Cromwell Road, 8.W.7, “‘ Tropical 
Hurricanes,”’ Professor Tor Bergeron, 6 p.m. 





Catalogues 


Horxtinsons, Ltd., Huddersfield.—Catalogue describ- 
ing forged steel valves in sizes up to and including Ifin 
bore. 

SHevit Cxemicats, Ltd., 112, Strand, London, W.C.2. 
—Booklet dealing with the suppression of dust in coal 
mines. 

MK Etecrric, Ltd., Wakefield Street, Edmonton, 
London, N.18.—‘‘1950 Catalogue of Electrical 
Accessories.” 

Dun.or SreciraL Propvcts, Ltd., Fort Dunlop, Bir- 
mingham, 24.—Manual dealing with adhesives and 
compositions. ‘ 

W. H. Dorman anv Co., Ltd., Stafford.—Folder 
describing a range of self-contained power units and 
generating sets. 

Brook Morors, Ltd., Empress Works, Huddersfield. 
—Abridged list of a.c. motors, switchgear and accessories 
available from stock. 

Avica Equipment, Ltd., 50, Pail Mall, London, 8.W.1. 
—Leaflet on ‘‘ Low-Pressure Hose Assemblies for Auto- 
motive and Industrial Uses.” 

HacksripGe anpD HeEwirtic ELectric Company, 
Ltd., Hersham, Walton-on-Thames, Surrey.—Leaflet 
No. R 228, dealing with battery chargers. 

WriL1i1aAM Jessop AND Sons, Ltd., Brightside Works, 
Sheffield.—Illustrated catalogue covering revised 
standard cemented carbide tips and tools. 

PxosPHor Bronze Company, Ltd., P.O. Box No. 74, 
Bradford Street, Birmingham, 5.—Illustrated brochure 
dealing generally with the company’s products. 

CrarKE, CHAPMAN AND Co., Ltd., P.O. Box No. 9, 
Victoria Works, Gateshead, 8.—Publication No. 113A 
entitled “‘ Clarke Chapman Ships’ Floodlighting.” 

Spanner Borers, Ltd., 10, Hopton Road, London, 
8.W.16.—Brochure describing ‘“‘ Swirlyflo” automatic 
direct-fired and waste-heat boilers and water heaters. 

Biaw Knox, Ltd., Clifton House, Euston Road, 
London, N.W.1.—Publication ‘‘ BK-129,” illustrating 
and describing ‘* Rex ”’ high-speed trailer concrete mixers. 

Acru Brecrric Toon Manuracturine Company, 
Ltd., 123, Hyde Road, Ardwick, Manchester, 12.— 
Folder illustrating and describing neon indicator lamps. 

Davipsow anD Co., Ltd., Sirocco Engineering Works, 
Belfast, Northern Ireland.—Publication ‘SF 372 A,” 
entitled ‘‘ ‘ Aeroto’ Axial-Flow Fans for Industrial and 
Marine Requirements.” 

Morean Cruciste Company, Ltd., Battersea Works, 
Battersea Church ad, London, 8.W.11.—Folders 
dealing with refractory concrete mix, No. 849, and the 
“Triangle ” range of cements, jointings, rammings and 
refractory concrete. 
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International Conference on Large 
Electric Systems 


(HE thirteenth biennial session of the 
International Conference on Large Electric 
Systems (C.1.G.R.E.) is being held in Paris, 
from June 29th to July 8th. This conference, 
which was founded in 1921, under the wgis 
of the International Electrotechnical Com- 
mission, exists for the purpose of spreading 
knowledge of technical progress in large high- 
tension electric systems, and its main function 
is fulfilled by bringing together every two years 
specialists from some twenty-six countries. 
At these meetings the matters discussed range 
over the manufacture and operation of plant 
for generation, transformation and interruption 
of electric currents ; the construction, insulation 
and maintenance of overhead lines and under- 
ground cables, and the operation, protection 
and interconnection of networks. Continuity 
between the successive biennial sessions is main- 
tained by seventeen advisory international 
study committees, which are formed by repre- 
sentatives of various countries to deal with 
specific subjects. During the current session 
142 papers are being presented for discussion 
in groups classified according to subject matter. 
After the opening ceremony on June 29th, 
the conference proceeded to discuss the first 
group of papers, which dealt with lightning 
and surges and included a British contribution, 
by R. H. Golde, on the collection of lightning 
fault statistics on overhead lines. To-day’s 
programme (Friday, June 30th) is concerned 
with network stability, load sharing and 
frequency regulation. 'To-morrow’s discussions, 
embracing carrier current working, telecom- 
munications, interference and protective sys- 
tems, concludes the first main section, on the 
operation, protection and interconnection of 
networks. The remaining technical meetings 
of the conference will be held next week, when 
the papers for discussion will fall broadly 
under three headings: the first involves volt- 
ages higher than those normally used; the 
second covers the generation, transformation 
and interruption of current; and the third 
concerns the construction, insulation and main- 
tenance of overhead and underground lines. 


The World Engineering Conference 


Four years ago there was formed the World 
Engineering Conference, as a result of an 
International Technical Congress in Paris, 
which was attended by 1200 delegates repre- 
senting thirty-five nations. At that congress, 
it was felt that the co-operation of engineers 
of the allied and many of the occupied nations, 
which had developed during the war, should 
be put on a permanent basis in a form which 
could be most readily used by the agencies of 
the United Nations. The parent body of the 
Conference is located in Paris, with national 
committees in each country. These national 
committees are supported by engineering 
institutions and societies in their particular 
countries, as well as by individual members, 
The institutions, of course, remain fully 
autonomous, but the function of the World 
Engineering Conference is to act as the connect- 
ing link between the national committees and 
the United Nations agencies. Recently, the 
British Section of the, World Engineering Con- 
ference has issued @ memorandum explaining 
these details of organisation. The memorandum 
also records that, when the British Section was 
being formed in 1946, several of this country’s 
engineering institutions took the view that 
they would give it their support if the three 
senior institutions did so. But the memorandum 
regrets that the three senior engineering 
institutions of this country expressed their 
inability to participate in the work of the World 
Engineering Conference, maintaining that the 
liaison between themselves and professional 
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engineering institutions throughout the world 
were sufficiently comprehensive for present 
needs. Since then, the memorandum notes, 
the three senior institutions have convened a 
conference of the professional engineering 
institutions of Western Europe and the U.S.A., 
and it is suggested that ‘‘ this form of limited 
co-operation between a few selected institutions 
from a few countries is distinct from the all- 
embracing organisation aimed at by the World 
Engineering Conference.” The British Section 
of the Conference has therefore presented its 
case in the form of this memorandum to plead 
for support and co-operation so that it can 
claim to be truly representative of British engi- 
neering institutions and societies. It considers 
the matter to be of the greatest importance in 
view cf the fact that U.N.E.S.C.O. is organising 
a conference in October with the idea of forming 
a Union of Specialist Engineering Organisations. 


Railway Construction and Operation 


THE Ministry of Transport has recently 
issued in handy booklet form the revised 
** Requirements for Passenger Lines and Recom- 
mendations for Goods Lines in Regard to Rail- 
way Construction and Operation.” This 
document has no statutory force in itself, but 
is issued for the guidance of engineers and 
others engaged in the construction and opera- 
tion of railways in this country. It is in effect a 
code of practice which experience has shown is 
desirable to maintain a high level of safety. 
Whilst generally compliance with these require- 
ments is insisted upon before the inspecting 
officer will recommend the Minister of Transport 
to approve new railways works, provision is 
made for modification where appropriate to 
meet special circumstances, and for relaxation 
or variation in the case of light railways. The 
requirements, which were last revised in 1925, 
have been brought into line with up-to-date 
practice, and the main revisions have been 
made in respect to signalling, bridges and 
viaducts, level crossings, and electric railways. 
These revisions relate to new construction or 
reconstruction and alterations or additions 
to existing lines. They do not apply retro- 
spectively. It is imteresting to note that the 
first issue of ‘‘ Requirements,” when it was 
made in 1858, consisted of fourteen items, 
written on one-and-a-half pages of paper. 
The new edition, which consists of more than 
thirty closely printed pages, a folder diagram 
and a large index, is a reminder of the diverse 
and complicated problems involved in modern 
railway construction and operation. 


Pithead Power Plant in Germany and 
Holland 


SoME months ago, three engineers of the 
National Coal Board visited several German and 
Dutch collieries for the purpose of obtaining 
information on pithead generating plants. In 
particular, they investigated the extent to 
which low grade fuels were actually burnt, the 
methods used, and the reasons for the use of 
higher steam conditions than in this country. 
The National Coal Board has now produced a 
report on these investigations for the benefit and 
guidance of its divisional and area production 
officials and engineers. Among the main con- 
clusions arrived at by the investigators, the 
report mentions that the power consumed per 
ton of coal raised is much higher in Germany and 
Holland than in this country, partly because of 
the higher consumption of compressed air. 
Moreover, both in Holland and Germany, 
colliery engineers deem it essential that collieries 
should generate electricity from whatever low 
grade fuels may be available, and that after 
meeting their own requirements they should sell 
electricity to the public supply authorities. 
Because of these two practices, the report 
observes, the power stations concerned are 


larger than in this country. Other conclusions 
recorded are that in Germany and Holland 
power plants and coal preparation plants co- 
operate closely, and are regarded as a unit ; 
means have been developed for economically 
burning high ash middlings (up to 40 per,cent 
ash) both as pulverised fuel and on spécially 
developed stokers ; and, owing to the size of the 
stations, there is a progressive outlook towards 
steam conditions, modern pithead plants usually 
working with pressures of 900 lb per square 
inch and over. 


Safety in Mines Research 


UNDER the Coal Industry Nationalisation 
Act, 1946, the Minister of Fuel and Power 
became responsible for the prosecution of 
research into methods of advancing the safety 
and health of miners. The existing research 
stations at Sheffield, Buxton and London were 
made part of the Ministry’s establishments, and 
the cost of the work, hitherto borne by the 
Miners’ Welfare Fund, was transferred to the 
Exchequer. This week, the annual report of the 
Director of Safety in Mines Research has 
appeared. It is the twenty-seventh such report, 
and it records the work done during 1948. The 
report shows that main emphasis in research in 
the year reviewed was on explosion control, and 
it is worthy of note that, when the research 
organisation was originally created in 1908, its 
purpose was to study coal dust explosions. The 
year 1948, the report records, passed without 
a major explosion in a British mine and the 
number of deaths, nine in all, from explosions of 
firedamp was the lowest on record. The Director 
of Research emphasises, however, that this 
period of immunity from serious disaster affords 
no ground for complacency, although he says 
there is no doubt that the scientific study ofthe 
causes and remedies for explosions has greatly 
reduced the seriousness of that particular 
hazard during the last forty years. Although it 
would be premature for the work on explosion 
control by the research stations to be relaxed, 
by the end of 1948 increased research on other 
hazards was under consideration. In addition 
to reviewing the work concerned with coal dust 
explosions, the report gives account of elec- 
trical researches, and investigations into haulage 
and winding problems, metallurgy, mine 
supports, dust, and the testing of mining 
equipment. 


Sunderland South Docks Centenary 


On June 20th there was celebrated the cen- 
tenary of the opening of the Hudson Dock, 
Sunderland, the first dock on the south side 
of the riyer. Regarded as a remarkable feat 
of engineering a hundred years ago, it was also 
noteworthy as a piece of commercial enter- 
prise, destined to play an important role in 
the future development of the port and in 
supporting the growing prosperity of the popu- 
lation in the area. George Hudson, the Member 
of Parliament for Sunderland, and railway 
pioneer, was, as the name of the dock implies, 
the main supporter of the scheme and no doubt 
helped to get the Act of Parliament passed 
which authorised the building of the harbour 
works. The construction of the Hudson Dock 
marked the beginning of a long era of expansion 
of the port of Sunderland’s facilities and com- 
parison of the plans of a century ago with those 
of the present gives some measure of the pro- 
gress made during the years. Although this 
particular point in time has been chosen to 
mark the beginning of a period, there are 
accounts of Sunderland as a port in the twelfth 
century and mention of shipbuilding in the 
fourteenth century and various charters and 
letters patent place on record the history of the 
development of the port and the rise of indus- 
tries in its vicinity. 
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of Radio-Activity 


By T. W. CHALMERS, D.Sc. 
(Concluded from page 727. June 23rd) 


No. XV—THE THEORY OF SPONTANEOUS ATOMIC DISINTEGRATION 


Three-Stage Disintegration, P+Q—R-—S.— 
Assume as before that P’s initial capital is 
very large—say, £1,000,000—and that the 
fraction of it which he spends annually. is 
so small—say, one-ten-thousandth—that his 
annual expenditure can be treated as constant 
—at £100—over a reasonably limited number 
of years. Assume also, as before, that P’s 
annual expenditure takes the form of an 
annuity to Q, who, in turn, spends each year 
20 per cent of his current capital in the form 
of an annuity to a third individual R. We 
will now suppose that R is not a hoarder, 
as in the previous example, but that each 
year he spends 50 per cent of his current 
capital in the form of an annuity to a fourth 
individual § who hoards all he receives. 

Proceeding with the arithmetical calcula- 
tions in the usual way and plotting the 
results we get the curves shown in Fig. 27. 
It will be seen that Q’s capital rises until, 
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during the twenty-fifth year, it reaches the 
equilibrium value of £500. During the same 
period R’s capital rises to the equilibrium 
value of £200. The joint annual expenditure 
or “activity ” during any year will consist 
of P’s constant £100 plus 20 per cent of Q’s 
current capital plus 50 per cent of R’s. The 
*“ activity’ starting at 100 will therefore 
rise to 300 during the twenty-fifth year and 
thereafter will remain constant at that level. 

From this example we conclude that if 
a long-life parent element P decays by 
three stages into a stable end product S, the 
activity of the mass should rise from an 
initial value a to a steady limiting value 3a 
after radio-active equilibrium has been 
attained. By a similar argument it can be 
shown that if there are four stages of decay 
the activity of the mass should rise from an 
initial value a to an equilibrium value 4a. 
And so on. 

These conclusions are strictly valid only 
if (1) each stage of the disintegration process 
is accompanied by the emission of a particles, 
(2) the activity of the mass is measured 
entirely by its rate of emission of a particles, 
(3) the a particles emitted at each of the 
stages contribute in equal “‘ weight ” to the 
overall activity, and (4) all the decay products 
remain within the active mass, none of them 
at any time being removed, or allowed to 
escape from it. 

Thorium and Thorium-X .—Let us suppose 
that under the conditions pertaining to Fig. 
27, Q, during or after the twenty-fifth year, 
withdraws his accumulated capital of £500 
from the bank (bank A) and with it starts 
a separate account at another bank (bank B). 


We will take it that R’s accumulated capital 
of £200 is allowed to remain in bank A. 

At bank A the conditions are now the 
same as at the start of Fiy. 27, except that 
R’s initial capital is £200 instead of zero. 
The modifying effect of this initial difference 
is shown in Fig. 28. Q’s capital at bank A 
starting at zero begins to grow again and 
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twenty-five years after the withdrawal will 
once more reach the equilibrium value of 
£500. If R spends his initial capital of £200 
at bank A at his standard rate he will exhaust 
it by the seventh or eighth year, as shown by 
curve (a), Fig. 28. Meanwhile, however, the 
annuities which he receives from Q result in 
his capital increasing in accordance with 
curve (6). Adding (a) and (b) together we 
find that R’s capital at bank A is repre- 
sented by curve (c). It falls from the initial 
£200 to a minimum of about £70 during the 
third or fourth year and thereafter starts to 
increase towards the equilibrium value of 
£200, which it reaches twenty-five years or 
so after the withdrawal of Q’s accumulated 
£500 from bank A. The influence of R’s 
initial £200 is therefore confined to the first 
few years. Twenty-five years after the 
withdrawal Q’s and R’s capitals at bank A 
have recovered the values which they had 
before the withdrawal. 

Taking 20 per cent of Q’s current balance, 
50 per cent of R’s—from curve (c)—and 
adding P’s constant annual expenditure of 
£100 we get the “ activity ” of the account 
at bank A. As shown by the upper curve in 
Fig. 29, the “activity” starts at 200, 
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quickly falls to a minimwn of about 170 
and then rises to a limiting value of 300. 

So far as bank B is concerned the initial 
conditions are that Q starts with a capital 
sum of £500 and R with zero capital. Their 
standard rates of expenditure being respec- 
tively 20 and 50 per cent, we have here the 
equivalent of a two-stage process Q->R—S, in 
which Q starts the account with a strictly 
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finite sum and expends his current balance 
at a lesser rate than does his annuitant R. 
These are the conditions already considered 
in connection with Fig. 24 in the previous 
article. From Fig. 25, curve (c), we know 
that they result in the “ activ:ty ”’ rising to 
an early maximum and then decreasing 
exponentially towards zero. At bank B the 
data are : 

Q (initial) =£500 ; 
annum. 

R (initial) =£0 ; r=50 per cent per annum. 
These data, employed in the usual way, give 
us the “ activity ” of the account at bank B 
as shown by the lower curve in Fig. 29, 
It will be seen that the “A” account and 
the “B” account “ activity’ curves are 
exactly the inverse of one another. 

This example illustrates by analogy the 
separation of thorium-X from thorium. In 
Rutherford’s experiments—see Article No. 
VIIi—the original active mass consisted of 
thorium in radio-active equilibrium with its 
decay products. In the financial analogy 
we take P to represent thorium, Q thorium-\, 
R the radio-active deposit of thorium, and § 
the stable end product. The separation of 
the “A” and “B” accounts correspon s 
with the chemical process whereby the 
original mass is divided into a thorium 
fraction and a thorium-X fraction. It is a 
known fact that that process is without 
effect on the active deposit and that it 
remains behind in the thorium fraction. In 
the financial analogy this fact is reproduced 
by the retention of R’s accumulated capital 
of £200 in bank A instead of transferring 
it to bank B along with Q’s accumulated 
capital of £500. 

In order to bring Fig. 29 into conformity 
with Rutherford’s experimental curves—see 
Fig. 11, Article No. VIII—we must do as he 
did, namely, take the initial activity of the 
thorium-X fraction and the final activity of 
the thorium fraction as each being repre- 
sented by 100 without implying thereby that 
the two activities are in actual fact equal. 
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When the two curves in Fig. 29 are replotted 
on this basis, they become as shown in Fig. 30. 
The agreement between these replotted 
curves and Rutherford’s experimental curves 
given in Fig. 11 is very close as regards form. 
The difference in numerical values is not 
material. It arises from our arbitrary choice 
of q at 20 per cent and r at 50 per cent. 
These figures were chosen for arithmetical 
convenience and do not represent accurately 
the radio-active constants involved in the 
physical phenomenon. The only physical con- 
sideration which influenced their selection 
was the requirement that r should be greater 
than g. This requirement accords with 
physical fact. 

Thorium Active Deposit.—Rutherford, as 
recorded in Article No. X, found that if a 
wire were exposed to thorium emanation 
for a short time, it exhibited, after with- 
drawal from the emanation, a degree of 
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excited activity which rapidly increased to 
several times its initial value, reached a 
maximum and then slowly decayed towards 
zero. If the exposure lasied a long time the 
activity acquired by the wire decayed from 
the start in a substantially exponential 
manner. These results were obtained whether 
the activity were measured by the a-rays 
or ‘he B-rays emitted by the wire. Rutherford 
concluded that thorium emanation (P) 
decayed into “thorium-A”’ (Q), which in 
turn decayed “‘ raylessly ’’ into ‘‘ thorium-B ” 
(R), and that finally “ thorium-B ” decayed 
with the emission of a, 8 and y-rays simul- 
taneously into a stable end product 
“thorium-C ” (8). The active deposit con- 
sisted of thorium-A and B mixed with the 
inactive end product thorium-C. Rutherford 
satisfied himself that any alternative assign- 
ment of the rays between thorium-A and B 
would be inconsistent with the experimental 
results. 

The experiment could be carried out in 
two ways. The wire could be exposed inside 
a closed chamber containing a finite amount 
of emanation isolated from the thorium 
compound which had produced it. Alterna- 
tively, the chamber might contain a rela- 
tively large amount of a thorium compound 
which would give rise to a virtually inex- 
haustible supply of emanation. We will here 
deal only with the second method and will 
assume that the thorium compound is in the 
state of radio-active equilibrium—that is 
to say, it is producing emanation at the same 
rate as the emanation is decaying into 
thorium-A, the first component of the active 
deposit. 

Inside the exposure chamber the conditions 
are analogous to a three-stage process : 


P_.Q—-R-—S 


in which P is an individual who spends 
annually a substantially constant sum, say, 
£100, by way of an annuity to Q. We will 
take it that Q spends 20 per cent of his 
current capital by way of an annuity to R, 
who, in turn, spends 50 per cent of his current 
capital by way of an annuity to a hoarder §. 
The conditions as regards Q’s and R’s capital 
are thus the same as those set out in Fig. 27. 

The withdrawal of the wire from the 
exposure chamber corresponds with the 
sudden cessation of P’s annuity to Q. If 
the cessation occurs at the start of the 
second year Q’s capital, from Fig. 27, will 
be £100 and R’s zero. Carrying out the 
calculations in the usual way we find with 
these data that Q’s and R’s annual expendi- 
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tures, following the cessation of P’s annuity, 
will be as shown in Fig. 31. 

If the cessation of P’s annuity occurs at 
the start of the fifth year, Q’s capital will be 
standing at £295 and R’s at £72. Ifit occurs 
during or after the twenty-fifth year, Q’s 
capital will have risen to the steady, or equi- 
librium, value of £500, and R’s to the steady 
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value of £200. Carrying out the calculations 
with these data and plotting the correspond- 
ing curves, we find that in each of the three 
cases Q’s annual expenditure falls exponen- 
tially from the start. By itself, therefore, it 
cannot represent the experimental facts. 
If, however, we neglect Q’s annual expendi- 
ture and consider R’s alone, we get the 
curves shown in Fig. 32. These curves 
reproduce with close fidelity the form of the 
experimental curves for a short, medium and 
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long exposure. The remaining alternative 
involves a consideration of the joint annual 
expenditure of Q and R. We discard this 
alternative mainly because, as shown in 
Fig. 31, it would imply that, with a short 
exposure, the initial activity of the wire 
should be considerable and not substantially 
zero as the experimental curve shows it to be. 

Radium Active Deposit.—Similar treatment 
can be given to the problem presented by the 
active deposit of radium emanation. We 
will confine our attention to the active deposit 
of rapid decay. 

This problem requires us to consider a 
four-stage process represented by 


P_-Q--R--S—-T 


in which P corresponds to the emanation 
and Q, R, S and T to radium-A, B, C and D, 
respectively. If the radium salt giving rise 
to the emanation P is in the state of radio- 
active equilibrium the amount of emanation 
in the exposure chamber will not be subject 
to exhaustion, but will remain constant as a 
result of a balance between the rate at which 
the salt produces emanation and the rate 
at which the emanation decays into radium-A 
(Q), the first constituent of the active deposit. 
For the purpose of our financial analogy 
we may therefore, as before, take P to repre- 
sent a man who spends a constant sum, say, 
£100, each year by way of an annuity to 
another man Q. In order to conform with 
physical fact—in relative order of magnitude, 
but not as regards exact arithmetical value— 
we will take it that the rates of expenditure 
of their current capitals by Q, R and § are 
respectively 50, 10 and 5 per cent per annum. 
The individual T is considered to be a hoarder, 
although in actual fact his physical analogue, 
radium-D, is not stable, but is the first 
member of the active deposit series of slow 
decay. 

Summarising our calculations we find 
that if P suddenly stops his annuity to Q 
at the start of the fifth year, Q’s capital will 


-be £182, R’s £191 and 8’s £17. If the cessa- 


tion does not occur until upwards of fifty 
years have elapsed, the capitals in the 
possession of Q, R and § will have reached 
the equilibrium values of £200, £1000 and 
£2000 respectively. These two cases repre- 
sent the equivalent of a short and a long 
exposure of a wire to the activating influence 
of radium emanation. 

Proceeding in the usual way we can readily 
calculate in each case the values of Q’s, R’s 
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and §’s capitals in the years succeeding the 
cessation of P’s annuity to Q, and also their 
corresponding annual expenditures. Accord- 
ing to Rutherford’s conclusions radium-A 
(Q) decayed with the emission of a-rays, 
radium-B (R) decayed “raylessly,” and 
radium-C (§) with the emission of a, 8 and y- 
rays simultaneously. Hence, to represent 
the a-ray activity of radium active deposit 
we add together Q’s and §’s annual expendi- 
tures, ignoring R’s. The results of this 
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procedure are plotted in Fig. 33. In this 
diagram we have represented the initial 
annual expenditures in each case as being 
100, although in actual fact the figure for 
the short ‘‘ exposure ”’ curve is £50 and that 
for the long “‘ exposure ” curve £200. This 
adjustment enables the results of our financial 
calculations to be compared directly with 
Rutherford’s experimental curves given in 
Fig. 18, Article No. XI. The agreement as 
regards form is seen to be good. 

To represent the f-ray activity of radium 
active deposit we have merely to plot §’s 
annual expenditure, since according to 
Rutherford radium-C alone is responsible 
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for the emission of f-rays. The results are 
plotted in Fig. 34. In this diagram the 
maximum annual expenditure in the case 
of the short ‘“‘exposure”’ curve and the 
initial expenditure in the case of the long 
“‘ exposure” curve have been represented 
by 100, although in actual fact they are not 
equal. The curves, it will be seen, correspond 
closely in form with Rutherford’s experi- 
mental curves given in Figs. 19 and 20 in 
Article No. XI. 


———< 


PRESIDENCY OF THE ASSOCIATION OF SUPER- 
VISING ELECTRICAL ENGINEERS.—We learn that 
Mr. T. Graeme N. Haldane, who is a past-president 
of the Institution of Electrical Engineers, has 
accepted the office of President of the Association 
of Supervising Electrical Engineers, in succession 
to Mr. A. G. Ramsey, who is retiring from the 
office after two consecutive year’s service. Mr. 
Haldane will deliver his presidential address at 
the opening meeting of the Association’s London 
session on October 17th, at the Lighting Service 
Bureau, Savoy Place, London, W.C.2. 
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Productivity in British Industry’ 


No. VII—CONSEQUENCES OF SIMPLIFICATION 
By W. D. KING} and H. SHERBURN{ 


1 E expressions of opinion in earlier articles 
of this series appear to have been influenced 
by the points of view and, indeed, by the 
experiences of the respective writers. Such 
information is of the utmost value as a con- 
tribution to a wider problem. But there is 
the danger to be avoided in the present case 
that generalisation and the endeavour to lay 
down principles for universal application 
may be based upon incomplete and therefore 
insufficient evidence. There even may be a 
tendency to regard the present-day approach 
to these problems as specially enlightened 
and that of our predecessors to be of an 
inferior order. Such an attitude might easily 


resources, the standard of manufacturing 
knowledge, the quality and range of labour 
resources, and the competition to be encoun- 
tered in a given market. In addition to the 
foregoing, it is essential to ascertain as nearly 
as possible the potential market for the pro- 
duct and its price, which has an important 
influence thereon. This information is 
naturally affected by the possibility in the 
case of fuel-consuming appliances, of funda- 
mental changes in the methods of such fuel 
usage, which might involve revolutionary 
changes in equipment, in order to meet such 
a changing situation. Further circumstances 
to be borne in mind are the prospect of new 
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become a mere exhibition of unwarranted 
egoism. 

In making a contribution to such studies 
upon the gas cooker manufacturing activities 
of a unit of the Radiation group, it is desirable 
at the outset to carry out the very difficult 
exercise of patiently endeavouring to under- 
stand the problems of our predecessors in the 
production of domestic appliances. The 
earlier workers, in a more rough-and-ready 
manner, and with something of the adven- 
turous spirit of the pioneer, had frequently to 
create a market with far more modest capital 
resources and with the then obtaining labour 
conditions which included a degree of crafts- 
manship now far less widely diffused. Such 
a study must include a full appreciation of 
market requirements, the ability to assess the 
users’ needs, the technical demands and 





* No. I, “‘ An Introductory Survey,” by B. White, 
appeared February 17th; No. II, “‘ The Threshold of 
Productivity,” by F. A. Martin, March 3rd; No. IL, 
“High Productivity and Production Costs,” by Sir 
Claude Gibb and Gordon M. Baker, March 17th; 
No. IV, “ Standardisation in the Aircraft Industry,” by 
E. C. Bowyer, March 3lst; No. V, “ Restrictive Prac- 
tices,” by Arthur Woodburn, April 2lst; No. VI, 
“ Research for Productivity,” by Dr. D. F. Galloway, 
May 19th. 


t Managing Director, Richmonds Gas Stove Company, 
Ltd. 


¢ Works Director, Richmonds Gas Stove Company, 
Ltd., of Warrington Production Centre, Radiation, Ltd. 


fuels coming into the market, and that 
possible changes in the methods of yielding 
their thermal energy, may call for an entirely 
new technique, the effect of which on design 
could not be closely assessed in the absence of 
full information. 

Such premises are so formidable as to 
appear almost beyond solution as a pre- 
liminary to the formulation of a satisfactory 
manufacturing policy, which must neces- 
sarily involve heavy capital liabilities and 
demand a much larger market than hitherto 
experienced, in order to absorb the increased 
production ; and also must require a longer- 
term policy in order that the larger capital 
outlay may be recovered without undue 
inflation of the selling price. 

A brief review of the history of these pro- 
ducts, the need for which must be apparent 
by reason of their basic place in the life of the 
community, forms a valuable background 
from which consideration can be given to 
projects most appropriate to mass production 
methods. A careful investigation of this 
nature provides wise guidance, but in addi- 
tion will create a deeper respect for the earlier 
workers whose efforts with the means at their 
disposal showed qualities of enterprise, appli- 
cation and sound judgment still worthy of 
emulation. Intensified mechanisation neces- 
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sarily implies considerable capital outlay 
much beyond the normal standards, and 
adequate financial provision must be inade 
both through the avenue of labour econoinies 
and by largely increased production. [n q 
strongly competitive industry this situation 
is a matter of grave concern, because a general 
application of simplification with intens’fied 
mechanisation might easily produce a con. 
dition of excessive productive capacity with 
all the long-term ills which would quickly 
threaten the whole industry. Yet, despit: al] 
forebodings which must necessarily weigh 
heavily in taking decisions to increase jro. 
ductive capacity, it is stimulating to note 
that the problems are being dealt with in a 
bold spirit, as this article will confirm. 

Following the investigations already out. 
lined, the findings prompt a decision in favour 
of expansion and consequently the details of 
design of the appliance under review naturilly 
come forward for examination. A_pre- 
liminary to such an examination is the pre- 
paration of a specification. Such a specifica. 
tion must give special emphasis to the tech- 
nical, practical and price considerations. It 
is a basic principle that a completely 
standardised model be wholly acceptable to 
the user. The importance of accuracy and 
clarity in such a specification is self-evident 
and will not need emphasis, as it is the 
foundation of the whole enterprise. External 
design and the appeal to the eye of the user 
then become a matter of interest, and the 
frequently conflicting interests of appearance 
and manufacturing expediency quickly 
emerge as a problem needing solution. 
Intensified mechanisation calls for effort by 
the worker in the direction of facilitating 
smooth running of the plant, as distinct from 
the application of the craftsmanship of an 
earlier age. The demand upon the worker 
engaged upon intensive production may be 
said to compare favourably with that of the 
earlier craftsman. It is true that the scope 
for the skill of the manual craftsman is far 
more restricted than formerly, but the con- 
tribution of the present-day worker is 
perhaps more important in that the pro- 
ductive capacity of a highly developed mech- 
anical plant can waste valuable materials at a 
ruinous rate if mal-used and therefore 
demands special qualities of control. 

Standards of design are greatly elevated 
when reconciliation with modern methods of 
production is to be effected, as the com- 
ponents must pass through their stages with- 
out the manual attentions of the craftsman, 
yet they must be far more proof against 
accidental damage under the more hazardous 
conditions imposed by a higher degree of 
mechanisation. Thus design becomes not 
only a satisfaction of esthetic, technical and 
practical issues of the appliance as such, but 
the individual components must withstand 
the greater risk of mechanical damage 
imposed by the high rate of production to 
ensure the lowest possible losses in precious 
materials and labour. 

Planning methods, therefore, have not 
only to be applied in the initial conception 
of the design, but’demand vigorous applica- 
tion in the study of every component, 
accurate timing in the preparation of such 
components and rhythm in their marshalling 
to final assembly being essential to the 
success of the whole sequence of operations, 
from their inception to the ultimate realisa- 
tion of the final product. 


EFFECTS oF SIMPLIFICATION AND CONCEN- 
TRATION 


The user benefits by such expansion in 
many ways. For instance, the inclusion of 
features which increase the utility of the 
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appliance and also enhance its appearance 
would not be permissible in other circum- 
stances owing to cost considerations. It 
becomes possible to combine the highest 
grade of finish with appreciably lower prices. 
The number of spare parts is considerably 
reduced and maintenance liability is very 
considerably lowered by the easy cleaning 
features. By reason of the larger production 
attained through simplification in design and 
concentrated production, appliances giving 
the highest standard of performance and 
embodying modern features of design become 
available to a far wider range of income 
yroups than was hitherto possible. 

The workers’ share is very considerable. 
‘The threat of unemployment which at one 
time hindered progress in many industries has 
not been sustained. Actually, notwithstand- 
ing a considerable reduction in the labour 
ratio per appliance the beneficial effects of 
concentrated production has so widened the 
market for high-quality appliances of moder- 
ate cost that the level of employment has 
been considerably raised. Greater economic 
security is the most important factor in the 
situation from the workers’ viewpoint, but 
there are others which can make all the 
difference between congenial and unpleasant 
conditions during the important hours of 
work. Perhaps the most important factor is 
that of atmosphere. The human spirit 
warms to a congenial atmosphere, notwith- 
standing that such conditions do not imply 
the slightest suggestion of slackness of effort, 
for workers also react favourably to a good 
standard of discipline. A team spirit is at 
the base of all effort of this character. Money 
reward alone will not produce the sense of 


AUTOMATIC CLEANING AND PREPARATION PLANT FOR 
STEEL SHEETS 


satisfaction of useful work well done. The 
realisation of the necessary place in the 
scheme of every worker’s contribution and 
the knowledge that anything less than the 
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best effort of each individual lets down the 
whole side, provides a target for the maximum 
degree of unity. That is a positive feature 
not to be ignored or even treated lightly. 
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the entire economy of the organisation. 

Severe restriction in the number of com- 
ponents going into construction of an 
appliance not only reduces the hazard of 
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Encouragement of the team spirit develops a 
pride in work and a consciousness that 
nothing below the best is good enough, and 
that any weak places in the scheme of opera- 
tions will be brought 
into the limelight to 
which a virile man- 
agement must give the 
utmost attention. The 
effect of a good mental 
atmosphere upon the 
lives of the workers 
cannot be  overesti- 
mated and is further- 
more positively re- 
flected in the products 
which are the purpose 
of such human effort. 

Simplification in de- 
sign and concentration 
of production within 
the industry under 
review bring many 
advantages to the 
manufacturer. 

In all industrial pro- 
cesses there are sec- 
tions which can op- 
erate with relative 
smoothness even when 
a wider variety of 
components are dealt 
with. There are in 
most industries, how- 
ever, some _ sections 
which by their very 
nature are a constant 
source of anxiety, in 
which, as it were, the 
margin of safety is too 
narrow for commerc- 
ial quality limits to be 
maintained. It is in 
the latter class, when 
a wide range of com- 
ponents are dealt with, 
that the difference between the realisa- 
tion of standard costs and the anxiety 
of excess cost arises and can create grave 
problems with an adverse influence upon 


excess cost, but provides an opportunity for 
concentration at every stage of manufactur- 
ing and finishing of each individual com- 
ponent. The intensive study of every 
operation in the production and subsequent 
treatment of all components under simplifica- 
tion becomes possible to a degree hitherto 
beyond practical attainment and the way is 
opened for a great surge forward in process 
methods and in productive equipment, of 
which full advantage must be taken, given 
a due sense of responsibility in the manage- 
ment. The scope for effort and the wide 
prospects which lie ahead provide a most 
stimulating outlook for the management with 
much satisfaction available in every direction. 
Reference having been made to the benefi- 
cial effects to be obtained in regard to human 
relationships within an organisation by the 
application of positive methods of simplifica- 
tion of design and production, some attention 
to other aspects is of interest. Research and 
development have now taken a prominent 
place within modern industry. Such activity 
should not eliminate those individual efforts 
such as those of the pioneers who have left 
their impress upon so many industries. 
Invention does not invariably emerge from 
one direction, and modern industry will do 
well, while taking advantage of every appro- 
priate branch of science which can con- 
tribute, to encourage in increasing measure 
the interested individual in the effort to 
ensure that the way remains open for the 
thought, ingenuity and enterprise, which 
characterised the work of our predecessors, to 
be effectively mobilised in our own day. 
Works lay-out to provide for large outputs 
of modern gas cookers comprises a number 
of departments of considerable magnitude, 
the more prominent being grey iron foundry, 
machine shop, tool room, press shop, 
vitreous enamelling department, stove paint 
shop, Regulo assembly department, welding 
and grid shops, finished part stores, sub- 
assembly sections, main assembly lines, and 
dispatch department. Effective inspection 
arrangements cover all processing sections, 
and internal transport arrangements are such 
as to secure an increasing flow of material 
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throughout the factory, and full use is made 
of modern continuous conveyors. All gas 
fittings, cocks, &c., are manufactured by 
associated companies within the group. 
Grey iron castings of high quality suitable 
for shot-blast treatment and vitreous enamel 
finish, including cored burner and ancillary 
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stage, until the complete and packed gas 
cookers emerge from the factory to reach their 
destination, where they will continue to serve 
the homes to which they are allocated for a 
long term of years. 

It is appropriate to conclude this article 
with a brief reference to figures. The com- 
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components, are produced in the foundry. 
Major reliance for castings production is 
placed upon a continuous casting plant, com- 
prising mechanical equipment for sand 
preparation and conditioning with mould 
making, conveying, pouring, cooling and 
shake-out stations. The metal mixtures and 
other appropriate operations are carried out 
under close technical control. 

Space only permits of brief reference to one 
one or two of the other sections. The pro- 
duction of steel stampings is largely carried 
on within the factory, although accelerated 
output has made it necessary to bring in 
temporary assistance in this section, and the 
various press tools are produced by the com- 
pany’s tool room resources. Vitreous 
enamelling is carried out upon a large scale 
with automatic plant well distributed 
throughout the department. Shot-blasting 
is a feature of the preparatory treatment of 
cast iron for enamelling, served by air com- 
pressors consuming nearly 1000 h.p., and the 
automatic cleaning plant for treatment of 
sheet steel components prior to enamelling, 
constitutes a vital process. Amongst a 
number of fusing furnaces an automatically 
controlled town-gas-fired continuous furnace 
having a maximum gas consumption of 
12,000 cubic feet per hour takes a prominent 
place. Gas-fired ers and overhead con- 
veyors contribute to the continued movement 
of parts to the finishing and inspection 
stages, the whole process being carried out 
under rigid technical control. 

The marshalling of finished parts in readi- 
ness for assembly calls for the utmost care, 
while modern recording systems are exten- 
sively used. The erection of cookers is 
carried out on assembly lines feeding a con- 
veyor about 400ft long. All operations, in- 
cluding testing, are completed on the indi- 
vidual lines; wrapping of components and 
packing for dispatch take place while moving 
along the conveyor. Eventually the dispatch 

‘department is reached where the cookers are 
arranged into consignments for immediate 
loading as the vehicles reach the loading 
bays. By such means the raw materials, pig 
iron and sheet steel are set in motion and the 
process goes on relentlessly from stage to 


pany has, by reason of the policy outlined, 
reduced its range of cookers from thirty-three 
different types, sizes and finishes to one 
cooker only in a single finish with four hot- 
plate arrangements as the only variants. 
Such striking concentration has an important 
bearing on costs, and the company is able to 
produce and sell this model 32 per cent below 
the price of a cooker of similar size and finish 
manufactured hitherto. This purpose has 
been achieved in spite of a general tendency 
for prices to harden. 

Labour costs per cooker are lower by 
reason of: (a) increased mechanisation, 
resulting in improved flow in processing and 
transport operations ; (6) the longer runs on 
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intermittent processes, which concentration 
on one appliance has made possible ; and (c) 
by the widest adoption of simple assemhly 
operations. 

At the same time, individual earnings 
(excluding overtime) have risen by as much 
as 15 per cent because the workpeople have 
been able to concentrate their effort without 
the frequent changes in procedure inhere:t 
in smaller-scale production of a wider rane 
of designs and finishes. 

Fixed overhead charges per appliance hae 
fallen substantially with increased turnov:r, 
and much greater use is made of the availal'e 
factory space, five appliances now bei: 
manufactured in the space which previous 
produced two. Considerable economies aie 
possible by reason of a substantial increase in 
large-scale purchases of a greatly reduce 
range of items, while the financial advantaye 
of rapid conversion of raw material into a 
saleable product and of much higher fre- 
quency of stock turnover requires no further 
emphasis. The concentration of production 
has also greatly simplified the office organisi- 
tion where many complicated records have 
been eliminated. 

As a result of all that has been describe: 
production of cookers has increased by 14() 
per cent, while the number of employees has 
risen by less than 25 per cent. 

The cost office plays an important part in 
providing information vital to the day-to-da) 
conduct of the business. Economies, ineffi- 
ciencies and departures from standard cost 
are thrown up immediately and reported to 
the works management and departments con- 
cerned. Such matters are not permitted to 
become ancient history, but are the objects 
of daily control and report, with the closest 
co-operation at every level within a strony 
and understanding team spirit. The detailed 
costs are adjusted to the result of works 
operation at frequent intervals for the benefit 
of the management, when all variants from 
standard are spotlighted and reviewed. 

There is complete integration of financial 
and cost accounts which not only avoids 
duplication of effort, but also serves to 
cement the esprit de corps which exists 
throughout the organisation. 
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Conversion of Existing Presses to the 
Direct Hydraulic System — 


By F. H. TOWLER 


ANY central hydraulic accumulator plants 

in Great Britain, Holland, Denmark, 
Norway, Sweden, South Africa, Australia, &c., 
are being converted to the direct hydraulic 
system, the hydraulic presses being motivated 
by individual high-speed pumps using oil 
instead of water as the hydraulic medium. It is 
a development very similar to that which has 
occurred in the machine shop: motorised 
machines with individual drive have replaced 
line shafting, and the change is becoming so 
rapid and widespread that it may be worth 
while to describe some of the engineering 
factors affecting conversion. 

It is not possible in a general survey such as 
this to set down the reasons for conversion in 
strict order of relative importance, because each 
manufacturing plant has individual character- 
istics dependent upon its location and the nature 
of the product manufactured. A factor, which 
may be of great importance in one case may be 
of no moment in another, e.g., freezing may be 
a serious problem for a shipyard in Scotland or 
Scandinavia, but it would not arise if the ship- 
yard were located in Cape Town. Similarly, the 
problem of long pipe-lines, peculiar to the 
accumulator system, is more serious where the 
hydraulic presses are widely separated, as in a 


shipyard, than where the presses are in compact 
rows, as in the plastics industry. 


REASONS FOR CONVERSION 


Reasons for conversion may be summarised 
as follows :— 

(1) A large number of existing slow-spee 
pumps and accumulators were installed during 
World War I and they are almost moribund. 

(2) In many cases the hydraulic plant has 
been expanded without any comparable increase 
in accumulator capacity, with the result that 
the speed of operation is slower ; presses have 
to wait for hydraulic pressure. 

(3) There may be long pipe-lines laid under- 
ground and subject to damage by ground subsi- 
dence. With the water accumulator system the 
pipes will-be subject to corrosion inside and 
outside and possibly frost. Long pipe-lines and 
high velocities result in considerable loss of 
pressure due to pipe friction and 50 per cent to 
100 per cent momentary increase of pressure 
due to pressure surges. Thus, a burst pipe or 
leaking joint may bring the whole plant to a 
standstill. 

(4) With the water accumulator system the 
presses work some of the time, but corrosion 
works all the time! Scale and corrosion are 
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responsible for probably 90 per cent of the wear 
and damage to valves and hydraulic packings. 
This means that maintenance costs are often 
very high ; sometimes production is interrupted 
by repairs to packings and valves; and there 
is usually a lot of overtime work between shifts 
and at weekends, which is very expensive. 

(5) The cost of replacement by new slow- 
speed pumps and accumulators, and new pipe- 
lines, is often greater than the total cost of the 
individual high-speed pumps and valves re- 
quired to convert the plant to the direct 
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hydraulic system. (The presses will require 
overhauling anyway, so that this expense should 
not be included in the cost of conversion). 
Furthermore, it is possible to convert the 
presses to the direct system one at a time with- 
out interrupting production or materially 
affecting the operation of existing plant. 

(6) In the past fifty years there has been no 


THE ENGINEER 


(1) With self-contained presses having indi- 
vidual pumps all the presses can be operated 
simultaneously, if desired. 

(2) There is better control ; with the accumu- 
lator system it is very difficult to arrest the press 
ram in mid-stroke with the control valve in 
neutral ; it is always liable to creep. , But it is 
possible with the direct system, because the 
pump is by-passed when the control valve is in 
neutral and there is no pressure in the system. 
The pressure exerted by the press can be 
exactly controlled at a predetermined figure by 
a turn of the relief valve knob. The press ram 
may be instantaneously reversed when a given 
pressure is reached, so that the dies are in con- 
tact with the hot forging for a minimum period ; 
or alternatively, on work such as riveting, the 
pressure may be applied and sustained for a 
predetermined period. The speed of operation 
is exactly controlled by the capacity of the 
pump. 

(3) The saving due to reduced maintenance 
is so considerable that it will often pay for the 
cost of conversion in about three or four years. 

(4) There is no danger of freezing or pressure 
surges. 

(5) In a direct hydraulic press the power con- 
sumed by the electric motor is almost exactly 
proportional to the power exerted by the 
press, and it can be switched off when the press 
is not working. 

Table I shows the comparative cost of making 
100 identical battery box mouldings on identical 
presses ; some presses operating on the accumu- 
lator system, others on the direct battery 
system, i.e., one pump serving a battery of 
presses but without accumulator ; and others 
on the direct system with individual pumps to 
each press. This was reported in the ‘ Pro- 
ceedings’ of the Institution of Mechanical 
Engineers, 1946, Vol. 154, page 203. 

Experience gained in the conversion of exist- 
ing accumulator systems to date has confirmed 
that a possible saving of 75 per cent in power 
consumption is by no means an exaggerated 
claim ; it has been achieved. 

(6) With the direct hydraulic system the high- 





Fic. 2—300-TON FLANGING PRESS 


radical change in the structure of hydraulic 
presses for general purposes in industries such 
as shipbuilding, bridge building, wagon building, 
railway workshops. A new press is scarcely 
distinguishable from an old press. But, by 
conversion to the direct hydraulic system, an 
old press becomes equivalent to a new press, 
with all the added advantages of the direct 
system. 


ADVANTAGES OF DirEcT HypDRAULIC SYSTEM 
It is scarcely possible to enumerate all the 
advantages of the direct hydraulic system and 
they have to be experienced in order to be fully 
appreciated. Only very rapid and incomplete 
summary is attempted. 


speed pumps are very small and compact, so 
that they are usually mounted on the press and 
take up no floor space whatever. 


ENGINEERING INVOLVED IN CONVERTING EXIST- 
ING PRESSES TO THE DirEct HyDRAULIC 
SYSTEM 

It is not possible to lay down hard-and-fast 
rules for the conversion of existing presses to 
the direct hydraulic system. Each press must 
be treated individually ; the speed of operation 
must be related to the type of work which is to 
be done and the number of cycles per hour will 
be dependent upon the capacity of the furnaces, 

handling facilities, &c. 

Speed of Operation.—The speed of operation 
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determines the capacity of the individual high- 
speed high-pressure pump and auxiliary low- 
pressure pump to be employed. Thus, a 300-ton 
press operating at 3in per second at full pressure 
would require a 300 h.p. high-pressure pump, 
whereas at 4in per second it would only require 
a 50 h.p. pump. On most pressing operations 
the approach and return strokes constitute a 
large proportion of the cycle ; the actual press- 
ing stroke may be comparatively short. The 
TaBe I.—Cost Per 100 Mouldings of Different Presses 
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approach and return strokes can usually be 
effected at 6in to 12in per second by the 
auxiliary low-pressure pump, or by jack rams 
or return rams, or by gravity, with a compara- 
tively small expenditure of energy. The total 
time cycle is the important factor: an increase 
in the pressing speed will increase the pump 
horsepower and save a few seconds; whereas 
an increase in the approach and return speeds 
may save many more seconds without involving 
any increase in pump horsepower. 

The speed of the pressing stroke depends 
upon the nature of the work and to some extent 
upon the length of the stroke. On cold bending 
a speed of jin. to fin per second will be ample. 
The same is true of hot coining; but on hot 
work involving a deep drawing or flanging opera- 
tion in one heat the total draw should not 
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exceed about five seconds in cold dies or the 
work will lose too much heat; this again 
depends upon the thickness of metal and volume 
of heat in the forging. Thus, deep flanging 
and drawing may necessitate a speed of lin to 
2in per second. The most economical speed of 
operation depends upon the nature of the work 
and the cycle of production. For instance, it is 
no use operating the press at high speed if the 
rate of production is limited by furnace 
capacity, with the result that men are standing 
about waiting for the furnace. There may be 
some jobs, such as billet piercing, in which a 
forging speed of 2in to 3in per second is essential 
to do the work at one heat; but on most hot 
flanging work a speed of $in to lin per second is 
adequate. 

It is important to know the approximate 
weight of the moving parts of the press, because 
this affects the size of the jack rams on an up- 
stroking press or the return rams on a down- 
stroking press and also the size of the valves and 
piping required. The weight of the moving 
parts, plus the stripping load, if any, limits the 
speed of approach and return stroke within a 
given pump horsepower. For instance, a 50 h.p. 
pump will move 25 tons at 6in per second or 
50 tons at 3in per second, provided that the 
jack rams are suitably proportioned. 

Power of Electric Motor.—If the press is only 
subject to full load for a few seconds per cycle 
a 50 h.p. pump may be driven by a 25 h.p. con- 
tinuously rated motor; this improves the 
power factor and makes for greater economy of 
power consumption. On the other hand, if the 
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pressing cycle is of long duration, such as on an 
extrusion press, or on &@ continuous automatic 
cycle of, say, twenty strokes per minute, then. 
the driving motor should be of the same horse- 
power as the pump. 

Construction of Press.—Existing presses 
operating on an accumulator pressure of 1000 Ib 
to 1500 Ib per square inch usually have a com- 
paratively large main ram, which, in con- 
junction with the columns, provides the prin- 
cipal guiding surface for the moving table. 
Large flanging presses having a table of 8ft. to 
LOft diameter are frequently subject to serious 
offset loads which result in severe wear of the 
gland of the main ram and consequent leakage. 
The essential function of a press ram is to 
transmit pressure to the moving table and, 
ideally, it should not be used as a guide, but it is 
usually impossible to avoid this. Therefore, in 
order to mitigate the effect of offset wear it is 
essential to use deep gunmetal gland bushes 
and neck rings, having a total depth at least 
equal to the ram diameter, and to locate the 
hydraulic packing in the centre so that it is 
remote from the maximum wear, which is at the 
upper and lower edges of the bushes (Fig. 1). 

The gland should be pulled down on to shims 
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so that it is always pulled down solid and square. 
The leakage pipe should have an upward bend 
of about 6in above the drainage annulus to 
ensure that the gland bush is lubricated. 

When converting to the direct hydraulic 
system it is frequently advantageous to employ 
higher pressure, say, 4500lb to 7000 lb per 
square inch, using press rams of smaller dia- 
meter, so that a comparatively small volume of 
oil has to be moved at each operation. Conse- 
quently, the high-speed pumps ai.d control 
valves and piping can be small and compact. 
Fig. 2 illustrates a large 300-ton flanging 
press which was converted to the direct 
hydraulic system. In this case the press base 
and moving table had failed in service and had 
been replaced in cast steel, thereby providing 
somewhat ideal conditions for conversion, in 
that it was possible to employ two 8in diameter 
jack rams at 2 tons per square inch, giving a 
total power of 200 tons and using the existing 
main ram purely as a guide. The four 4in 
diameter vice rams at 2 tons per square inch 
can be used to give an additional 100 tons, 
making a total of 300 tons for heavy flanging 
work. This was originally a 250-ton press, but 
it was considered to be quite safe to increase 
this to 300 tons on the direct system in view of 
the fact that there would be no danger of 
pressure surges. It is usually safe to increase 
the total power 20 per cent when converting 
from accumulator to direct system. 

On the other hand, if the press structure is 
cast iron it is not usually practicable to transmit 
the full pressing load to the moving table by 
means of the jack rams owing to the resultant 
concentrated loads on the press base and 
moving table. In this case it is necessary to 
employ the existing main ram at the original 
working pressure of 1000 Ib to 1500 Ib per square 
inch and to construct the gland bush and neck 
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ring as shown in Fig. 1 to take care of offset 
loading. 

Downstroking presses have the advantage 
that the work table is at a fixed height; the 
hydraulic cylinders are overhead and easily 
accessible and they are less subject to grit and 
scale from the work. An upstroking press can 
usually be converted to a downstroking press 
by simply turning the press upside down and 
providing return cylinders to lift the moving 
table on the return stroke. The return cylinders 
must have a sufficient margin of power to 
perform the stripping operation, if any. 
Another advantage of the downstroking press 
is that the approach stroke can be made by 
gravity at high speed, the press cylinder being 
filled by gravity from an overhead tank. Also 
the press rams and the column guides are not 
so exposed to grit and scale. 

The existing tooling and shop usage should 
be taken into consideration when converting 
presses from upstroking to downstroking. If 
the position of the punch and die is not reversed 
then it makes little difference whether the 
punch moves down to the die or the die moves 
up to the punch. On the other hand, if the 
position of the punch and die is reversed and 
the heavy die has to be attached to the down- 
wardly acting moving table, then this may 


involve considerable change in the methods of 


handling both the work and the tools. The 
primary consideration is to make the press 
suitable for the work it has to do and, that 
being assured, try to arrange it so that the 
moving parts are readily accessible and require 
the minimum maintenance. Protection from 
grit and scale is sometimes more important 
than accessibility. Ifa part is so protected that 
it does not require maintenance it need not be 
accessible. 

It must not be supposed from the above that 
there is any difficulty about applying the 
direct hydraulic system to upstroking presses. 
For many operations, e.g., multi-platen presses, 
the upstroking press is ideal and a great many 
presses of this type are in fact operated on the 
direct hydraulic system. The approach stroke, 
or daylight closing stroke, of an upstroking 
press is usually effected by means of an auxiliary 
low-pressure rotary pump, which is automatic- 
ally by-passed when the moving table meets the 
work, and then the high-speed reciprocating 
ram pump completes the pressing operation. 

In large upstroking presses the weight of the 
moving table is usually sufficient to ensure a 
rapid return stroke, provided that the exhaust 
valve is of adequate area. If there is a strip- 
ping operation on the return stroke or if the 
weight of the moving table is not adequate, 
return cylinders may be employed. 

Horizontal or inclined presses almost always 
require return cylinders. For short strokes, 
up to 6in, return springs may be used instead 
of cylinders, and this may simplify the valve 
gear and piping lay-out. 

Hydraulic Packings—Reconditioning Rams. 
—The reconditioning of existing rams and 
cylinders has an important influence on the life 
of the hydraulic packings and their freedom from 
leakage. Size and surface finish are the most 
important factors. If possible, the rams should 
be ground. Gunmetal gland bushes and neck 
rings should be fitted having a total length at 
least equal to the diameter of the ram. The 
diametral clearance between the ram and the 
bush should not exceed one thousandth per 
inch of diameter and this should be reduced 
to half-thousandth per inch on rams of I0in 
diameter and over. The U packings should 
be a close fit on both diameters, inside and 
outside, and they must be provided with a 
spring-loaded spreader ring, Fig. 3, to hold 
the lips of the packing in contact with the seal- 
ing surfaces in order to hold slack oil. The 
spreader ring also prevents the packing moving 
axially. 

Moulded U packings are only available in 
certain standard sizes ; if the press ram is not 
of standard diameter then a “‘ Chevron” type 
packing is recommended, Fig. 4. 

It is more difficult to hold slack oil than oil 
under pressure, hence the necessity for a 
spreader ring; also it should be remembered 
that, with the direct hydraulic system, the 
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packings are subject to slack oil all the time 
that the press is idle and they are only subject 
to pressure during the pressing operation, 
which may be momentary. The gland should 
be pulled up on shims face to face with the 
cylinder so that it is perfectly square and the 
gland nuts should be locked so that they cannot 
work loose—see Fig. 1. 

The use of shims, 0°010in, 0:020in, 0: 030in 
thick, makes it possible to adjust the packing 
so that it is neither too tight nor too slack; 
this is particularly necessary with ‘“ Chevron ” 
type packings, which are liable to wedge; 
also, some impregnated fabric packings are 
inclined to swell :fter being subject to oil 
pressure for a few hours. Friction produces 
wear. Therefore, if a hydraulic packing is 
wedged tight and there is excessive friction it 
will almost certainly wear badly and need 
frequent renewal. 

Dust is liable to settle on the surface of the 
press rams and therefore ‘ scraper” packings, 
or reversed packings, should be fitted to prevent 
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Fic. 5—OliL SUPPLY TANK 


dirt being carried into the cylinder and thence 
into the hydraulic system—see Fig. 1. 

The return rams of downstroking presses are 
fully exposed when the press is standing idle 
with the moving table at the top of its stroke. 
In factories where there are furnaces there is 
usually some sulphur in the atmosphere, and 
this will cause the return rams to rust. There- 
fore it is of advantage to have these rams 
chromium plated. Some users claim that 
chromium plating the ram trebles the life of the 
packing. 

Type of Packing.—Oak-tanned leather pack- 
ings are not suitable for use with mineral oil 
because they shrink and become brittle, 
particularly if the oil gets warm. Impregnated 
fabric packings, preferably U packings with a 


square bottom, are most successful and, if 


properly fitted as described above, they should 
have a life of at least three years without re- 
packing. Synthetic rubber packings of similar 
type have also proved very successful, but it is 
essential that the rubber should be of a quality 
and hardness which is not materially affected 
by the oil. The use of a hard packing ring, 
Fig. 3, will prolong the life of the U ring, 


particularly if it is of synthetic rubber because 


it reduces extrusion down the clearance. The 


backing ring may be extra hard synthetic rubber 
or *‘ Vim” leather or chrome-tanned leather 


impregnated with wax and highly compressed. 
When ordering packings always specify that 
they are for use with a straight mineral oil. 

Metal piston rings should be avoided on 
conversion work. Cast iron piston rings have 
proved very effective on new machines, but the 
cylinder must be internally ground and the 
rings must be very well fitted, with an end 
clearance not exceeding 0:0015in; facilities 
for such very accurate work are not usually 
available. 

On conversion work, particularly if the bore 
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is not internally ground, it will be wise to 
employ impregnated fabric piston rings; the 
grooves in the piston are made extra wide to 
allow for the ring swelling after it has been 
subject to oil pressure, otherwise it is liable to 
wedge solid. 

Never use hemp packing, because it is liable 
to disintegrate and get into the fine clearances 
of the packingless piston type control valves, 
we, 
Oil Supply Tank.—The oil supply tank, 
Fig. 5, must be sealed and fitted with a large air 
filter. Baffles should be fitted inside the tank 
10 provide a settling area for the dust and fine 
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With the above considerations in view, the 
most satisfactory solution is to fit a double- 
acting oil-hydraulic cylinder in the existing 
cylinder cover, retaining the existing riveter 
piston but removing the push-back ram—see 
Figs. 6 and 7. 

Type of Pump—Oil Viscosity.—The type of 
pump employed determines the nature and 
viscosity of the oil which can be used as the 
hydraulic medium. Pumps having rotary 
sleeve valves or rotary plate valves require a 
comparatively thick oil to prevent excessive 
slip or internal leakage ; even so, the slip may 
be as much as 20 per cent at 3000 lb per square 
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Fics. 6 AND 7—CYLINDERS OF 30-TON PORTABLE RIVETER BEFORE AND AFTER 
CONVERSION FROM WATER TO ELECTRO-HYDRAULIC SYSTEM 


particles in the oil. In the plastics industry 
there is often fine dust and powder in suspension 
in the air and, if this gets into the oil it may 
be impossible to recondition it. Dust can often 
do more damage than grit and scale, which is 
usually too big to get into the fine clearances 
of the valves. 

The best hydraulic packings will not remain 
droptight for ever, and even occasional drops 
will form a pool; therefore trays or troughs 
should be provided to catch the oil, which 
should be drained into a sump. This oil must 
not be returned to the system unless there are 
proper facilities for cleaning it. In a large plant 
it will pay to have a centrifuge to recondition 
the oil. It is well to remember that oil is the 
cheapest and most easily replaced component 
of the hydraulic system and the quality of the 
oil determines the life of the other components. 

Portable Riveters.—The conversion of portable 
riveters to the direct hydraulic system raises 
a special problem as distinct from the con- 
version of hydraulic presses. Portable riveters 
have a frame size (gap and opening) to suit a 
particular job or a particular range of work ; 
consequently when that work is done the 
riveter frame may be laid on one side for several 
months until similar work arises. Thus, 
portable riveters which are not in continuous 
use cannot be regarded as justifying the 
expense of fitting an individual pump to each 
riveter; it is therefore necessary to arrange 
the riveter frames so that they can be readily 
connected to and disconnected from the high- 
speed pump unit. Automatic couplings should 
be provided to ensure that there is no excessive 
leakage of oil and special care must be taken to 
see that dirt does.not get into the system. 
Furthermore, the fact that the riveters are 
portable makes the use of flexible hose almost 
unavoidable, and this in itself limits the 
maximum safe working pressure to around 
4000 Ib per square inch. On the other hand, the 
existing cylinders, operating at 1000]b to 
1500 Ib per square inch, are much too large to 
make rapid operation practicable with any- 
thing but a large pump unit ; furthermore, the 
cylinders are of a type which are difficult to 
recondition satisfactorily for use with oil as the 
hydraulic medium. 


inch, and for this reason pumps having rotary 
valves are usually limited to a maximum work- 
ing pressure of 3000 Ib per square inch. With 
such pumps slip is a very serious problem ; 
e.g., with a 100 h.p. pump, 20 h.p. of slip may 
be expended in heating up the oil and, as the 
oil heats up, it becomes thinner and the slip 
increases ; it is a vicious circle. Consequently, 
vane pumps and pumps having rotary valves 
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Fic. 8—ViIsCOSITY-TEMPERATURE GRADIENTS 
OF OILs 


are usually provided with cooling coils in the 
supply tank to maintain the oil at a reasonable 
temperature and viscosity. Heating coils may 
also be required, if the equipment is exposed to 
low temperatures, in order to prevent the oil 
becoming too thick. 

A pump having seated valves, if properly 
designed, will operate with a thin oil, which is 
ideal as a hydraulic medium; it flows much 
more freely through pipes and valves and the 
viscosity is not greatly affected by changes of 
temperature. 

Referring to Fig. 8, curve A represents the 
viscosity-temperature gradient of the oil which 
is normally used for pumps with rotary valves, 
and indeed heavier oils than this are used when 
operating at 3000 lb per square inch ; curve B 
represents the viscosity-temperature gradient 
of the oil which is recommended for pumps 
having seated valves, and this is quite suitable 
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for working pressures of 70001b per square 
inch because the valves seat metal to metal ; 
they do not depend upon the viscosity of the oil 
to prevent leakage. It is perhaps not quite 
correct to say that the valves seat metal to 
metal; there is always an oil film between 
valve and seat. This is only true of high-speed 
pumps running at around 1500 r.p.m., or 
twenty-five strokes per second, in which case 
the valve is only seated for one fiftieth of a 
second and there is therefore no time to expel 
the oil film; on a slow-speed pump of, say, 
60 r.p.m. the valve is seated for 4 second, 
which is ample time to destroy the oil film. 
(With a water pump the water film is very 
quickly dispersed). If the valve and seat do 
meet, metal to metal, without the interposition 
of a lubricating film, fusion occurs; the valve 
will pick up small particles of metal from the 
seat or vice versa. This accounts for the 
frequent grinding-in of valves on slow-speed 
water pumps. 

Seated valves on high-speed pumps operating 
at pressures up to 7000 1b per square inch will 
often last five years without any attention 
whatever. But there is one very important 
qualification to the above: the pump must be 
designed to have a volumetric efficiency of over 
97 per cent so as to ensure that there is no 
tendency to valve hammer or cavitation and 
for the same reason the viscosity of the oil 
must not exceed about 45 centistokes (200 
Saybolt, 175 Redwood, 6 Engler). Similarly, 
it is not advisable to use any sort of strainer in 
the suction line, because a choked strainer will 
cause cavitation and valve hammer. The 
strainer should be in the return line to the 
supply tank, or by means of baffles in the supply 
tai 





Australian Road Bridge 
Development 


OwinG to the expansion of long arterial 
and main roads, covering a great variety of 
terrain and now having to carry very heavy 
vehicles, many problems have had to be faced 
in bridge construction in Australia. Typical 
of such development are the activities of the 
New South Wales Department of Main Roads, 
which is under ministerial control of the State 
Minister for Transport. During the past twenty- 
five years the Department, in collaboration 
with local government bodies, has built 1254 
bridges totalling 23-48 miles in length and 
involving an expenditure of about £A4 million. 
Before the creation of the Main Roads Board 
(now the Department of Main Roads) beam 
bridges throughout the State were mainly of 
timber construction, larger streams being 
bridged by timber or composite timber-steel 
truss spans. When the Board set out to replace 
gradually such obsolescent structures it was 
decided to base the width on the required 
number of traffic lanes, with at least two lanes. 
Alterations have been made from time to time 
in the standard design loading to conform to 
traffic needs and to procure uniformity with 
the other States. The present standard pro- 
vides for three axle loadings up to 32,000 lb and 
for alternative loadings it conforms closely 
to the United States standard loading for 
highway bridges. Principal types of construc- 
tion adopted are reinforced concrete beam, steel 
truss on concrete piers and timber beam spans. 
Reinforced concrete arches, both fixed end and 
bowstring, have been built, the largest arch 
span being that of the bridge at Northbridge, 
an inner suburb of Sydney, with a span of 
367ft. 

In reinforced concrete bridge design there 
has been extensive use in appropriate circum- 
stances of monolothic, rigid-frame construction 
adapted from European practice. Post-war 
conditions in Australia have increased con- 
siderably the cost of reinforced concrete struc- 
tures, especially those involving complex form- 
work, with the result that in many cases rolled 
steel joist or concrete slab designs are now 
employed in lieu of reinforced concrete girder 
and frame types. 
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A Plastics Research and Development 
Laboratory 


ESEARCH and development work in con- 
nection with all aspects of plastics and their 
processing has for long been regarded as an 
important part of its organisation by Bakelite, 
Ltd., and in the company’s post-war expansion 





there are chemical analysis and physics labora- 
tories and a well-stocked library. 

In the course of a recent visit to the Tyseley 
works we were given the opportunity to make a 
brief tour of the new building and see a number 


ORGANIC CHEMICAL LABORATORY 


projects provision has been made for increasing 
the facilities available to its chemists, physicists 
and research engineers. In this connection it 
is interesting to note that the board of the com- 
pany recently set aside a capital swm to ensure 
that, irrespective of all other considerations, 
research work for at least the next three years 
can continue without interruption. The com- 
pany appreciated that in order to obtain the 
best results from this important part of its 
organisation well laid out laboratories with the 
latest equipment are an essential factor. For 
this reason some time ago a scheme for the 
erection and equipping of a large new laboratory 
and development building was prepared, and 
the first section, consisting of about a third of 
the projected scheme, was put in hand at the 
Tyseley works. With the recent opening of 
the first section of the new building research 
and development work, which for some years 
has been conducted in temporary quarters in 
various parts of Birmingham, is now concen- 
trated under one roof on the works site. 

In its work of applied research the develop- 
ment department is responsible for the develop- 
ment to a manufacturing scale of all new 
products. The impetus for initiating ~the 
development of new types of plastics comes 
sometimes from within the department itself 
and sometimes in response to a demand for a 
material capable of meeting specific require- 
ments for which existing products are unsuit- 
able. An important aspect of the department’s 
work is the development of new applications for 
the company’s existing products, and, as 
synthetic resins are the basis of all these pro- 
ducts, their development forms a major portion 
of the department’s activities. 

The new building consists of a two-floor 
steel-framed structure about 125ft long by 45ft 
wide. Throughout the building concealed 
ducts and trunking accommodate all the 
supplies, services and wastes of the various 
laboratories. The service ducts are connected 
to main central ducts and upcast shafts beneath 
and above a central corridor, which runs the 
length of the building. On the ground floor are 
situated offices, the physical - chemical and 
organic chemical laboratories and an infra-red 
spectrometer room, and on the upper floor 


of demonstrations arranged to give an impres- 
sion of the wide range of research work, much 
of which is of a fundamental nature, which is 
carried out in the laboratories. 

In the physical-chemical laboratory studies 
in- reaction kinetics are being m.de to investi- 
gate the mechanisms of formaldehyde resin 
formation. The study of the physical property 
of melt viscosity of simple novolak resins is 
also being pursued with a view to obtaining 
information on the physical interaction between 
constituent molecules. Demonstrations were 
given of the use of the vacuum line in filling 
dilatometers with vinyl monomer. On a Hilger 
spectrometer in a small adjoining room infra-red 
spectroscopy was being applied to investigation 
of the chemical constitution of phenolic 
resins. 

In the organic chemical laboratory, a photo- 
graph of one section of which we reproduce on 
this page, we were shown a range of apparatus 
used for the rational synthesis of new plastic 
intermediates and compounds for the study of 
the relation between chemical constitution and 
physical properties. Amongst this apparatus 
was that required for lithium exchange re- 
actions, catalytic hydrogenation, molecular 
distillation, &c. A separate laboratory on the 
ground floor is fully equipped for the study of 
phenolic surface coating resins. 

The physical laboratory is supplied with a 
comprehensive range of specially developed and 
standard equipment for all the forms of physical 
testing which are applied to plastic materials. 
In addition to machines for testing standard 
pieces of material, a “‘ Dynstat ” machine is used 
for miniature testing purposes on pieces of 
material 10mm square by 2mm thick. The 
adjoining analytical laboratory, in addition to 
other apparatus, demonstrated a well-arranged, 
electrothermal extraction unit for continuous 
solvent extraction, a vacuum distillation appa- 
ratus for general low-pressure distillation, and a 
Kjeldahl distillation apparatus for the estima- 
tion of nitrogen in organic compounds. In the 
balance room attached to this laboratory a 
Cooke polarising microscope is being used as an 
analytical tool in the _ identification of 
compounds. . 

A varnish laboratory forming part of the 
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main research organisation is at present housed 
in a department of the main works. In addition 
to apparatus for the physical examination cf 
paint and varnish films, this department has 
miniature preparation equipment and testing 
equipment of the accelerated weathering, sult 
spray and corrosion types. 

Working in close co-operation with the 
research and development departments is a 
well-equipped small-scale experimental plant in 
another part of the works. Part of this plant 
van be seen in one of the illustrations on this 
page. It includes experimental stills, mixiny, 
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EXPERIMENTAL PLANT 


grinding, extrusion, and preheating equip- 
ment, experimental impregnators, drying ovens, 
hydraulic presses of various sizes and types and 
tube rolling machines. A workshop attached 
to the section makes a large amount of thi 
miniature and experimental plant it uses. 


————-—@- a 


Light Alloy Barges 


WE recently paid a visit of inspection to an 
aluminium alloy barge moored at the L.C.C. 
pier at Blackfriars bridge. This 100/150-ton 
prototype dumb barge, built by the Fairmile 
Construction Company, Ltd., is of normal flat- 
bottomed construction with oftward raking 
sides and symmetrical swim ends. It has been 
built on jigs with a view to mass production for 
the export market and the construction has been 
planned so that the barge can be delivered 
either complete or in sub-assemblies ready for 
erection on site. The craft is riveted through- 
out and the scantlings are slightly increased 
over those for a steel barge, the reduction in 
structural weight being approximately 55 per 
cent. The shell and deck are of }in plate with 
4in by 2}in by in ordinary angle frames and 
Jin by 3in by 3in by in zed bar floors. An 
interesting and important point is that the 
aluminium alloy barge is unpainted, a fact, 
which the builders state, is equal to a saving 
of £100 per annum in maintenance costs. In 
the accompanying table the Fairmile Company 
compares a light alloy with a steel barge :- 


Light alloy Steel 
Cost Tie aes ae .. £2670 
Draught with 150-ton load... 4ft 7in 4ft Llin 
Cargo capacity on 3ft draught 90 tons 75 tons 
Weight 14 tons 30 tons 


The prototype barge has a length of 80ft 3in 
and it is understood that the company is 
building two additional sizes of barge, namely, 
of 50/70-ton capacity, 61ft 6in in length, and 
of 200/250-ton capacity, 99ft 3in in length. All 
three sizes of barge conform with the require- 
ments of Lloyd’s Register of Shipping. 
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The Operation of B.E.A. 
Steam Generating Stations* 
By J. D. PEATTIE, B.Se., A.C.G.L, M.LE.E.T 


FRoM every point of view—political, financial 
and technical—the supply of coal is the most 
important single factor in the design and opera- 
tion of the B.E.A. generating stations. Atten- 
tion has already been drawn to the increasing 
importance of pulverised fuel firing. From an 
average of 300,000 tons per year in the period 
1925-29, the weight of coal fired in pulverised 
form has risen to 6-8 million tons in 1949 and 
will increase greatly in the future. 

From time to time figures are quoted for 
characteristics of individual deliveries of fuel, 
Such figures may serve a useful purpose, but 
they may also be misleading when the national 
results come to be considered. Since 1939, 
increasing attention has, therefore, been given 
to comprehensive annual surveys of all deliveries 
to B.E.A. stations. 

The B.E.A. stations provide a most important 
outlet for the disposal of the lowest grade fuel. 
As shown in Fig. 1, the amount of uncleaned 
coal supplied to them has increased from 7 
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Fic. 1—Deliveries to B.E.A. Stations of Cleaned and 
Uncleaned Coal 


million tons in 1939 to over 17 million tons in 
1948. During the same period the cleaned coal 
has risen from 7 million tons to about 10 million 
tons. 

A better appreciation of the changes can be 
obtained from the figures for average dry ash 
content of all deliveries : 

TaBLE I—Variation in Dry Ash Content (Ali Deliveries) 
Per cent dry ash content (all deliveries) 


Year Deep mined Opencast Total, 

per cent per cent per cent 
1939 io aes a ove _ 1l-4 
1942 ar ae ee _ 13-1 
1943 sc we ee 12-9 14-1 
1944 die Gah ER was. joe ee 14-6 
1945 ste ists se ces 14-7 
1946 Soe gap E> sn nce: eee 15-0 
1947 ose, vee ORL sks een | ET 15-4 
1948 is mee ae) oe 14-8 


Contrary to certain statements, opencast 
fuel, as supplied to B.E.A. stations, has not, 
on the average, had a higher ash content than 
the deep-mined fuel. The deep-mined figures 
are the resultant figures for cleaned and not 
cleaned coal as shown in Fig. 2. 

The improvement in 1948 was welcome. It 
is hoped that, as a result of the co-operation 
between the N.C.B. and the B.E.A., more 
attention will be given to the question of coal 
quality. It is by no means proved that it is 
in the national interest to mine, raise to the 
surface and transport to power stations such 
large quantities of ash where additional capital 
and running costs have to be incurred in its 
handling and disposal. There is need for closer 
investigation of the relative costs of providing 
better fuel and of providing equipment to deal 
with ash at all stages from the coal face to the 
disposal ground. 

In 1948, the total ash content of all deliveries 





* Abstract. British Electrical Power Convention, 
Harrogate, June 22, 1950. 

t+ Deputy Chief Engineer (Generation), British Elec- 
tricity Authority. 
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to B.E.A. stations was 3-66 million tons. The 
handling and disposal of such quantities of 
ash, particularly in pulverised form, is a major 
problem, which is growing in difficulty. The 
Authority are giving considerable thought to 
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Fic. 2—Average Percentage Dry Ash Content of Deep- 
Mined Coal Delivered to B.E.A. Stations 


this problem and several lines of attack are 
under investigation and trial. 

Fig. 3 shows another aspect of the problem. 
The rise in the average ash content has been due 
not merely to a slow deterioration in all 
deliveries. It has also been due to greatly 
increased deliveries of relatively high ash 
content fuel. 

In 1939 coal deliveries with a dry ash content 
exceeding 22} per cent amounted to 123,000 
tons. In 1948 the figure had risen to 2} million 
tons. 

Increasing use has also been made of fuel 
with less than 20 per cent dry volatile content. 
It rose from 10-1 per cent of all deliveries in 
1939 to 13-0 per cent in 1948. 

The main function of power stations is to 
transform the heat released in combustion into 
electricity. The essential measure of coal value 
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Fic. 3—Coal Deliveries in Ash Content Groups 


is its heat content. Secondary adjustments 
have also to be made for other characteristics 
of the fuel. The changes in average calorific 
value and price of heat delivered to stations are 
set out in Table IT : 


TABLE II—Changes in Average Calorific Value and Cost 
of Heat 


Average calorific value Average cost of heat 
Year (deep mined and opencast), in coal delivered to 


Calorific value as fired, stations 
B.Th.U. /Ib Pence /million 

B.Th.U. 

aaa er ae 93-5 
i roe. ears. | 
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Lest anyone be tempted to minimise the 
effect of a drop in calorific value from 11,520 to 
10,910, it should be remembered that, on an 
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annual fuel bill of £75 million it is equivalent 
to an extra payment of nearly £4 million. 

As pointed out in the discussion on Mr. 
Haldane’s paper at the Convention last year, 
the source and transport costs of coal are of 
vital importance in the design and operation 
of the Authority’s stations and main trans- 
mission system, bearing in mind the overriding 
need for economy in every possible direction. 

Fig. 4 shows the contribution from each coal- 
field to the total supplies in 1939 and 1948 
respectively. In 1948 the fuel was transported 
by rail, coastwise ships, road and canal, as 
shown in Table ITT : 


TaBLe I11—Use of Transport Facilities 


Method of Weight Average 
transport distance 
million tons miles 
Oe mC 
OM 351-8 (a) 
Road ... . 2°466 2... ... 6 
Canal ... ROO das) cis Re 


(a) Includes rail haul to shipping port. 


The 39-4 miles quoted for the rail haul falls 
to 34-0 miles when account is taken of the 
transport from pit to port for coal shipped. 
This latter figure compares with 54-6 miles 
average haul for all coal class traffic. 

The railway arrangements for supplying large 
power stations are a matter for very serious 
consideration. Methods which were appropriate 
for a multitude of relatively small deliveries 
are not necessarily suitable for supplies to 
stations to-day of 2000-3000 tons daily. The 
new power stations are arranged to take larger 
wagons of 20 or even 40 tons capacity if 
necessary. 

A census taken early in 1948 gave a figure 
of only 11-56 tons as the average wagon load for 
B.E.A. stations, which compares with the national 
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Fic. 4—Origin and Treatment of Coal Deliveries, 1939 and 
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average of 10-92 tons for all coal traffic for 
the whole of 1948. The provision of suitable 
sidings on power station sites adds greatly to 
the cost of the stations and relieves the Railway 
Executive of expenses of terminal plant they 
are obliged to provide for the classes of smaller 
users. 

Since the early days of the war, programming 
of coal deliveries to generating stations has 
been in the hands of the Ministry of Fuel and 
Power. In order to maintain a steady load on 
the pits certain industries, including electricity 
supply, have been obliged to put coal to stock 
during the summer and to draw coal from stock 
during the winter. As a result, increasing 
quantities of fuel have to be handled twice, 
with accompanying increased costs. 

Sporadic troubles arise due to spontaneous 
combustion in stock piles. The most effective 
practical cure for this trouble is prevention 
of air ingress, generally. by consolidation of the 
stock pile, the height of which must also be 
limited according to the characteristics of the 
fuel. 

Differing opinions have been expressed 
regarding the degree of duplication required 
in the conveyor equipment between delivery 
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from wagon or stock and delivery into the 
overhead bunkers. Experience is beginning to 
cast doubt on the economic justification for 
duplication of certain items. Repairs to simple 
equipment can, in many cases, be so organised 
as to avoid any curtailment of station output. 


BortER-HovusE OPERATION 


Day-to-day operation of the boiler-house 
has probably greater influence than any other 
part of the station on efficiency and economy. 
In the past, inadequate attention has been 
given to training, and the B.E.A. have already 
instituted courses for boiler-house personnel. 
It is here that suitable incentives, particularly 
in the “bread and butter” stations, which 
rarely get adequate publicity, could yield the 
greatest results. Modern power station tech- 
nique is now becoming so complicated and 
development so rapid that some form of 
refresher course could, with advantage, also be 
introduced for senior station staffs. 

Within the next few years there will be a 
profound change in the characteristics of the 
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the effort for greater economy in the use of the 
fuel available for generating stations in this 
country and elsewhere. 

Apart from the effect of deposits on avail- 
ability, continuous attention is given to the 
effect of breakdowns on loss of capacity. A 
typical segregation of the location of such 
boiler breakdowns is given in Table V, which 
records the results of reports of breakdowns 
made each Thursday throughout 1949, 

The majority of these breakdowns were 
repaired within a week. 


AsH DISPOSAL 


Ash disposal is no longer the simple problem 
it once was, when the ash was either left under- 
ground, dumped at the pithead, or, on a small 
scale, disposed of as clinker. The difficulties 
are greater, not less, with the increasing adop- 
tion of P.F. firing. 

The capacity and cost of ash-handling and 
disposal plant depends on the amount of ash 
content of the fuel. In the case of P.F. firing, 


TasBLe IV—Boilers in B.E.A. Stations 














In use at December 31, 1949 Probable edditions up to Dec ember 31, 1955 
Pressure —— --—— — - 
No. of units | Total capacity | ay Average size | No. of units | Total enpec ity Average size 
Lb/sq in Kibhhr | K.lb/hr K.lb/hr ‘K.lb/hr 
Under 580... ... 1,481 90,961 | 61 20 3,555 178 
580 to 850... ... 0... 294 58,735 200 137 34,033 248 
850 to 1,000 ... ... _ — _ 153 53,485 349 
Above 1,000... ... 16 3,335 - 208 20 9,510 476 

















boiler plant of B.E.A. stations as shown by 
Table IV. 

The improvements in efficiency of boilers 
and ancillary equipment have played a most 
important part in the general improvement in 
station effieiency, particularly in the reduction 
of station losses. In this respect, a sharp 
distinction has to be drawn between test 
figures obtained under carefully controlled 
conditions and figures obtained in regular 
day-to-day operation over a period of months 
or years. 

It was recognised that a short test after 
special preparation was not sufficient measure 
of a boiler’s value and that some means had to 
be devised to measure performance over reason- 
ably long periods of operation. The deferred 
efficiency clause was agreed between the Central 
Electricity Boerd and boiler manufacturers 
and recommended to station owners for incor- 
poration in boiler specifications, This clause, 
in essence, provides for maintenance of output 
and efficiency over a period of six months’ 
normal operation. It has had a considerable 
influence on the performance of power station 
boilers. 

This emphasis on maintenance of output 
focussed attention on the probems of boiler 
availability and during the war the Boiler 
Availability Committee, sponsored by the 
Water Tube Boilermakers’ Association, supply 
authorities, and the Central Electricity Board, 
began its most important work. Its members 
were drawn from the supply industry, manu- 
facturers’ staffs, and research associations. 
Initially, it concentrated attention on the 
problems of removal of deposits blocking the 
flue gas passages in generator tubes, super- 
heater, economiser and air heater. Its findings 
have been printed privately and have had a 
wide circulation. They have been of major 
importance in boiler design and operation. 

Since the B.E.A. have taken over the generat- 
ing stations, this Committee has been recon- 
stituted and its work extended. It is now 
engaged on the more difficult problem of 
investigating the reasons for the formation of 
the deposits and devising means for preventing 
their formation. The variation in charac- 
teristics of fuel supplies greatly increases the 
range of the investigations. In the course of 
the field and laboratory tests many features 
of combustion are being slowly elucidated. 
There is little doubt that the future work of 
this Committee will be of great importance in 


electrostatic precipitators are now employed. 
If the flue gas burden has been correctly esti« 
mated and specified and the equipment proe 
perly designed, their efficiency is high, although, 
in some respects, they may not satisfy the older 
school of electrical and mechanical engineers 
who delight in precision workmanship. 

While electrostatic precipitators effectively 
remove the very fine ash particles from P.F. 
gases, the removal of grit from chain-grate 
TABLE V—Summary of Breakdowns of Boilers of 100 K.lb 


Hour Capacity and Over Recorded Each Thursday 
During the Calendar Year 1949 





Location of No. of Total Average 
breakdown break- capacity capacity 
downs 
- K.lb/hr K.Jb/hr 
Superheater ... ... ... 78 14,264 ... 183 
Tubes and joints is, sve 12,671 ... 181 
Economiser bb wes sen 12,102 ... 202 
Gratesandstokers ... ... 56 9,567 ... 171 
Boiler brickwork... ... 41 7,072 ... 193 
Fans .. ee 6,600 ... 157 
Water walls... |. ... 13 2,850 ... 219 
P.F.equipment... ... ... 8 ... 1,710 ... 285 
Air heater ... oe _ aa 1,605 ... 161 
Pum Sh. ose 950 ... 158 
Ash- handling equipment... 4 834 ... 209 
Desuperheaters...  . 3 635... 212 
Coal handling and bunkers 3 . 425... 142 
Water pipework . ms 290 ... 145 
Chimneys ... ... .. 2 270 ... 185 
Precipitators and "grit 
ais Di tes 256 ... 256 
Drums a a 1 188 188 
Steam pipework and 
cs nes. Ser ase BY lene 10... 210 
Miscellaneous ... ... ... 17 3,673 ... 216 
EE: fos, ions: aes. on 76,072 ... 182 


and retort stoker gases is another problem which 
has greatly increased in difficulty since the 
quality of coal began to deteriorate and more 
and more fine particles have been supplied 
in both uncleaned and cleaned fuels. These 
fines give rise to minute particles of ash and 
coke which escape from the stack, and settle 
comparatively short distances away. In very 
many cases, particularly industrial areas, neigh- 
bouring industrial plants are the worst offenders, 
but public attention is apt to concentrate on 
the publicly owned generating stations. Mecha- 
nical multi-cell arresters are being used with 
good results on an increasing scale to eliminate 
this nuisance, but their installation does throw 
a serious financial burden on the supply 
industry, which is not adequately borne by 
other industrial users. It is also clear that the 
burden is to a great extent due in the first 
instance to the supply of fuel for stoker firing 
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with such a high proportion of fines below, say, 
fyin diameter. 
FLUE Gas TREATMENT 

Within the past few years the demand his 
been revived for removal of sulphur from tl:e 
flue gases of power stations. When the 1sv 
to 200 million tons of coal consumed in Gre«t 
Britain were spread widely over numerous 
small consumers, the sulphur gases were uncon- 
trolled and emitted at comparatively low 
levels. Although gas washing was, prior to the 
war, in use at two stations and is again in use 
at one of these, there is no conclusive evidence 
that it is better to wash the gas and discharge 
it with its high water vapour content at a lowcr 
temperature rather than to discharge the 
untreated gas at a higher temperature from 
suitable high stacks into the air well clear of 
buildings. 

The capital and operating costs of the washing 
plant may add the equivalent of from 10s. t 
12s. per ton to the price of the fuel even if the 
necessary supplies of alkali could be main 
tained. Until there is conclusive evidence 0: 
some real compensating advantages, the cas: 
for removal of sulphur from the gases is by n 
means established. 


TURBINE HOUSE OPERATION 


In the turbine house we enter a sphere of 
much greater precision. The characteristics 
of the principal raw material—steam—are 
well known and convenient measuring equip- 
ment is available to facilitate accurate contro! 
of it and of the outgoing product—electrica! 
energy. 

Despite the use throughout the transitional] 
period between 1926 and 1948 of individual 
specifications of turbo-alternators, a consider- 
able degree of standardisation was nevertheless 
achieved. The 8S.R. and O. No. 2386 of 1947 
restricting the manufacture of sets, except 
under special conditions, to the 30MW and 
60MW sizes each at specified steam pressure 
and temperature, feed temperature and vacuum 
conditions imposed on the industry a very 
great measure of standardisation which will 
make its effects felt in a few years’ time. The 
pattern may then emerge of : 

100MW sets for base load operation. 

60MW sets for day loads. 

30MW sets for short-period peak loads. 

Table VI sets out the classification by size 
of sets now in use and compares it with the 
corresponding classification of sets to be 
installed by 1955. 

In the struggle to obtain higher efficiencies 
designers should realise that the plant is 
required to supply consumers’ needs. The 
shape of the B.E.A. load curve is well known 
and it is obvious that only a fraction of the 
plant can be run continuously on base load. 
Of necessity, a large proportion must be shut 
down for varying periods during the evening, 
night and early morning, and the remainder 
must be ready on call to meet peak demands 
which may extend over several hours. 

Each unit supplying the grid does not 
operate in isolation. It has to share with all 
the others the task of generating economically. 
System control does not wish to have any more 
machines running than are required for 
reliability and economy of supply. It follows 
that the load on each machine should bear the 
same relation to its maximum capacity as the 
system load bears to the aggregate capacity 
of generators supplying it. The required 
system margin is only a small percentage. As 
the load falls, therefore, it is necessary to shut 
down the less economical plant. It should also 
be borne in mind that the running cost depends 
as much on fuel cost as on efficiency and, in 
order to achieve maximum economy, plant at a 
site where fuel is expensive has to be shut down 
immediately loading conditions permit. 

Recent experience has emphasised the need 
for special attention to problems arising from 
the unequal expansion and contraction of fixed 
and running portions of sets and from distor- 
tion during cooling and also arising from 
distortion of alternator rotor copper. The 
provision of supervisory equipment to measure 
differential expansion and the resulting develop- 
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ment of operating technique and modification, 
if necessary, of design will assist in the solution 
of the first of these problems. Barring gear 
is now standard for preventing part at least 
of the distortion during cooling, and modified 
design and construction will, it is hoped, 
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stability margin is also reduced when at times 
of light load the electrostatic cable capacity 
in London gives rise to unity or even leading 
power factor on the local generators. The 
installation of shunt reactors at key points and 
the growth of load have so far kept this par- 


TaBLe VI “Size of Steam Sets 


























- In use at December 31, 1949 Projected additions up to December 31, 1955 
Capacity ——————_ —_——_——_—__ -—_—_——|- ———_ $$ , 
Average Average 
No. of units | Total capacity capacity No. of units | Total capacity capacity 
MW MW MW MW | MW 
tS eee eT 713 5,403 7:6 4 72-5 18-1 
SO GO OR. ccs, ins aes 132 4,042 30°6 58 | 1,754 30-2 
$0059 eas 57 2,795 49-0 9 | 2,458 50-2 
600 9D on, we oe 14 920 65-7 75 4,545 60-6 
100 and over ....., 2 205 102-5 2 200 100-0 
Total oa 918 13,365 | 14-6 188 9,029-5 48-0 
! 








(In addition to the above steam sets, there were in use at December 31, 1949, 316 diesel and hydro- 
electric sets each less than 30MW, with a total capacity of 239MW) 


eliminate the electrical rotor failures which at 
one tirae had a serious effect on availability of 
turbo-alternators. 

Blading breakdowns are still with us on a 
greatly reduced scale, exaggerated in certain 
cases by the need to allow frequency at times 
to fall to 48 cycles before shedding load. By 
and large, the availability of the medern 
turbine is very high, but troubles, when they 
do occur, may be spectacular. Table VIT sum- 


TABLE VII—Summary of Breakdowns of Turbo- Alternators 
of 10M W I Capacity and Over,Recorded each Thursday 
Morning During the Calendar Year 1949 


Location of No. of Total Average 
breakdown break- capacity capacity 
downs MW installed 
Turbine and con- 
denser : 
Blading nt” ae 1266-975 ... 27°5 
Lubrication and 
bearings ... 19 522-4 wee «27°85 
Condenser ... 12 414-75 .. 34°6 
Auxiliaries... . ll 296-3 «-- 26-9 
Pipes and joints... 6 158-75 o- 25-4 
Governor ... .. 4 120-0 .. 30-0 
Shafts... ... 3 175" ... 25-8 
Miscellaneous 9 337-35 woe §6989°5 
Total 110 3194:025 ... 29-0 
Generator : 
Rotor... 28 666-625 -- 23°8 
Auxiliaries... 13 448-625 «- 34°5 
Stator... 14 349-0 . «24-9 
Exciter 4 104-0 .- 26-0 
Miscellaneous ll 357-75 .. 32°56 
i 70 1926-0 oo» 27°56 
Total (all causes) 180 5120°025 =... 28-4 


marises the various classes of turbo-alternator 
breakdown experienced in 1949. The time 
required for repair of these breakdowns varied 
from a day or two in the case of the minor 
items to nine to ten weeks’ average for blading 
and generator rotors. 

Before leaving the turbine and boilers, refer- 
ence might be made to the troublesome pheno- 
mena classed as caustic embrittlement and 
caustic cracking. At one time the conditions 
favourable and unfavourable to these pheno- 
mena were thought to be known quite accu- 
rately, but recent experience has brought to 
light gaps in our knowledge. Corrosion fatigue 
in steam receivers and steam pipes has been the 
cause of considerable loss of capacity, but the 
reasons for this particular trouble are now more 
clear and measures to prevent it have been 
taken. The characteristic cracking is generally 
caused by impingement of colder water on hot 
steel. Intense local stresses are set up and in 
time cracks appear and spread. The remedy is 
obvious. 

Electrical stability has not proved to be such 
a problem as at one time was feared. The 
present grid system with generating stations 
for the most part connected at highly damped 
heavy load centres and with comparatively 
heavy interconnection between stations is 
inherently stable. When, however, attempts 
were made to run with reduced generator busbar 
voltage at times of heavy demand, signs of 
instability did make their appearance. The 


ticular problem within bounds. It has not been 
necessary, as at one time suggested, to run 
machines as synchronous condensers for power 
factor correction. 

A mechanical stability problem is, however, 
still in process of solution. In practice it has 
been found that the running governors of many 
modern machines are unable to keep the tempor- 
ary speed rise below the emergency governor 
trip speed when full load is thrown off. This 
causes great inconvenience, particularly if 
the machine has to come to rest before the 
emergency trip can be reset. The sudden loss 
of load is not at all a frequent occurrence, but 
it is generally associated with some system 
difficulties, which are greatly aggravated if the 
machine trips out on the emergency overspeed 
device and is not available for immediate use. 

This operating problem was the subject of 
attention years ago and suggestions were made 
for its investigation and solution, but running 
governors do not yet always comply in practice 
with the appropriate clause in the B.S.I. 
specification. 


FEED ARRANGEMENTS 


With the increase in pressures and tempera- 
tures, the need for greater care in the treatment 
of feed water has become apparent. Corrosion 
and other chemical and physical phenomena, 
which at ordinary temperatures and pressures 
escape notice, have become of great importance. 

Pure water is non-corrosive and a continual 
watch is kept on the purity of the feed water. 
The first major step has been the use of the 
closed feed system, which greatly reduces the 
risk of contamination from the atmosphere and 
elsewhere. Special care is taken to prevent the 
solution of oxygen in the feed water. In a 
modern station the oxygen concentration is 
reduced to about 1/1000th of the value it 
would attain if the water were exposed to the 
atmosphere. The problem is_ particularly 
difficult with plant which has to be shut down 
and started up daily. 

There is also an inevitable loss amounting to 
2 per cent to 5 per cent of the through-put, 
which has to be made good by distilled water 
provided from special evaporators. In order to 
improve the performance of these evaporators, 
it is becoming common practice to treat the 
water by softening or other process before 
entering the evaporator. 

Distillation is an effective method of freeing 
the water from solid impurities, but gaseous 
impurities pass over with the vapour. Ammonia, 
which may enter the system in this way, has 
been associated with troublesome corrosion 
of copper alloys in certain parts of the plant. 
There is evidence, not yet conclusive, that it 
is partly responsible for a virulent type of 
corrosion, which sometimes attacks boiler 
tubes. The chloramine treatment of town’s 
water can provide enough ammonia to cause 
serious concern at the power stations, the 
concentration which is regarded as dangerous 
in turbine condensate being of the order of 
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1 part in 10 millions. Fortunately, means of 
controlling this contamination are now avail- 
able. 

CIRCULATING WATER 

The provision of adequate supplies of cooling 
water is one of the major problems facing the 
Authority. The physical design of condensers 
has gone through the normal process of evolu- 
tion and on the steam side improvements are 
confiaed to detail adjustments. 

On the water side, the use of contaminated 
rivers, sea water and sewage effluent introduces 
a host of chemical and biological problems. 
Chlorination has proved effective in many 
cases, but the future may have other less 
tractable problems in store. The use of such 
water greatly increases the risk of trouble due 
to minute condenser leaks, and monitoring 
instruments are used to keep continuous watch 
on the purity of the feed. 

Cooling towers are, of necessity, being used 
on an increasing scale where the water supply 
is inadequate for simple cooling. The Authority 
are devoting much attention to the prevention 
of precipitation. This is caused by the mecha- 
nical carry-over in the ascending stream of 
heated air of small droplets formed in the 
cooling sprays. There are two main lines of 
attack. In the first instance, efforts are being 
made to ensure more uniform air velocities over 
the horizontal cross section of the tower. In 
certain towers, as installed, this is far from being 
the case. The velocity varies from a maximum 
at the centre to zero at the circumference. The 
higher velocity air at the centre carries with it 
droplets of varying sizes, which are deposited 
in the vicinity of the tower. 

The second line of attack is to prevent the 
formation of the drops or to trap them mechanic- 
ally if they do form. Promising field experi- 
ments and research on a model tower are in 
hand and it is confidently hoped that great 
improvements will be made in preventing this 
particular trouble. 


SWITCHGEAR 


Increase in size of generators and in the 
degree of iuterconnection have had a profound 
influence on the switchgear arrangements at 
generating stations. There is a physical limit 
to the normal and short-circuit currents which 
can be handled and, as a result, with increasing 
capacities of machines and feeders, switchgear 
voltages have risen steadily. Dalmarnock 
in 1920 was switched at 22kV, Barton followed 
m 1923 at 33kV, and 66kV was chosen for 
Battersea, Fulham and Dunston in the’ 30s. 
Recently, the generators at Little Barford, 
Meaford and Cliff Quay were connected to the 
system at 132kV. 

The 132kV busbars form part of the grid 
and as such have to be provided with voltage 
regulation to suit) operating conditions quite 
different from those on the lower voltage bus- 
bars supplying distribution systems. In most 
cases the necessary voltage range is obtained 
by use of on-load tap change in the generator 
transformers and not by extreme variation of 
the generator excitation. 

Unfortunately, for simplicity in operation, 
rather free use has to be made of reactors in 
order to keep short-circuit duty within the 
rupturing capacity of switchgear. Much thought 
is being given to the switching arrangements of 
stations in an attempt to simplify or cheapen 
the cost of this important part. 

The arrangements for supply of station 
auxiliaries is also under close review. The 
conflict between cost and security is here 
particularly acute as is also the balance between 
simplicity and complication. In a real emer- 
gency a simple rugged system will often beat 
its complicated, but, in fact, less reliable, rival. 
The auxiliary arrangements are important, 
not merely from the viewpoint of continuity 
of supply, but also in safeguarding the main 
plant from serious damage. 


————_>___—_ 


LeytaNnp Motors, Ltd., has received an order 
from Autobuses Modernos 8.A., Havana, Cuba, for 
620 single-deck diesel-engined buses. The value of 
the contract is stated to be 8,680,000 dollars. 
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SECRECY AND THE SERVICES 

Ir is very natural and not wholly undesir- 
able that the armed Services of this country 
should be more conscious than the rest of 
the community of the value to them of 
secrecy. For by obtaining accurate in- 
formation on a number of matters an enemy 
might improve his ability to fight a war and 
particularly a war waged with long-range 
weapons. It is, indeed, part of the job of 
the Services, more particularly in wartime, 
but also in peace, to restrict the amount of 
information an enemy or a prospective enemy 
can obtain. Thus, when it is argued by others 
in relation to any given item which it is pro- 
posed to make “secret’’ that there is a 
probability that the enemy already has the 
information or that he can easily obtain it, 
the Services are likely to reply that there is 
still no reason to help the enemy by giving 
him the information “ on a platter ” through 
its publication. To the Services, intent 
solely upon hampering the enemy, such an 
argument seems unanswerable. 

It would be unreasonable wholly to deplore 
this secretive attitude amongst Service men. 
But it does become wholly deplorable when, 
as we believe to be happening, this desire for 
secrecy is extended to cover the industrial 
life of the nation. Recently, for the first time 
in peace, we have begun to experience diffi- 
culty in obtaining information which, we be- 
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lieve, ought to be published if only to show 
what great strides this country is making in 
restoring and improving its industrial poten- 
tial. We have the impression that an 
attempt is being made to conceal the location 
of certain industrial plants (perhaps even 
their very existence) from the Press, that it is 
felt that the exact sites of water power plants 
ought not to be published, and that the 
publication of certain kinds of drawings and 
illustrations is being discouraged, if not 
banned. It can hardly be forgotten by those 
responsible that in peacetime the public is 
no longer security conscious and that there- 
fore the agent of a foreign Power can obtain 
information easily by attending the local 
public-house or, by dressing in shirt and 
shorts and by taking a holiday amongst the 
mountains and moors, derive precise know- 
ledge of the whereabouts of hydro-electric 
works. The justification, therefore, for a 
secrecy on such matters that we believe to 
be misplaced can only lie in the 
“platter” argument that we have already 
mentioned. But, in our view, it is to 
simplify the matter far too much to see only 
the damage that may be done by revealing 
useful knowledge to a prospective enemy. 
For in peacetime much more extensive 
damage can be, and is, done by concealing 
the same information from friendly public 
knowledge. Itis, after all, through the spread 
of information throughout a civilisation that 
progress is made in the arts, sciences and 
crafts. It is, indeed, for that very reason that 
more advanced communities have originated 
multifarious means of spreading knowledge 
through the Press, technical and lay, the 
radio, technical societies and their papers, 
the universities and those part-social con- 
ventions and meetings at which so many 
ideas are criticised and exchanged. We feel, 
therefore, that information should never be 
lightly withheld merely out of fear of pre- 
senting it to an enemy on a “ platter.”” Much 
more cogent arguments are needed to justify 
any action that, by hindering the spread of 
knowledge, also holds back the advancement 
of new knowledge. Moreover, it is obvious 
enough that the “ platter” argument can 
easily be carried too far; carried so far, 
indeed, that in its end result important know- 
ledge is concealed from friends (who will not 
resort to spying), but revealed to enemies 
(who will certainly have agents operating), a 
situation the exact reverse of that which it is 
desired to bring about! Moreover the Services 
are inclined to overlook in their insistence 
upon secrecy that they depend for financial 
support upon an informed public opinion and 
for technical advancement upon an exchange 
of criticism and ideas with men in civil 
employment. The results of failure to appre- 
ciate those points can be illustrated by quite 
recent events. In 1940 the British Army was 
pitifully ill-equipped with tanks and anti- 
tank weapons to meet the German armour, a 
fact of which the Germans were well aware. 
But had the public been better informed, 
even in the pre-war days of rampant pacifism, 
can it really be believed that there would not 
have been an outcry and a demand that the 
Army, even though small, should be the best- 
equipped in the world? What, then, did 
secrecy effect save the blinding of the British 
public? As compared with the relatively 
restricted activities of Service men those of 
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civilians are multifarious. How much more 
damage can then be done by impeding the 
flow of knowledge amongst the latter ! 
Clearly in peace secrecy, by depriving the 
Services of public support, can defeat its own 
ends. Therefore, like General Eisenhower, we 
hold that ‘‘ the only justifiable excuse for 
censorship is the necessity to withhold inform. 
ation that the enemy could not otherwise 
obtain.” The italics are ours. In peacetime 
we would go further. Even when that 
desideratum—one which in peace applics 
with certainty only to Service matters— is 
attainable, it should be, we think, also 
reasonably demonstrable that no serious 
handicap will be imposed upon the advance- 
ment and exchange of ideas by imposiny 
secrecy. Professor Hoyle, discussing the 
hydrogen bomb in his recent lectures on 
‘ Astronomy ”’ for the B.B.C., made it clear 
that he regarded secrecy about research in 
higher physics as futile and that he thought 
secrecy (along with nationalism and Marxist 
ideology) was ‘‘ threatening to choke the life 
out of science.’” We agree with him. It can 
choke the life out of technical advancement, 
too. By so doing it can lessen rather than 
heighten the ability of this country to fight « 
successful war. 
it is suggested to any firms or organisations 
by Government Departments that informa- 
tion on certain matters ought to be withheld 
on security grounds, they will reply that it is 
not their business to impose a censorship on 
the Press and that the Departments must 


first obtain the agreement of the Press if 


an attempt is to be made to maintain 
secrecy upon such matters. 


INSTITUTION OF MECHANICAL 
ENGINEERS AT BIRMINGHAM 

As we remarked last week, no place more 
appropriate for a Summer Meeting of the 
Institution of Mechanical Engineers could be 
found than Birmingham. For there mechani- 
cal engineering as we know it to-day was 
cradled, and there, now, are established an 
almost bewildering profusion of engineering 
firms making a variety of goods for sale to the 
whole world by methods ranging from very 
highly skilled hand-work to the more extreme 
forms of mass-production. That was a point 
to which the Lord Mayor of Birmingham, 
Alderman A. Padden Smith, himself an 
engineer, referred in welcoming the members 
at the Birmingham and Midland Institute on 
Wednesday of last week. He went on to 
stress that modern Birmingham was founded 
upon the work of engineers in the past 
and that the continuance of its prosperity 
rested upon the efforts of engineers and 
the development of their inventions in 
the future. Nor is Birmingham only 
the cradle of mechanical engineering. Here, 
too, was born the Institution itself, over a 
hundred years ago. Here it began to build 
up that prestige it now enjoys. When its 
headquarters was transferred from Bir- 
mingham to London—it had then existed 
for thirty years—it had about 1000 members. 
In 1927, when the Institution last held 
its Summer Meeting in Birmingham, it 
had over 10,000 members ; and now, in 1950, 
it has 34,000 members. 

For the moment—less than a fortnight 
having passed—memories of events at the 
meeting are full. But, we fear, they will 


We hope, therefore, that if 
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soon—as usual—prove fleeting. For how 
soon details are forgotten ! Yet whether or not 
the exact occasion continues for any length 
of time to stick in the memory, one speech 
we think must have some influence on the 
future. In introducing his paper on ‘‘ Mecha- 
nical Engineering in the Midlands, 1925- 
1950,” of which we reproduced abstracts 
last week, Mr. Vincent Everard departed 
freely from his copy. At one point and with 
great and very obvious sincerity of feeling, 
he enlarged upon that section of his paper that 
deals with craftsmanship, pleading that there 
should be an end to that unnecessary social 
distinction that elevates the “ white collar ”’ 
worker above the skilled: man in overalls, 
upon whom the reputation of this country 
for craftsmanship depends and without 
whom machinery for the mass-production 
industries could not be produced. For the 
rest, the meeting pursued the course usual to 
such affairs. There was an official opening 
ceremony and the reading of Everard’s 
paper in Birmingham, and an official recep- 
tion and the reading of another paper for 
the Automobile Section in Coventry. Those 
affairs apart, the members spent, as usual, 
a vigorous time visiting works all day and 
attending a dinner or receptions until a 
late hour each night. It would be invidious 
to mention individual works when we our- 
selves could visit so few of the very many 
that offered hospitality to parties of members. 
Nor need we refer in detail to the proceed- 
ings at the Institution Dinner, held in the 
Grand Hotel, with the President, Dr. Dorey 
in the chair and the Lord Mayor as chief 
guest. We turn instead to the reception at 
the Council House on the Wednesday night 
and the conversazione at the University on 
the Friday. For in what was on view to the 
members, these functions provided as sharp 
a contrast as could well be imagined. At 
the first the Birmingham Art Gallery was 
thrown open to members, who were thus 
able to see the notable collection of pre- 
Raphaelite paintings and the Epstein busts 
and “‘ Lucifer’ that are housed there. By 
contrast with these peaceful arts there was 
to be seen at the University something with 
associations that are far less pleasurable, 
even though its actual purposes are peaceful 
enough. There the exhibit that attracted 
chief attention was the proton synchrotron, 
now under erection for the study of 
atomic phenomena. Even though, pro- 
bably, there were few present sufficiently 
equipped theoretically to follow explana- 
tions of the working of this device, 
many were fully competent to assess and 
to admire the accuracy with which so large 
a piece of apparatus has needed to be laid 
out. All must have had in mind the dread- 
ful possibilities for war that research into 
atomic physics has brought about. Unfortu- 
nately that exhibit and what was to be 
seen in other laboratories in the main 
building proved ‘so attractive that few, 
we think, took the short walk across 
the pleasant grounds of the University to 
see the new mechanical engineering buildings 
now in course of being equipped. For here 
could be visualised in imagination what are, 
we think, likely to become some of the 
finest teaching and experimental mechanical 
engineering laboratories in the country. 

Few summer meetings of institutions or 
societies are memorable in the sense that 
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what happened at them remains fresh in 
recollection for years thereafter. For if a 


meeting is to stick in the memory 
something out of the ordinary, not 
recorded in the official programme, 


must occur. Those occasions are rare. 
Thus we doubt whether within a few 
years’ time those who were present will 
recall very much about this year’s Mechani- 
cal’s Summer Meeting. But does it matter ? 
Is it not after all the ordinary meeting, 
neither especially eventful nor especially 
uneventful, that pursues its course to the 
highest contentment of the greatest number ? 
If the Birmingham meeting was pedestrian 
in its similarity to many another Summer 
Meeting and if much the same people attended 
it, was it any the worse for it ? At the official 
opening of the meeting an organist played 
incidental music as the members gathered. 
One amongst his chosen pieces was ““The 
Teddy Bear’s Picnic.” It was, perhaps, not 
the most appropriate of pieces to play on 
that particular occasion. But can we doubt, 
when hearing it, that the teddy bears enjoyed 
themselves? So did the members enjoy their 
Summer Meeting at Birmingham, 1950. 





Atomic Energy Research 
Establishment Harwell 


IN an introductory address to members of 
the Press who visited the A.E.R.E. at Harwell 
on June 22nd, Sir John Cockroft, the director 
of the establishment outlined the progress that 
had been made since the previous visit in 1948. 

The main commitment, Sir John said, had been 
to provide information to the organisation in 
the North of England which was responsible for 
producing plutonium. This work had occupied 
the major part of Harwell’s effort, particularly 
of the chemistry, chemical engineering and 
metallurgy divisions. Most of the results were 
secret, but Sir John indicated that they included 
pilot plant studies of the chemical separation 
process that would be used, the development 
of methods of producing plutonium metal and 
a method of producing uranium metal more 
economically than by previous techniques. 

Studies of methods of using nuclear energy 
to produce useful power had led to a suggested 
programme of construction of experimental 
reactors ; while this programme was being con- 
sidered the essential preliminary work was being 
carried out in the laboratories. Two nuclear 
accelerators-—the Van de Graaff generator and 
the linear accelerator—had come into use and 
were now beginning to provide the information 
on nuclear constants which was an essential 
foundation for the reactor programme. Sir 
John said that the metallurgists were also 
studying new reactor materials and encouraging 
progress had been made in the production 
of beryllium shapes. Zirconium, too, was 
potentially useful but it was difficult to prepare 
the metal in a sufficiently pure state ; neverthe- 
less, a promising chemical method, capable of 
development on a production scale had been 
worked out for preparing the pure metal. Liquid 
metals might be used in the new reactors and 
engineers were studying the heat transfer prob- 
lems involved in the very high transfer rates that 
would be required. The problems of circulating 
liquid metals in closed circuits were also being 
studied with the help of test rigs. 

The exhibits seen during the Press tour 
included the cyclotron, which was first put into 
operation on December 2, 1949, and is now 
producing particle energies of the order of 
160MeV ; and the 6000kW pile (B.E.P.O.), a 
model of which was exhibited recently at the 
B.1.F., Olympia. A number of exhibits were 
also arranged to illustrate the work of reactor 
research, the isotope laboratory and bateh pro- 
duction, the chemical engineering laboratory 
and the metallurgical division. 
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SHORT NOTICES 

Electronics in Engineering. By W. Kyland 
Hill, M.8.E.E. London: McGraw Hill Pub- 
lishing Company, Ltd., Aldwych House, W.C.2. 
Price 30s.—This addition to the already 
voluminous literature on electronics is intended 
to suit the particular needs of the advanced 
engineering or science student, who wishes to 
learn something of the subject and its appli- 
cations to his own problems, without making a 
specialised study. The material in the book 
is derived from the seven-year development of 
a course in electronics for non-electrical engi- 
neering students of the University of Washing- 
ton. Bearing in mind the origin of the book, 
it is understandable that its scope, the choice 
of subject matter, and its treatment should be 
determined by the author’s observations of 
the needs and abilities of the students con- 
cerned. 

In the arrangement of the text an attempt is 
made to follow the introduction of each new 
electronic device by an application illustrating 
its possibilities. Thus the treatment of diodes 
is followed by a chapter on single-phase 
rectifiers ; the chapter dealing with triodes 
contains the elements of amplification; and 
the treatment of gas-filled valves and photo- 
electric cells is followed closely by chapters on 
electronic control circuits and polyphase rec- 
tifiers. The book is intended to provide material 
for approximately a term’s course, covering 
vacuum and gas-filled valves, rectification, 
amplification, feed back, the cathode-ray 
oscilloscope and simple methods of control 
and instrumentation. 

The Theory and Design of Inductance Coils. 
By V. G. Welsby, Ph.D., A.M.I.E.E. London : 
Macdonald and Co. (Publishers), Ltd., 43, 
Ludgate Hill, E.C.4. Price 18s.—The radio 
designer requiring an inductance coil to a par- 
ticular specification is faced with an embar- 
rassing choice from a wide variety of types, 
and this book admirably presents the infor- 
mation needed to simplify the designer’s task. 
Its aim is to give a general explanation of the 
theory underlying the design of inductance 
coils, to show how the theory can be simplified 
by using certain approximations, and to indi- 
cate how far these approximations are justified. 
With this approach, the author is able to show 
how the characteristics of a given coil are 
governed by its shape, size, and core material, 
and to show how its design should be modified 
to achieve any desired change in performance. 
Numerical examples are included to illustrate 
the methods of designing various kinds of 
coils. 

After the first two introductory chapters 
the book deals with air-cored coils, coils with 
laminated iron cores and dust cores. A chap- 
ter on the self-capacitance of coils is followed 
by a discussion of the effect of frequency on 
the magnification, Q, of air-cored and iron- 
cored coils. Harmonic distortion in iron- 
cored coils and impedance measurements are 
also dealt with. The book ends with a useful 
bibliography. 

As explained in a foreword by W. G. Radley, 
although much of the material is not perhaps 
strictly new, it has not previously been pre- 
sented in a form suited to the coil designer, 
who is often an engineer rather than a physicist. 
The author’s personal contributions to the 
subject are represented in a chapter dealing 
with the design of stranded line for coils and in 
the work underlying the graphical design 
method described in the tenth chapter. 





BOOKS RECEIVED 


Early British Railways. By Christian Barman. 
Middlesex : Penguin Books, West Drayton, Middle- 
sex. Price 3s. 

Engineers’ Dictionary. Spanish-English and 
English-Spanish. By Louis A. Robb. Second 
edition. London: Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. Price £5. 

Workshop Engineering Calculations and Tech- 
nical Science. By J. Stoney. London: English 
Universities Press, Ltd., Saint Paul’s House, 
Warwick Square, E.C.4. Price 12s. 6d. 
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ARRANGEMENT OF DENNY-BROWN STABILISING GEAR 
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T.S.S. °* Chusan”’ 


No, ITI—(Continued from page 744, June 23rd) 


DENNY-BROowN STABILISERS 

HE discomfort occasioned by the rolling 

of ships has caused many devices to be 
invented in attempts to keep ships upon a 
more even keel, and the bilge keels which 
are fitted to practically all vessels are intended 
to help, but they would require to be of 
considerable greater area in order to pro- 
duce a large damping effect. Many systems 
have been evolved, such as the Frahm 
anti-rolling tanks, pendulum pattern gear, 
the oscillating saloon in the ‘‘ Bessemer ”’ 
and others, some of which have met with 
a limited amount of success. The ‘‘ Denny- 
Brown” gear is the latest development of 
the fin method of stabilisation. 

Over 100 warships of small displace- 
ment have been equipped in an effort 
to assist gunnery, and the fitting of the 
‘** Chusan ”’ with these stabilisers is the first 
step towards applying the principle to large 
vessels. The weight of the gear is not exces- 
sive, amounting to approximately } per cent 
of the displacement after allowing for loss 
of buoyancy due to the fin boxes, and the 
space in the ship occupied by the gear is of 
modest amount. 

Designed to oscillate round an axis so 
placed that the fins are practically balanced, 
the torque to produce angular move- 
ment is small, hence the power absorbed 
is slight. By reducing the degree of rolling, 
stresses in the ship arising from angular 
acceleration will be reduced, especially in 
a ship having considerable superstructure. 
The stabilised ship will be able to maintain 
speed and the degree of yaw will be reduced, 
especially when there is a following sea. 
Another point to note is that although the 
drag effect, due to operating the fins, absorbs 
power, this is offset by the fact that less 
power is required to drive an upright ship 
than a rolling ship. 

The stabilising system, which can be seen 
in our drawing and accompanying photo- 
graphs, consists primarily of two rectangular 
fins, 12ft by 6ft 6in, of streamline section, 
set transversely in the ship and lying at 
an angle of approximately 15 deg. from the 
horizontal. The stabiliser compartment is 
built into the ship just forward of the boiler 
room. The fins project from the hull at the 


turn of the bilge and lie in the normal stream. 
line flow. When not required the fins can 
be retracted within the hull into specially 
constructed fin boxes. The time taken to 
extend the fins is 125 seconds and they can 
be housed in 80 seconds, the operations beiny 





FIN AND SHAFT 


performed ®y hydraulic machinery. The 
dimensions of the fins have been kept to a 
minimum by employing a special design, 
which embodies a main fin and tail flap 
and this design gives a lifting moment equal 
to a plain fin of double the area. The main 
fin is arranged to have an angular move- 





FIN OPERATING MECHANISM 
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ment of + 20 deg. to the main flow and the 
flap moves + 30 deg. relatively to the main 
fin, giving it a total movement of +- 50 deg. 
to the streamline flow, both fins being oper- 
ated synchronously and in opposite senses. 
With both fins angled and the ship moving 
ahead the velocity of the water causes an 
upward force to be exerted in one fin and a 
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to port and starboard was recorded; after 
several swings through: an are of 34 deg., 
the stabilisers were put under gyroscope 
control and the ship steadied on an even 
keel in a half-roll. Later the ship was 


again forced to roll by reversed action of the 
fins, the main fins being angled to plus 
and minus 16 deg. to force a roll of 25 
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illustrations and the drawings, giving plan 
views of engine and boiler rooms. The 
ship is propelled by two sets of geared tur- 
bines of Pametrada design, taking steam at 
500 Ib per square inch gauge and 850 deg. 
Fah., and developing a normal ahead power 
of 34,000 s.h.p. at propeller revolutions of 
130 r.p.m. and an overload power of 42,500 





STABILISER FIN 


downward force on the other, so constituting 
a couple, and the righting moment thus 
obtained varies with the total area of the 
fins, the angle through which they are 
rotated and the speed of the vessel. It is 
of importance that there should be a 
rapid reversal of fin angle at the beginning 
of each roll to ensure maximum righting 
moment and this reversal, amounting to 
40 deg., has been arranged to take place in 
approximately 1} seconds. This may be 
contrasted with the 30 seconds required to 
move a rudder through 70 deg. The maxi- 
mum torque with tilting cylinders at 20 
deg. is 77ft-tons, and the hydraulic pressure 
1250 Ib per square inch. 

With the stabiliser in operation the fins 
are controlled by two small sensitive gyro- 
scopes, one measuring the angle and the 
other the velocity of roll. The algebraic 
sum of the movements of the gyroscopes is 
recorded electrically and transformed to 
mechanical movement to operate a V.S.G. 
auto-controlled pump, driven by a 15 h.p. 
electric motor, which provides a constant 
supply of pressure fluid for operating the 
hydraulic relays and for extending and 
housing the fins. A V.S.G. variable delivery 
pump, having a heavy fly-wheel and driven by 
a 50 h.p. electric motor, provides the power 
for tilting each fin. A 2 h.p. emergency 
pump is supplied for withdrawing the fins 
in case of failure of the main electrical 
supply. 

The stabiliser is controlled from the 
bridge through a switch box and there is a 
special testing switch enabling the captain 
to control the movement of the fins by hand. 
Should the fins become jammed at maximum 
angle of tilt because of mechanical damage 
or power supply failure, the result would 
not be disastrous, the effect being to give 
the ship a list of a few degrees. 


STABILISER T'RIALS 


During the trials the Denny-Brown ship 
stabiliser did not have an opportunity to 
show its capabilities because no rough 
weather was encountered. However, the 
fins were put out on two _ occasions 
and manipulated so as to _ induce 
rolling. On the first occasion, with the 
ship’s speed at 19} knots, a roll of 17 deg. 


deg. out to out with the ship moving at 19 
knots. Upon the completion of several full 
rolls the fins were returned to gyroscope 
control and the roll was suppressed in a 


IN HOUSED AND EXTENDED POSITIONS 


s.h.p. at 140 r.p.m. Astern turbines are 
arranged to develop not less than 65 per 
cent of the normal ahead power. 

The impulse reaction h.p. ahead turbines 





STARTING 


half swing. The demonstration was par- 
ticularly impressive and clearly showed the 
capabilities of the stabilising gear by the 
speed at which a steady roll of large ampli- 
tude was killed. 
PROPELLING MACHINERY 

The general arrangement of the machi- 

nery can be seen from the accompanying 


PLATFORM 


each have a 2-row impulse wheel forged 
solid with the rotor and 29 rows of seg- 
mentally fitted reaction blading, end-tight- 
ened, having mild steel packing and side- 
locking strips of Lowmoor iron. The casings 
are of molybdenum alloy cast steel to take 
the high initial steam temperature, and the 
nozzle plates are fabricated. There are 
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35 rows of reaction blading cnd-tightened 
and segmentally fitted in the ip. ahead 
turbines, the rotors being of hollow forged 
drum design and the casing material being 
cast steel. Both the h.p. and i.p. ahead 
turbines have thrust dummies fitted and 
Michell thrust bearings take any unbalanced 
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without lifting the main gear case covers. 
The gear ratios are such that with the h.p. 
turbine running at 3600 r.p.m. and the 
ip. and |.p. turbines at 1931 r.p.m., the 
revolutions of the propeller are 140. Flexible 
claw couplings connect the turbines to the 
Lp. 


gearing, and fitted on each pinion 
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axial thrust. Double-flow lp. ahead tur- 
bines have hollow forged drums. There 
are 11 rows of reaction blading in each half. 
The ahead section of the casing is of cast 
iron and the astern portion cast steel. The 
astern turbines comprise an h.p. 3-row 
impulse wheel shrunk on to each i.p. rotor 
and an |.p. 3-row impulse wheel secured to 
the forward end of the I.p. ahead rotor. 
The nozzle plates are of cast steel. All 
reaction blading is of Monel metal, while 
impulse blading and nozzle vanes are of 
Hecla A.T.V. steel. Aspinall cut out gover- 
nors are fitted and undue drop in lubricating 
oil pressure automatically shuts off steam: 
another safety device gives warning of exces- 
sive wear of the adjusting block pads. 
Each turbine casing has double-pocket steam 
glands, the inner pockets being connected to 
receivers and the outer pockets to two gland 
steam condensers, each maintaining an 
ample vacuum. 


GEARING 

Double reduction gearing is fitted to the 
h.p. ahead turbine, the independent primary 
gear driving a secondary pinion engaging 
with the main wheel. Single reduction 
gearing is adopted for the i.p. and |p. tur- 
bines. Separate cast iron gear cases, bolted 
to the cast iron main gear cases, house the 
primary gears for the h.p. turbine, which 
consist of nickel steel pinions 13-7lin pitch 
circle diameter by 3lin face width and prim- 
ary wheels of forged steel of 34-49in pitch 
circle diameter with a 3in gap. All the second- 
ary pinions have central bearings, the h.p. 
pinions have a pitch circle diameter of 17 -02in 
and the i.p. and |.p. pinions have a 12-62in 
pitch circle diameter. The main gear wheels 
have a pitch circle diameter of 174-09in by 
49in face width and are of cast iron with 
shrunk on forged steel rims. Bearing bushes 
are so arranged that they can be removed 
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is the electrically-operated turning gear, 
which can give one turn to the main shafting 
in ten minutes. Forged mild steel shafting 
has diameters of 21{in and 23%in for the 


771 


Armstrongs, Ltd., and made by J. Stone 
and Co., Ltd. They are outward turning, 
with a tip clearance of 2ft 9in, and each 
weighs 24 tons. The general particulars 
are as follows: diameter 19ft, mean pitch 
19ft 3in, developed surface 165 square feet, 
boss diameter 4ft 8in and blade thickness at 
root 94in. The power delivered to the propel- 
lers is measured by electrical torsionmeters. 

Three ‘“ Vertoil” oil pumps, each of 
25,000 gallons per hour capacity against 
a discharge pressure of 55 lb per square inch, 
deliver oil through Lolos strainers and 
Serck oil coolers to gravity tanks which are 
of a capacity sufficient to ensure seven 
minutes supply in the event of pump failure. 
Two steam-heated, electrically-driven, cen- 
trifugal oil purifiers, each having a capacity 
of 350 gallons per hour, are fitted. 


PLANT 

Two large and two small controlled super- 
heat Foster Wheeler water-tube boilers 
burning oil fuel supply steam at a pressure of 
525 Ib per square inch and give a superheat 
control from 850 deg. Fah. down to 600 deg. 
Fah. when manceuvring. The steam drums 
are fitted with low level alarm and oil fuel 
safety shut-off gear. The boilers have seam- 
less hollow forged steel drum shells with closed 
ends and tubes of cold drawn seamless steel. 
They are fitted with Green’s cast iron 
gilled economisers with a feed water inlet 
temperature of 280 deg. Fah. and an outlet 
temperature of 400 deg. Fah. Each large 
boiler has a generating surface and super- 
heater surface of 12,090 square feet and 2515 
square feet respectively and the corres- 
ponding figures for each small boiler are 
7803 square feet and 1960 square feet. 

The Howden’s balanced system of forced 
draught is maintained for the large boilers 
by two electrically-driven forced-draught 
fans, each delivering 54,000 cubic feet per 
minute against a pressure of 6-9in water 
gauge, and two electrically-driven induced- 
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intermediate 
respectively. 

The four-bladed solid propellers. are of 
manganese bronze, designed by Vickers- 


shafting and propeller shaft 


Room 


draught fans dealing with 75,000 cubic feet 
per minute against a pressure drop of 7-75in 
water gauge. <A similar arrangement is 
installed for the small boilers, the fan ratings 








being 28,000 cubic feet per minute against 
6-3in water gauge and 38,000 cubic feet 
per minute against 6-3in water gauge 
respectively. 

Vertical tubular air preheaters, providing 
a heating surface of 11,850 square feet for 
each large boiler and 6000 square feet for 
each small boiler, are fitted in the uptakes 
with by-pass arrangements for slow speed 
steaming. In the uptakes for each boiler 
is a dry upflow * Vortex ” dust collector and 
“Clyde ’’ steam-driven soot blowers are 
fitted to air heaters and boilers. Molyb- 
denum alloy steel has been used for the main 
steam pipe system due to the high steam 
temperature employed. 

Todd’s oil fuel installation has been fitted 
and the two electrically-driven duplex pumps 
and heaters can each deliver 14,000 lb of oil 
per hour against a pressure of 300 lb per 
square inch. “ Alfloc”’ injection plant is 
provided for treatment of the boiler feed 
water. 


CLOSED FEED SYsTEM 

There are two Weir’s regenerative con- 
densers, each having a cooling surface of 
17,500 square feet and capable of main- 
taining 28in of vacuum with the sea tem- 
perature at 86 deg. Fah. The 18 gauge cupro- 
nickel tubing of 3in external diameter is 
contained within a mild steel body. Each 
condenser handles 106,595 Ib of steam an 
hour and the condensate is delivered to the 
closed feed circuit completely de-aerated. 
Three turbine-driven main feed pumps, each 
having a normal capacity of 350,000 Ib per 
hour and an overload output of 400,000 Ib 
per hour against a discharge pressure of 
725 lb per square inch, return the condensate 
to the boilers. The flow of condensate to the 
pumps is regulated by closed feed controllers 
and the pumps are controlled by * Robot ” 
feed regulators. Other equipment forming 
part of the Weir’s closed feed system includes: 
two three-stage steam jet air ejectors, each 
dealing with 58 lb of air associated with 96 Ib 
of vapour per hour; one 6in supplementary 
feed valve and a 4in bore overflow valve 
bolted to the condenser shell and a main 
drain cooler with 750 square feet of surface 
and passing 379,000 Ib of feed water per hour. 
For manceuvring and harbour conditions, 
a Weir “ Optimum ”’ de-aerator is installed; 
which can handle 125,000 lb of feed water per 
hour at sea and 66,000 Ib per hour in harbour, 
and also two pumps, one turbo driven and 
one electrically driven, each capable of 
dealing with 50,000 Ib per hour 


DISTILLING PLANT AND AUXILIARIES 


To meet the boiler and domestic needs for 
fresh water a Weir evaporating and dis- 
tilling plant is installed and consists of three 
salt water evaporators, each having a heating 
surface of 1050 square feet; one water cooler 
of 300 square feet surface; one evaporator 
raw water heater having 300 square feet 
surface; one make-up fresh water evaporator 
with 300 square feet surface; two dis- 
tilling condensers of 75 tons per 24 hours 
capacity ; two low-pressure feed water heaters 
with 950 square feet surface; one high-pres- 
sure feed water heater having 770 square 
feet surface and the necessary pumps. The 
arrangement was introduced by Mr. 8. A. 
Smith, the superintending engineer of the 
P. and O. company in the “ Himalaya.” 
Vapour passes from the salt water evapora- 
tors through the first low-pressure heater 
and the condensate is passed to the fresh 
water evaporator. The vapour from this 
evaporator passes through the second low- 
pressure heater and a drain cooler and on to 
the main condenser. The double distilled 
water is used for boiler feed make-up and 
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the single distilled water, after treatment, 
is ready for domestic use. The economic 
advantages of the system are that the plant 
produces fresh water at less cost than shore 
water and releases displacement for other 
purposes. 

The three main pumps and the harbour 
pump are turbine driven, all the remaining 
auxiliaries are electrically drivenand the more 
important are arranged for “‘ plural start- 
ing.’ Among those listed are pumps by 
Allen, Weir and Drysdale, and some of the 
latter make are controlled by the Prenpress 
system. The machinery spaces are ventilated 
by Thermotank axial flow fans, two 40in, 
two 47}in and two 25in single-stage fans 
supply the engine-room, two 35in fans supply 
the generator flat, while two 30in fans act 
as exhausts. Four 60in axial-flow fans, each 
delivering 45,000 cubic feet of air per minute 
against a head of ljin water gauge, supply 
the boiler room. 

There are four British Thomson-Houston 
self-contained turbo-generators, each rated 
at 850kW, 220V d.c., with an overload 
capacity of 1060kW for two hours. The 
generators are totally enclosed and _ the 
circulating air is water-cooled. The tur- 
bines drive the generators through single 
reduction double helical gears, the reduction 
being from 6000 r.p.m. to 750 r.p.m., and 
take steam at 500 Ib per square inch at 
850 deg. Fah., the consumption being 11-5 Ib 
per kWh. Each turbine is mounted on a 
self-contained surface condenser, giving a 
vacuum of 28}in with cooling water at 
73 deg. Fah. Two self-contained emergency 
generators, arranged to run in parallel, are 
fitted, each with an output of 100kW at 220V 
and directly driven at 600 rp.m. by a 
five-cylinder four-stroke diesel engine. 

The main switchboard, supplied by Whipp 
and Bourne, Ltd., and electrically divided 
into two sections, is fitted at the forward end 
of the generator flat; it carries 16,000A 
and has a preference tripping system which 
cuts out non-essential circuits should per- 
sistent overload occur. The switchboard is 
interconnected with the emergency switch- 
board and distributes supplies to fourteen 
auxiliary switchboards. 

The machinery supplied by J. and E. Hall 
consists of three CO, compressors, each 
driven by 120 h.p., 425 to 280 r.p.m. Allen 
motor. Two salt water circulating pumps, 
five brine pumps and three auxiliary brine 
pumps complete the equipment. The cargo 
spaces and provision rooms have been 
insulated by Newalls, Ltd., and twelve 
Thermotank fans circulate the cold air. 

cemencailipiitdiiine 


. . . . . 
British Electricity—A Review 
of Progress 

Ly an address to the British Electricity Con- 
ference at Harrogate, on Monday, June 19th, 
Lord Citrine, chairman of the B.E.A., reviewed 
certain changes in personnel since the Torquay 
conference, and outlined the progress made in 
building the organisation during the last two 
years. 

Reference was made to the demand for the 
setting up of some form of efficiency audit or 
select committee to afford to Parliament and 
the public the assurance that the industry was 
being carried on efficiently. Lord Citrine 
stated the view of the central authority that 
the electricity boards were fully capable of 
taking any necessary measures to ensure effi- 
ciency. He reiterated that it was one of the 
obligations of the central authority to institute 
an internal examination of the functioning of 
the organisation and suggested that this must 
be considered as a matter of urgency in consul- 
tation with the chairmen of the area boards and 
the divisional controllers. 

A brief reference was then made to the Annual 
Repcrt, showing that the area boards had a 
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gross surplus of £4,998,833, whereas the central 
authority showed a deficit of £607,149. 4 
central authority deficit would be repeated in 
the year ending March 31, 1950, but in sub. 
sequent years, due to raising the kilowatt 
charge, it was anticipated that the central 
authority would show a surplus. 

The growth of demand was shown to furnish 
one of the industry’s major problems, there bei.g 
about 12$ million consumers at present, iin 
increase of about 900,000 since the vesting date. 
The maximurn load actually carried during tie 
winter of 1949-50 was 11,022MW, as compared 
with 9501MW in the last winter before 
vesting date. Thermal efficiency had improved, 
and the engineering staff were to be congratu- 
lated upon their efforts. 

Cost of building and equipping generatiiy 
stations was mounting and was now about 
£54 per kilowatt. Discussion of prices wiih 
manufacturers has taken place and despite 
difficulty, progress was being made. Commis. 
sioning dates had a tendency to slip back, 
despite the pressure brought to bear upon the 
manufacturers to fulfil their promises. Supply of 
turbo-alternators was broadly satisfactory : 
shortage of boiler plant was the principal cause 
of difficulty. The efforts made by the centri 
authority to increase capacity have resulte 
in John Brown and Co., Ltd.,  under- 
taking to manufacture boilers; C. A. Parsons 
and Co., Ltd., had set up a new pipe shop ; 
boiler tubing had been ordered from German) 
and low pressure valves from Italy. 

The central authority had decided, in prin- 
ciple, to approve the construction of a ‘ super 
grid” at 275kV. The strengthening of the 
interconnection capacity to the Scottish, North- 
Eastern and Cumbrian zones was urgently 
necessary, and a project to do this was under 
consideration. Erection of a 275kV double- 
cireuit line from Tilbury to North-West London 
was also proposed. Possibilities of a bulk 
transmission system operating at 380kV_ to 
400kV were referred to. All these lines would 
initially operate at 132kV. 

The work of the Retail Tariffs Committee 
in seeking to simplify and standardise methods of 
charge was briefly described : their recommenda- 
tion was broadly, for the adoption of either a 
two-part tariff or a block tariff basis of charge, 
the choice of these or the adoption of both, side 
by side, being left to the discretion of each area 
board. 

Lord Citrine discussed the handicaps under 
which the boards were placed by reason of the 
capital investment cuts and restriction on 
developments, including the reduction of direct 
hiring schemes and the restriction of hire 
purchasing. Costs of connecting consumers had 
risen steeply since the war and only by greatly 
increasing sales could the effect be minimised. 
The reduction in the price of electricity by 
technical advance and improvement of load 
factor were shown to be stultified by the restric- 
tions on new construction and by the capital 
cuts as well as by the continued rise in genera- 
tion costs. Cheapening of electricity must be 
consequently postponed, and indeed, prices may 
have to be increased. 

Rural electrification was also adversely 
affected by the restrictions on capital invest- 
ment, but the detailed surveys by the area 


* boards for the preparation of constructional 


schemes should go on. 

Labour relations were generally satisfactory, 
despite the London and Tir John disputes. 
Machinery for negotiating salaries, wages and 
conditions of employment was highly developed 
and it was being closely examined to ascertain 
whether any improvements could be made. 
The time involved in operating this machinery 
was very considerable. 

A brief review was made of the work of the 
National Joint Industrial Council, National 
Joint Board, National Joint Council and the 
proposed machinery for managerial grades. 
It was anticipated that a managerial council 
would be established, divided into six panels, 
the Association of Managerial Electrical 
Executive having exclusive representation on 
the managerial panel and the Electrical Power 
Engineers’ Association having exclusive mem- 
bership of the panel for Power Station Super- 
intendents. 
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Metallurgical Topics 


Free-Machining Steels 


Tests have been undertaken by the U.S. 
Naval Engineering Experiment Station, Anna- 
polis, Md, on a variety of high-sulphur, free- 
machining steels, to compare their ductility 
in the longitudinal direction with that of non- 
free-cutting steels and to ascertain their 
critical embrittling temperature when stressed 
in the direction of rolling.* The twenty steels 
tested contained carbon 0:12 to 0°45, and 
manganese 0-7 to 1-5 per cent, and included 
high-sulphur steels made by the basic open- 
hearth process and by the acid Bessemer 
process, the latter being also high in phosphorus 
(0-08 per cent). Non-free-cutting basic open- 
hearth steels were included for comparison. 
Sach steel was tested as rolled, in the annealed 
and in the quenched and tempered conditions, 
Between free-machining and plain carbon steels 
of equal hardness there was, of course, no 
significant difference in tensile strength; and 


to the direction of rolling. For such purposes 
the most reliable condition, mechanically, in 
which they can be used is that produced by 
quenching steels with less than 0-2 per cent 
carbon, or quenching and tempering those of 
higher carbon content. As stated in the paper, 
it has long been known that these high-sulphur, 
free-cutting steels should not be used for 
structures or components in which high stresses 
occur transversely to the rolling direction. 
The transverse ductility is very poor, and is 
detrimentally affected still further if the 
phosphorus content reaches a figure of 0-06 per 
cent or more. 


Beryllium Steels 


From time to time suggestions have been 
made as to the possibly beneficial effect of 
beryllium on steel, but practical results have 
always been disappointing. An investigation 
of the influence of beryllium on steel was carried 


TaBLe 1—Effect of Sulphur on the Transition Temperatures of Basic Open-Hearth Steels Containing Manganese About 
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Sulphur, 


per cent | per cent between 
0-20 0-059 to 0-136 —35 and —50 
0-37 0-060 to 0-152 | —40 and 
0-78 0-060 to 0-153 | 38 and 


the ductility, as judged by the relation between 
elongation or reduction of area and Brinell 
hardness number, was only slightly lower in 
the free-cutting steels in the hot-rolled, annealed 
and quenched and tempered conditions. In 
the cold-rolled or bright drawn condition, in 
which they exhibit their best free-cutting pro- 
perties, no such distinction was noticeable. 
The transition temperature from ductile to 
brittle fracture was determined by making 
notched-bar impact tests over a range of 
temperatures. It was found to vary from -+-27 
to —160 deg. Cent., and for the three conditions 
(hot-rolled, annealed and quenched and tem- 
pered) the highest transition temperatures 
were given by the annealed steels and the lowest 
by the quenched and tempered. The acid 
Bessemer steels showed the highest transition 
temperatures, but differences in this respect 
between different steels were largely accounted 
for by variables known to have a pronounced 
effect on impact behaviour, such as phosphorus 
content, grain size, &c. 

No correlation was observed between the 
sulphur content and the transition temperature. 
This was confirmed by tests on three series of 
low-phosphorus basic open-hearth steels of 
increasing sulphur content, which gave the 
results shown in Table I above. The impact value 
(Charpy keyhole notch) of all these steels, 
irrespective of sulphur content, was between 
30ft-lb and 40ft-Ib at 0 deg. Cent., falling to 
about 5ft-lb below the transition temperature. 
There was no regular rise or fall of the transition 
temperature with increasing sulphur content, 
but a tendency for the steel with highest sulphur 
to show the lowest transition temperature. 
The results support the view that the high 
sulphur content of these steels does not seriously 
influence their mechanical properties in the 
longitudinal direction. Raising of the transi- 
tion temperature (lowering of the impact value 
at atmospheric or zero temperature), when it 
occurs in free-cutting steels, is not the effect of 
sulphur. 

The mechanical effect of sulphur is at a 
minimum in the longitudinal direction, and it 
is important that this fact should be kept in 
mind in the application of these steels. Nearly 
all of them are produced in bar form and the 
great majority are turned into parts such as 
bolts in which the major stresses are parallel 





* W. Lee Williams, ‘‘ Free-Machining Steels,’’ Journal, 
Amer. Soc. Naval Engineers, 1949, Vol. 61, page 543, 


4 


As hot rolled, 
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0-6, Silicon 0-2, Phosphorus 0-013, Nickel 0-2 and Chromium 0-05 per Cent 





Transition temperature, deg. Cent. 


| Quenched and tempered, 
between 


Annealed, 
between 





—26 and —40 
—40 and —57 
21 and 49 


| 

—100 and —115* 
— 43 and — 62 
| 27 and 38 
| 





* Not tempered. 


out nearly twenty years ago at the request of 
the Air Ministry by J. H. 8. Dickenson and W. 
H. Hatfield.t The results indicated little or no 
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Fic. 1 —Constitution of Iron-Beryllium-Carbon Alloys 


(Aichholzer) 


prospect of beryllium becoming a useful addi- 
tion to carbon or alloy steels. ‘Temper-harden- 
ing was observed in steels containing 3} per 


and 730 respectively when the steels had been 
heated at 500 deg. Cent. Beryllium-bearing 
steels showed a marked liability to fragility 
which far outweighed the increase in tensile 
strength. None of the steels containing 
beryllium showed (after any treatment) the 
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A, ferritic; B, semi-ferritic ; 
occurs throughout the mass. 


C, a—>y transformation 


Fic. 2—Structure of Iron-Beryllium-Carbon 


Quenched from 1050 deg. Cent. (Aichholzer) 


Alloys, 


combination of high elastic limit and fatigue 
resistance, with ductility and toughness, which 
is necessary in highly stressed engine parts. 
As was pointed out at the time, similar temper- 
hardening properties could be obtained by 
other elements at much lower cost. 

The question of the value of beryllium as an 
alloying element in steel was again raised a 
few months ago by M. G. Corson in correspond- 
ence appearing in Metal Progress.» A brief 
note is recorded of experiments made with five 
series of steels, plain carbon, 2 per cent man- 
ganese, nickel or chromium and 5 per cent 
tungsten, with various carbon and beryllium 
contents. After oil-hardening from 980 deg. 
Cent. and tempering at 600 deg. Cent. steels 
containing 0-3 and 0-6 per cent beryllium did 
not give hardness different from those with no 
beryllium. Mr. Corson wrote in conclusion : 
‘* While no one in the present state of know- 
ledge of metallurgy is entitled to pass a final 
judgment on any alloy system, I consider it 
fairly certain that the possibility of discovering 
unusually good properties is remote in the iron- 
beryllium-carbon system.” 

The Editor of Metal Progress pointed out that 
the most comprehensive modern study of 
carbon-beryllium steels was that of Dr. W. 
Aichholzer,? and referred to an abstract of 
this work in the same number. Reference to 
this and to the original paper makes it clear 
why Mr. Corson did not achieve the temper- 


TaBLe [—Effect of Beryllium on the Properties of 0-05 per cent Carbon Steel (Aichholzer) 
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cent nickel and 1 per cent beryllium, or 3} per 
cent nickel, 0:5 per cent chromium, and 1 per 
cent beryllium, the Vickers diamond hardness 
of the oil-hardened steel rising from 550 to 700 


hardening he had expected on analogy with the 

copper-beryllium and nickel-beryllium alloys. 
Dr. Aichholzer studied alloys with 0-05, 

0-2, 0-4, 0-55 and 0-9 per cent carbon and up 
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to 1:77 per cent of beryllium. 


Beryllium 
increased the hardness and tensile strength of 
each series of carbon steels, the effect being 
greatest in the low-carbon steels, but it decreased 


elongation, reduction of area and impact 
value. The iron-beryllium alloys form a closed 
y-loop at about 0-5 per cent of beryllium. The 
iron corner of the constitutional diagram of the 
iron-beryllium-carbon alloys shows three fields : 
« solid solution, «-+Fe,C and a-+ Fe,C+special 
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Fic. 3—Hardness of 0-05 per cent Carbon-Beryllium Steels, 


Water-Quenched from 1050 deg. Cent. and Tempered 
for Seven Hours at Various Temperatures (Aichholzer) 


beryllium carbide (Fig. 1). The beryllium- 
bearing special carbide dissolves in austenite 
to an increasing extent as the temperature is 
raised. When quenched from a temperature 
of 1050 deg. Cent. steels low in carbon and high 
in beryllium did not show the a—y transforma- 
tion, but were ferritic at all temperatures 
(Fig. 2). Grain growth is rapid in these steels 
at high temperatures unless checked by hot 
working, and the ferritic beryllium steels show 
large-grained fractures. The y-loop is extended 
by carbon, and with higher carbon content 
the ya transformation, with accompanying 
formation of martensite, takes place in the 
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Fic. 4—Hardness of 0-24 per Cent. Carbon-Beryllium 
Steels, Water-Quenched from 1050 deg. Cent. and 


Tempered for One Hour at Various Temperatures 
(Aichholzer) 


quenched material. The low-carbon iron- 
beryllium allovs are useless as soon as the com- 
position approaches to or exceeds the limits of 
the y-loop (Table I). There was practically 
no hardening on quenching, and temper- 
hardening was only shown when beryllium 
exceeds 1-2 per cent (Fig. 3). With higher 
carbon in alloys which show the a—-y trans- 
formation there was considerable hardening on 
quenching and further temper-hardening on 
tempering at 500 deg. Cent. in alloys containing 
1-42 per cent beryllium, a slight effect being 
shown at 0-8 per cent beryllium with 0-24 per 
cent carbon (Fig. 4). 

The work of Aichholzer, although it did not 
include investigation of additions of beryllium 
to alloy steels, agreed with that of Dickenson 
and Hatfield in leading to the conclusion that 
there is no reason to use beryllium steels, because 
all their properties may be obtained with other 
alloying elements which are cheaper and more 
easy to control, and his results do not in practice 
conflict with the rather sweeping summing up 
of the situation by Mr. Corson. 


REFERENCES 
1 Journal of the Iron and Steel Institute, 1933 (2), 
Vol. 128, page 165. 
2 Metal Progress, February, 1950, Vol. 57, page 211. 
3 Berg und Hiittenmannische Monatshefte 1948, Vol. 93, 
page 100. 
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Alloys of Phosphorus with Nickel 


or Cobalt 


THE possible application, for resistance to 
wear or corrosion, of electrodeposits of alloys 
consisting largely or almost wholly of phosphides 
of nickel or cobalt has recently been suggested 
as a result of work carried out at the U.S. 
National Bureau of Standards, where alloys of 
nickel or cobalt containing as much as 15 per 
cent of phosphorus have been deposited from 
solutions containing phosphites.* The alloys 
varied in appearance. With 2 per cent phos- 
phorus in nickel, the deposit was matt, but, 
when buffed, was similar to, but slightly lower 
in reflectivity than, buffed coatings of pure 
nickel. With 5 per cent of phosphorus the 
deposit was semi-bright, and with 10 per cent 
was bright as deposited though its reflectivity 
was less than that of pure nickel. 

A nickel or cobalt. deposit is softened when 
heated, but the phosphorus alloys are not only 
much harder as deposited, but are further 
hardened by heating at 400 deg. Cent. (which 
produced the maximum hardness), and in 
general do not soften if heated at 800 deg. Cent. 
The following examples are taken from the 
authors’ diagram :— 


Vickers hardness number 


After heating at 


As © |——-——- —_—— 
deposited| 400 800 
| deg. Cent.| deg. Cent. 
Cobalt with : | 

5 510 | (360 


0-5-1-5 per cent. 380 | 
phosphorus | 
10-11 per cent phos-| 720 1100 | 680 
phorus | } 
Nickel with : | | 
2-3 per cent phos- 630 | 870 | 240 
phorus | 
6-7 per cent phos-| 660 900 450 
phorus | | 
12-14 per cent phos-| 600 | 910 | 730 
phorus | | 


_ $$ - 


The high-phosphorus nickel alloy is more 
resistant to attack by hydrochloric acid than 
is a pure nickel deposit. 

The authors suggest that phosphorus-nickel 
and phosphorus-cobalt deposits should be 
useful whenever hardness is required, par- 
ticularly if the deposits are subject to inter- 
mittent heating, and, further, that they should 
be considered as alternatives to chromium 
deposits. Note should, however, be taken of 
several features recorded in the paper which 
discount some of the advantages possessed by 
the alloys. For example, though hardness is 
restored on cooling, the actual hardness at high 
temperatures is very low compared with that 
of chromium ; the deposits become brittle on 
being heated at high temperatures, and, as 
deposited, the alloys contain internal stresses 
which result in the formation of fine cracks, 
similar to those formed in chromium deposits. 

Their field of application is therefore, at the 
best, very much more restricted than that of 
chromium. 


Modern Magnet Alloys 

Some idea of the progress made in permanent 
magnet materials since the beginning of the 
century may be gathered from a diagram (repro- 
duced herewith) among those appearing in 
an article on ‘‘ Developments in Modern Magnet 
Alloys,” by A. Torry and A. Edwards, in the 
March issue of the Nickel Bulletin. The advance 
made since 1939 is spectacular, and is due to 
the demands made by the Services for special 
equipment, mainly in the field of communica- 
tions, in which economy of weight and space in 
telephone and radio equipment became of 
prime importance. The extent to which this 
was achieved is shown by the table in the next 
column. 

In 1938 D. A. Oliver and J. W. Shedden 
announced the discovery in a laboratory of 
the Permanent Magnet Association,? that a 
cube of ‘‘ Alnico ” (Ni 17, Al 10, Co 12, Cu 6, 
remainder iron) cooled from 1200 deg. Cent. 
in a strong magnetic field, developed aniso- 
tropic properties, its magnetic qualities being 

* A. Brenner, D. E. Couch and E. K. Williams, U.S. 


Bureau of Standards, Journal of Research, January, 1950, 
Vol. 44, page 109. 
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enhanced in the axial direction. Subsequent 
developments by British and Dutch workers 
gave rise, respectively, to the ‘‘ Aleomax ” 
(Ni 11, Al 8, Co 24, Cu 6) and the “‘ Ticonal ”’ 
(Ni 14, Al 8, Co 24, Cu 3) series of alloys, some 
of which contained small additions of titanium. 
All the anisotropic alloys show properties two or 
three times better than those otherwise obtain- 
able, though manufacture of magnets of this 


Sizes of Magnets in Different Materials Required for the 
Same Energy and Performance 


Material Diameter Length Relative 

mm mm weight 
‘Tungsten steel ... ... 16 66-0 21-6 
9 per cent cobalt stee 18 28-0 11-3 
15 per cent cobalt steel 18 23-5 9-5 
35 per cent cobalt steel 16 18-0 5-9 

Nickel-Aluminium 

steel ooo one nee 19 9-5 3°7 
Ps ees anc, ap 19 7:5 3el 
Alcomax II fas. tae 12 6-0 1-0 


type is subject to the limitation that the design 
of the magnet must render it possible to apply 
a suitable magnetic field during heat-treatment. 
Typical magnetic constants for ‘‘ Alcomax IL” 
are :—Remanence (Br) 12,500 gauss, coerciv: 
force (He) 575 eorsteds, and (BH)maz 4:3 
million gauss-oersteds. More recent research 
by the Permanent Magnet Association, in 
collaboration with the British Electrical 
and Allied Industries Research Association, 
has shown that additions of niobium are 
advantageous for increasing coercivity, 
and the improved alloys ‘‘ Aleomax III” 


and ‘‘ Aleomax IV” have been successively 
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Progress of Permanent Magnet Alloys in 
Fifty Years 


introduced. The article by Torry and Edwards, 
in conjunction with the monograph on ‘ The 
Magnetic Properties of the Nickel-Iron Alloys,”’ 
issued by the Mond Nickel Company, gives full 
information about the properties of these 
modern permanent magnet materials, which, 
it may be recalled, were the subject of a dis- 
cussion opened by Mr. D. A. Oliver at the 
British Association in 1948.* 

The development of more powerful per- 
manent magnet alloys naturally widens the 
field of application of permanent magnets, 
and in particular enables them to perform 
duties previously restricted to electromagnets. 
Although there are some purposes for which 
electromagnets are indispensable, it is advan - 
tageous to use a permanent magnet instead 
of an electromagnet whenever possible as they 
do not generate heat, cannot burn out, need 
no rectifiers or switch-gear, and do not fail 
if there is a power cut. The April issue of the 
Nickel Bulletin contains an article on ‘‘ Some 
Mechanical Applications of Permanent Mag- 
nets,” in which details are given (with illus- 
trations) of magnetic chucks, magnetic separa- 
tors, magnetic drives and other devices, in 
which the superiority of permanent magnets 
has been demonstrated. 

REFERENCES 
1 Nature, July 30, 1938, page 209. 
2 Nature, November 20, 1948, page 799. 
_—— 

Hanover Farr.—In our description of exhibits 
at the recent Hanover Fair in our issue of June 9th, 
on page 687, we referred to the wood veneer lathe 
shown by the Vereinigte Furnier und Sperrholz- 
maschinen Fabriken, of Hamburg. This group is 
composed of three firms, W. Ritter, of Hamburg, 
Cc. L. P. Fleck Séhne, G.m.b.H., of Berlin, and 
A. Roller, of Osnabriick. The name of the last- 
mentioned firm was, unfortunately, omitted from 
our article. 
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Engineering Unions’ Ballot 

During the last couple cf months the 
unions affiliated to the Confederation of Ship- 
huilding and Engineering Unions have been 
taking a ballot to discover whether their 
members favour arbitration or strike action 
over the claim for an increase of £1 a week 
in the wages of engineering and shipbuilding 
workers. It will be recalled that when the 
demand was made towards the end of last year 
it was argued by the unions that the increase 
should be met from profits and not be added 
to the cost of engineering products. 

When the claim was rejected by the 
iimployers’ Federations, the Confederation of 
Shipbuilding and Engineering Unions decided, 
after a great deal of deliberation, to organise 
the ballot, the result of which is expected to be 
made known in about a fortnight’s time. 
Meanwhile, it was stated at the end of last week 
that in the Amalgamated Engineering Union, the 
ballot had revealed a large majority in favour of 
arbitration, the actual figures being 143,579 
for arbitration and 51,280 for strike action. 
It is of interest to note that this total vote of 
194,859 is less than half of those sections of the 
A.E.U. membership represented in the Coa- 
federation. The Transport and General Workers’ 
Union, about 90,000 of the membership of 
which is represented on the Confederation, 
has also expressed itself in favour of arbitration 
rather than strike action. A similar decision 
has been reached by the Amalgamated Union 
of Foundry Workers. 


Miners’ Wage Claim 

The National Union of Mineworkers 
has submitted to the National Coal Board a 
claim for a wage increase of two shillings and 
sixpence a shift on behalf of all day-wage men. 
It has been stated that, if met, it would involve 
an increase of fifteen shillings a week in the 
wages of about 400,000 men. This claim, it is 
understood, has been put forward as an alter- 
native to a demand for a revision of the cost-of- 
living sliding scale agreement, a demand which 
was rejected by the Coal Board. 


Iron Foundry Conditions 


In an adjournment debate in the 
House of Commons last week, Mr. Malcolm 
MacPherson raised the subject of working 
conditions in iron foundries. Referring to the 
report of the Garrett Committee, published in 
1947, he said that the foundry industry in 
general looked upon the implementation of its 
recommendations as a matter of great impor- 
tance and urgency. It had become clear, 
however, that there were certain difficulties 
in carrying out all the recommendations. 
There were, Mr. MacPherson asserted, old 
customs and prejudices on both sides of the 
industry which almost made it difficult to 
introduce new ideas, but he claimed that the 
union mainly concerned was doing all it could 
to break down any apathy or prejudice on the 
part of foundry employees, which might slow 
up improvements. Nevertheless, he suggested, 
there was sometimes difficulty in achieving 
co-operation between the two sides of the 
foundry industry. 

The Parliamentary Secretary to the Ministry 
of Labour, Mr. Frederick Lee, replied to many 
of the questions asked during the debate. 
He said that the forthcoming report for 1949 
of the Chief Inspector of Factories would give 
a full account of the steps being taken to imple- 
ment the recommendations of the Garrett 
Committee. Asan example, Mr. Lee mentioned 
that increased mechanisation which was cer- 
tainly going ahead in the larger and medium- 
sized foundries, would undoubtedly help to 
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reduce the number of accidents caused by the 
handling of materials and the transport of 
molten metal. Mr. Lee went on to point out 
that there were about 2000 iron foundries 
in the country, employing 145,790 people. 
Of those foundries, approximately 10 per cent 
might be classified as ‘‘ poor,’’ although since 
a survey was made in 1948 many had improved 
their conditions. The remaining 90 per cent 
of the foundries could be classified as ‘‘ good ” 
or “average”? or as improving conditions 
as rapidly as supplies permitted. 

Dealing with conditions in some of the smaller 
foundries, Mr. Lee stated that there had been 
“very great difficulty.” His Ministry, along 
with the Ministry of Supply, was trying to make 
materials available in order to rehouse old and 
dilapidated foundries. But many were so 
sited in built-up areas that it was not possible 
to modernise the existing foundries themselves. 
Their particular job, he suggested, might be to 
provide castings for a firm in the immediate 
vicinity. It was, therefore, important to try 
and site them in such a way that they could 
perform that very necessary function and yet 
give the increased amenities and facilities which 
were required. 


The Industrial Outlook 


The annual report of British Insulated 
and Callender’s Cables, Ltd., has been issued 
this week, accompanied by a statement from 
the chairman, Sir Alexander Roger. In that 
statement, Sir Alexander says that, at home, 
the past year has been notable for the change 
from the seller’s to the buyer’s market, a change 
which was to some extent accentuated in the 
cable industry by the cuts imposed by the 
Government on the capital expenditure of his 
company’s principal customer groups—the 
nationalised industries—following the devalua- 
tion of sterling. 

Sir Alexander observes in the statement that 
industrialists really do not need so much 
exhortation to get on with their job. They have 
acquired unrivalled experience in technique, 
and production, he asserts, and have plenty of 
energy and determination to expand business 
at home and abroad. But, he adds, what they 
do need badly is incentive and a great deal less 
‘“‘ disincentive.” Sir Alexander agrees that 
it is necessary for the Government to cut down 
capital expenditure, but, he comments, there 
is a vast difference between schemes which will 
create productive wealth and schemes which 
are merely for amenities or refinements and are 
not immediately revenue producing. 


Business Administration Scholarships 


As a further contribution to Anglo- 
American understanding, cc-operation and 
industrial development, the Dean and Faculty 
of the Harvard School of Business Adminis- 
tration, in co-operation with the British Insti- 
tute of Management, are offering two scholar- 
ships this year. Funds for one of these scholar- 
ships are being provided by Harvard School, 
and the other is the result of subscriptions from 
British Industry, raised primarily through the 
efforts of Mr. F. C. Hooper, a member of the 
British Institute of Management’s council. 

Application for the scholarships may be 
made by men of British nationality of adequate 
educational standard, who are potential mana- 
gers, university graduates, or who occupy 
junior positions in industry, commerce, labour 
organisations or the public services. It is 
stated that special attention will be paid to 
the qualities of intellect and _ personality 
essential to the successful exercise of managerial 
responsibility, and it will be a qualifying con- 
dition that the candidate is already making or 
intends to make his career in British business. 









Full particulars of the scholarships may be 
obtained from the Educational Development 
Department, British Institute of Management, 
8, Hill Street, London, W.1. The scholarships 
which are tenable for two years, are designed 
not only to maintain the student for the full 
two years of the course, but also to provide 
adequate subsistence and travel during the 
vacations. 


Europe’s Engineering Exports 

The United Nations’ Economic Com- 
mission for Europe has recently produced a 
useful report entitled ‘‘ European Engineering 
Industry : Availability of Products for Export.” 
It has been compiled by the Commission’s 
Industry and Materials Committee, and is the 
result of discussions last year when it was 
decided that information on the availability 
of engineering products for exports should be 
collected and periodically circulated. 

Nearly all the European Governments have 
expressed their interest in this trade information 
service, either as exporters or importers. The 
tables included in the report show not only the 
wide range of engineering products which are 
available for export from individual countries, 
but also give details of delivery periods. It is 
of interest to note that, with a few exceptions, 
peculiar to some of the countries, there has been 
a general improvement in the supply position 
over the past year. The report says that 
“a few items such as boilers are still in short 
supply and are expected to remain so for some 
time,”’ but the availability of other engineering 
products in short supply is expected to improve. 
Under this latter heading there are mentioned 
steam turbines, large alternators, heavy switch- 
gear, large transformers, preparation plant for 
mines, special types of machine tools, big 
excavators and dredgers, and high pres- 
sure valves. 

For an increasing number of items, the report 
shows that the supply position is now very good, 
delivery dates depending upon the normal 
period of manufacture, and upon the type, 
size and special characteristics of the equip- 
ment required. In some instances, it is added, 
the capacity to supply may now be said to 
exceed the effective demand. 


Government Steel-Making Factories 


The Ministry of Supply has announced 
that two Government-owned  steel-making 
factories, at Monk Bridge, near Leeds, and 
Paisley, Lanark, are to be closed on December 
3lst next. The former factory was bought, 
and the latter was built, by the Ministry 
of Supply for war requirements in the second 
World War. Both have been kept in pro- 
duction until now, under the management 
of other steel firms acting as agents for the 
Ministry, as their output was required to 
reduce the gap between crude steel supplies 
and available finishing capacity. 

It was recognised at the outset, however, 
that, in view of the nature of the plants and 
the type of production on which they were 
engaged, the operation of these factories 
would be uneconomic, and the losses incurred 
have been borne by public funds. But, the 
Ministry says, within these limitations manage- 
ments and workers have achieved highly 
satisfactory results and have made a valuable 
contribution to meeting the pressing demand 
for steel. With the expansion in output of 
steel which is now being achieved and the 
further increase in prospect as modern plants 
come into operation, the capacity for pro- 
ducing crude steel will shortly be in balance 
with the rolling and finishing capacity, and 
the stop-gap task of the two uneconomic 
factories in question will be completed. 
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French Engineering News 
(From our French Correspondent) 


Electricité de France’s budget for 1950 
estimates receipts at 126,000 million francs, 
and outlay at 125,600 millions. A total of 
1,500 million francs economies on expenditure 
is to be made, to give almost 2000 million 
francs profit. Moreover, the basis for estimates 
was made on 1949, which was a most unfavour- 
able year, so that results may even be better. 
The first 50,000kW group of the New Comines IT 
thermal station is now in service. When the 
two groups are working, a further 600 million 
kWh annually will be available for the French 
network. The plant is situated near Lille and 
the Nord coal mines, which feed it. Water for 
the condensers comes from the Lys, Fuel con- 
sumption is stated to be only 500 grams of 
pulverised coal per kWh produced, and personnel 
has been reduced to a minimum by use of 
automatic equipment and electronic control. 
The 100 to 135 tons per hour boilers, two to a 
turbo-alternator, have water walls, and there is 
a low temperature air heater (260 deg. Cent.) 
and a high temperature air heater (400 deg. 
Cent.) Dust is removed by an electrostatic 
cleaner which is claimed to remove 98 per 
cent of the grit. Each turbo-alternator set 
comprises a Zoelly turbine admitting steam 
at 500 deg. Cent. under 65kg pressure, a 
main 50,000kKW alternator and a secondary 
5000kW alternator. Electronic control makes 
supervision simple. 

* * * 

The plan to create a thermal generating 
plant functioning on liquid fuel in the Bordeaux 
region is now being studied, and it is likely that 
it will be constructed at Ambes, for reasons of 
facility in procuring supplies of fuel; 180,000 
tons of liquid hydro-carbons will be supplied 
annually by local refineries. A nitrogen manure 
plant producing 125,000 tons annually, also 
fed by fuel oil, is envisaged near Bordeaux. 
This enters into the framework of industrialisa- 
tion of the Bordeaux region which is held to be 
highly desirable from the point of view of 
French security. The port, which at the 
moment is suffering from lack of traffic, is out 
of the range of possible enemy sea action. 
Ambes will probably receive its crude oil from 
South America. 

* * ~*~ 

Following the European coal-steel pool 
proposal, an estimate has been made of French 
iron ore reserves and conditions of working. 
Lorraine aloue has reserves estimated at 
6000 million tons, while reserves in the West are 
estimated at 2000 million tons. The iron 
content averages only 32 or 33 per cent, but 
working, while not as easy as for some foreign 
seams, is moderately easy. The depth is less 
than 300m and the seams are generally thick. 
France, therefore, continues to hold an eminent 
place in world reserves, being third among 
producers of iron ore. In 1929, Lorraine pro- 
duced 49 million tons, which was greater than 
the U.S. production. Since then, extraction 
has dropped. One reason is the development 
of Martin steel at the expense of Thomas steel ; 
another is the fact that the Ruhr no longer 
takes as much French ore as pre-war. Every 
effort is to be made to reduce cost price and 
mechanise extraction to lower the price and 
increase exports. 

* * ~ 

The Steel Research Institute has just been 
inaugurated by the Minister for Industry and 
Commerce. The scientific laboratories are 
expected to be completed by the beginning of 
1952. Altogether installations will cover 
12,827 square metres. The work undertaken 
will aim at greater efficiency in the steel indus- 
tries, including a study of iron ore and coke as 
well as processes of manufacture and properties 
of steels and irons. 

* * * 

The Saint-Amand ceramic industry has now 
exceeded its pre-war output and with its 
average monthly output of 1600 tons is supply- 
ing almost 30 per cent of French production. 
It also provides 20 per cent of total French 
ceramic exports, mainly to Australia and the 
Argentine. 
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Notes and Memoranda 


~~ 


Rail and Road 


Raitway SuRVEY IN East Arrica.—The Econo- 
mic Co-operation Administration has announced 
its approval of a survey project for better railway 
facilities between Southern Rhodesia and ports 
in Portuguese Mozambique, in East Africa. The 
E.C.A. is to pay the dollar costs for the project, 
which are estimated at 57,500 dollars. An American 
team will carry out the survey, which is to be 
completed before October Ist. The non-dollar 
costs, estimated at the equivalent of 13,000 dollars, 
will be paid by the Southern Rhodesian and Portu- 
guese Governments. The team, which will include 
an economist and an accountant, as well as rail- 
way engineers, will also study plans for the improve- 
ment of the ports of Beira and Lourenco Marques, 
in Mozambique. It is recognised, of course, that 
improved transportation would facilitate the 
development of Rhodesian resources, both agri- 
cultural and mineral, which have an important 
contribution to make to the viability of the sterling 
area. In requesting Marshall Plan assistance for 
this survey project, the British and Portuguese 
Governments have said that additional railway 
transport facilities and port improvements are 
essential to ensure continued development of 
Mozambique, the Rhodesias and Nyasaland. 


New Rat Brakes aT WHITEMOOR MARSHALLING 
Yarp.—The eddy current brakes at the White- 
moor Down marshalling yard, Eastern Region, 
British Railways, have been replaced by rail brakes 
of the Frélich type. The first of the two new rail 
brakes was put into service towards the end of 
November, 1949, and the second set has now been 
connected to the power plant and is undergoing 
preliminary tests. The new hydraulic rail brakes 
have been installed on the same sites as the eddy 
current brakes, new foundations being provided to 
allow access under the brakes for inspection and 
maintenance. These rail brakes are 75ft long over 
the braking rails and have six lifting cylinders. In 
order to accommodate the power plant an extension 
has been built to the ground floor of the existing 
control tower to house two hydraulic pumps, a 
hydraulic accumulator, an air compressor, a 
suction tank and electrical control panels. 
From an operating control panel in the top floor 
of the control tower the rail brake control valves 
at ground level are actuated through hand levers 
and down rods. The pressure pumps, one of which 
acts as a standby, are of the three-throw horizontal 
type of approximately 23 gallons per minute 
capacity, driven by 35 h.p. slip-ring motors 
running at 725r.p.m. An air loaded hydraulic accu- 
mulator is provided, together with a three-stage 
two-crank air compressor which charges the air 
bottles to a pressure of 1600 Ib per square inch. 


Air and Water 


8.8. ‘“ Lrperte.’’—The French Line announces 
that the reconstruction of the 8.8. ‘ Liberté,” 
ex- “ Europa,” is nearing completion, and that the 
first sailing date has been advanced to August 17th. 


Capet Sxuiw.—The refrigerated cargo liner, 
‘“‘Rakara,” recently sailed from Liverpool to 
begin her first voyage as a collective cadet training 
ship for the New Zealand Shipping Company, 
Ltd., and the Federal Steam Navigation Company, 
Ltd. The vessel has been refitted at Liverpool 
for this purpose and has accommodation for forty 
cadets, mainly drawn from H.M.S. “ Conway,” 
H.M.S. ‘‘ Worcester,” and Pangbourne. 


AMERICAN Bureau or SaipPine.—“ An Interim 
Guide for the Installation of High Temperature 
Steam Piping in Ships,”’ has recently been published 
by the American Bureau of Shipping. It contains 
recommendations regarding pipe materials, and 
gives a formula for calculating the pipe thickness 
together with values for specific constants. Per- 
missible stresses for various materials linked with a 
range of service temperatures are listed and there 
is a note upon valves, fittings and bolts. 


Luoyps ReEGIsTeR or SHrPPine.—At a recent 
special meeting of the general committee of Lloyds 
Register of Shipping, Sir Ronald Garrett was 
re-elected chairman and Mr. A. E. M. Gale deputy- 
chairman and treasurer. The resignation of Mr. 
H. Barraclough, deputy-chairman and chairman 
of the sub-committees of classification was accepted 
and Sir Guy Ropner was elected as his successor. 
Mr. Barraclough remains a member of the general 
committee and Mr. G. Legh-Jones and Sir Hubert 
B. Heath Eves were re-elected as members of the 
general committee. Mr. J. Hodgson has been 
appointed deputy to the chief surveyors (estab- 
lishment) and Mr. J. R. Smith, establishment officer, 
has resigned. Mr. C. H. Spray, the statistical 


editor, is retiring, and will be succeeded by Mr. 
W. H. Carslaw, B.Sc. The committee has decided 
to establish a Principal Surveyorship at Southamp. 
ton and to confer the appointment upon Mr. J. !', 
Nicholas, who is at present the senior surveyor :t 
the port. Mr. Nicholas entered the Society’s ser- 
vice in 1924 and was stationed in the Far East 
from 1928 to 1938, when he took up duty on tle 
London outdoor staff. He became senior survey.r 
at Southampton in 1946. 


Miscellanea 

THe MaskELL Peace ScHoLarsuip.—The Maskell 
Peace Scholarship of £70 for 1950, the first since the 
Institution of Mini Engineers accepted the 
trusteeship of the fund from the Mining Association 
of Great Britain, has been awarded by the Man- 
chester Geological and Mining Society to Mr. 
Frederick Arthur Nabb, Stud.I.Min.E., of Bolton, 
Lancs. Mr. Nabb is a student at the Department of 
Mining and Geology of the Wigan and Distric: 
Mining and Technical College. 

RETIREMENT OF Mr. LAWRENCE Levy.—To-day, 
June 30th, Mr. Lawrence Levy retires from the 
board of George Cohen, Sons and Co., Ltd., with: 
which company he has been actively associated for 
fifty-three years. Mr. Levy is a grandson of th 
founder of the firm, the late Mr. George Cohen. 
Mr. Levy was elected chairman of the company in 
1928; an office which he held until 1947. Although 
he is now retiring from the board of the parent 
concern, Mr. Levy will continue to serve as chairman 
of two of its subsidiaries. 


InpustTRiaAL RapioLocy.—The summer meeting 
of the Industrial Radiology Group of the Institute 
of Physics will be held at the New Horticultural 
Hall, London, 8.W.1, from Tuesday, July 25th, 
to Friday, July 28th. Admission to the lectures 
and group summer exhibition (and to the tech- 
nical exhibition of the International Congress of 
Radiology) will be by ticket only, obtainable free 
from the Institute of Physics, 47, Belgrave Square 
London, 8.W.1, from where details of the lectures 
are also obtainable. Early application is advised. 


INTERNATIONAL LIGHTHOUSE CONFERENCE.—An 
International Lighthouse Conference is to be held 
in Paris from July 3rd to 7th. Such a conference 
normally takes place every four years, but this will 
be the first since 1937. Delegates m marine 
authorities all over the world are expected to be 
present to discuss the efficiency of navigational 
warnings on dangerous coasts and sandbanks. Tech- 
nical papers will be submitted by delegates from 
England, U.S.A., France, Sweden and Finland. Dr. 
W. M. Hampton, technical director of Chance 
Brothers, Ltd., will be one of the British delegates 
to speak. Dr. Hampton’s company has been engaged 
for some time on research into a basis for specifying 
the sound power of fog-signals. It is hoped that the 
published British Standard formula for lighthouse 
beams will be discussed, and that in due course a 
similar standard be applied to fog-signals. 


Diamond JusILeE.—June 16th marked the 
sixtieth birthday of the Royal Dutch Petroleum 
Company, and the day was fittingly honoured by 
the staff of the company throughout the world, 
more particularly because two world wars pre- 
vented the celebrations of both the silver and golden 
jubilees. The celebrations were inaugurated by 
an official dinner attended by Prince Bernhard 
of the Netherlands and members of the Dutch 
Government. Among the major events connected 
with the jubilee was the opening, at the Hague, 
of the exhibition, “Sixty Years of the Royal 
Dutch,” by His Excellency Professor Van den 
Brink, Minister of Economic Affairs. Other func- 
tions included a Shell International Sports Fes- 
tival and the presentation of a photographic dis- 
play, ‘‘ Holland Through British Eyes.” 


“THe ALL CARBON Biast FuRNACE,”—A book, 
entitled ‘‘ The Evolution of the All Carbon Blast 
Furnace,” has just been issued by the Morgan Cru- 
cible Company, Ltd. In this book the problems 
attendant upon the making of pre-fo carbon 
and the application of the material to the design 
of hearth walls and floor is described. Carbon 
bosh construction is touched upon and the preven- 
tion of scaffolds by the use of the material is men- 
tioned. A section treats the subject of the all 
carbon blast furnace and its economics. Average 
test data is given and the text is illustrated with 
drawings and photographs. The subject matter is 
a reprint of > pane given by Mr. G. D. Elliot of 
Appleby-Frodingham Steel Company, before a joint 
meeting of the Blast Furnace and Coke Oven Asso- 
ciations of the Eastern States and Chicago District, 
in Detroit on October 21, 1949. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the ocmmunicator are printed in 
italics, When an abridgment is not illustrated the epeoifica- 
tion ie without drawings. The date first given is the date of 
application ; the second date, at the end of the abridgment, 
is the date of publication of the complete speoification. 

Copies of specifications may be obtained at the Patent 
Offe Sales Branch, 25, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each. 


GAS TURBINES 


637,821. August 12, 1947.—ImPROVEMENTS IN 
AND RELATING TO A METHOD OF OPERATING A 
Gas Tursine Locomorive, the Maschinen- 
fabrik, Oerlikon, of Oecerlikon, near Zurich, 
Switzerland. 

According to this invention, in a gas turbine- 
driven locomotive, a part of fhe whole of the out- 
going gases of the gas turbine is cooled in a heat 
exchanger and is then used during running as 
air for combustion in the furnace of a boiler serv- 
ing for heating the train. Additional fuel can be 
burnt in the outgoing gases so that the same gas 
as performed work in the gas turbine.is also used 
in the furnace of the train heating boiler or boilers. 
In the drawing A denotes the furnace of a train- 
heating plant, to which liquid gaseous or solid 
fuel is supplied at B. The gas turbine plant com- 
prises a compressor (, a combustion chamber D, 
and the gas turbine Z. It is assumed that the gas 
turbine drives an electric generator, which supplies 
current to the driving motors of the locomotive. 
The outgoing gases of the gas turbine are passed 
via a conduit £ through a heat exchanger G and 
from thence to the point H where it enters the 
furnace and serves as air for combustion, for the 
production of steam for heating the train. In 
the heat exchanger @ fresh compressed air is pre- 
heated by the outgoing gases of the turbine so 
that the latter are cooled before entering the 
furnace, which brings about lower grate tempera- 
tures than if said gases had been passed direct 
into the furnace. Should more gas flow through 
the gas turbine plant than is required by the 
furnace for combustion purposes, the excess of 
outgoing gases escapes through a pipe J and can 
be used for any other desired heating purposes. 
A fan K_ delivers cooling air, during running, 
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through conduit L to the motors of the locomotive 
and if desired also to the compressor C. When the 
gas turbine plant is at rest, the air produced by 
the fan K is supplied to the combustion chamber 
A of the heating plant by closing the valve M 
and opening the valve N, or by means of a three- 
way valve having a similar action. In this manner 
firing is ensured during running as well as when 
at rest, without requiring, during running, an 
additional amount of combustion air for the 
heating with the consequent additional losses of 
waste heat.—May 24, 1950. 


ELECTRICAL ENGINEERING 


686,844. May 18, 1948.—ImpPRoVEMENTS RELATING 
to Extsectric TERMINALS, Benton and Stone, 
Ltd., Aston Brook Street, Birmingham 6, 
and Charles Eric Milner, of the Company’s 
address. 

This invention has for its object to provide an 
improved terminal for connecting one end of an 
electric cable to a piece of apparatus or another 
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cable. It comprises the combination of a pair of 
spigot-and-socket-like parts, which are inter- 
engageable by screw threads, and an intermediate 
collet, one of the parts having an axial bore for 
the reception of the cable end. The arrangement 
is such that on tightening the said parts the 
collet is caused to grip the core of the inserted 
cable end. In the pn ying drawings, Figs. 
1 and 2 are paapealanie saotianal elevations, 
Fig. 1, showing the spigot and socket parts separated, 
and Fig. 2 showing the parts connected. They 
illustrate a terminal adapted to be secured to a 
screw A, which is carried by an insulating base- 
piece B, the screw serving to secure one end of a 
conductor C, to which it is required to effect 
electrical connection of a cable D. The hollow 
socket part Z has one end internally screw-threaded 
for engagement with the screw A, while the other 
end is internally threaded for engagement by a 
hollow spigot part F and within the part FL is 
formed a conical or other shoulder G. The outer 
end of the spigot part has formed on it a hexagonal 
or other head H and the entrance to the bore of 
the7part is bell-mouthed, as shown. On the inner 
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end of this part is formed a conical and contractible 
collet J, adapted to co-operate with the shoulder 
G in the part Z. Between the collet J and the 
adjacent end of the part F is formed a circum- 
ferential groove K of such a depth that the residual 
ring of metal between the parts J and F can be 
fractured by the tightening of the spigot part in 
the socket part. In order to effect the required 
connection of the cable D the outer insulation at 
one end of the cable is removed to expose a con- 
venient length of the conductive core Z and the 
part F is then placed over this end as shown in 
Fig. 1, with the bared portion L of the conductor 
extending through the collet J. The spigot part 
F is then screwed into the socket part HE and 
tightened so as to cause the collet to grip the cable 
core L securely. Also in this tightening action the 
connection between the collet J and the part F 
is fractured.—May 10, 1950. 


AIR ENGINES 


637,719. June 7, 1946.—ImPROVEMENTS IN OR 
RELATING TO MHor-Gas_ ReEcrPRocaTiING 
Enaines, the N. V. Philips’ Gloeilampen- 
fabrieken, of Eindhoven, The Netherlands. 

In a hot-gas reciprocating engine, such as an 
air engine, the power output can be regulated by 
controlling the supply of heat to the engine. The 
object of the present invention is to provide an 
improved mechanism for controlling the tempera- 
ture of the heater, or of the heaters. Fig. 1 repre- 
sents diagrammatically a plan of the heater A of 

a hot-gas engine. Through the duct B the fuel is 

supplied to the heater. The wider part of the 

heater is embraced by two members, C and D, that 
are hinged to the rods HZ and F. These rods hinge 
about fixed points. The rods are drawn together 
by the spring G, which is stretched between them. 

Furthermore, the rods have secured to them rods 

H and J, each of which is secured at one end of 

the rod K. The latter is rotatable about a shaft, 

to which is secured a valve, which is placed in the 
fuel supply duct. If the rods # and Ff are moved 
away from each other the rod K acquires a more 
vertical position, with the result that the valve in 
the fuel supply duct tends to close. If the heater 
gets colder again, which may be due to a smaller 
supply of fuel, the heater shrinks again and the 
members C and D are drawn together again by the 
spring G, which results in the rods E and F being 
moved together. Due to this, the rod K is given 

a more horizontal position and the valve in the 

fuel supply duct tends to open. Fig. 2 represents 

diagrammatically a two-cylinder hot-gas engine, 
in which the reference numerals L and M denote 
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the two heaters. Between these heaters a spring 
strip N, for instance, spring steel, is so clam 

as to be gently curved. In the cold state of the 
heaters the strip is a little longer than the dis- 
tance between the two heaters. Upon the heaters 
getting hot during operation of the engine the 
distance between the two heaters becomes smaller, 
due to the thermal expansion of the circumferences 
of the two heaters. is causes the centre of the 
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strip N to rise over a path several times exceeding 
the decrease in distance between the heaters. 
In this way a delicate mechanism is obtained which 
responds to the expansion of the heaters. To the 
middle of the strip N is secured a rod O, which 
is coupled with a valve P in the fuel supply duct Q. 
This valve is impelled by the expansion of the 
heaters in such manner that the fuel supply to the 
heaters is reduced. Upon cooling of the heaters 
the distance between those parts of the two heaters 
to which the strip is secured increases, the strip 
is straightened again and the supply of fuel through 
the intermediary of the rod O is again increased.— 
May 24, 1950. 


MACHINE TOOLS 


687,521. May 9, 1947.—ImPROVEMENTS IN OR 
RELATING TO Rotary Curtine Toots, Earl 
Gustav Goehle, of 25,665 York, Royal Oak, 
Michigan, U.S.A. 

A primary object of this invention is to pro- 
vide an improved rotary cutting tool having a 
cutting element of cemented carbide, which is so 
constructed that it may be more easily and more 
accurately formed and have a longer life in use 
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than prior tools of this type. In the accompany- 
ing drawing we show views of a commutator 
slitting saw embodying features of the present 
invention. The rotary cutting element comprises 
a disc-shaped element A of cemented tungsten 
carbide and in its original form its periphery is 
circular. A hub member B having a central open- 
ing C is provided with a portion D of reduced dia- 
meter, which forms a radial shoulder E. .The 
cutting element has a central opening and is dis- 
posed over the reduced portion with one face of the 
element A abutting against the radial and annular 
shoulder Z. A ring member F is then placed over 
the reduced portion D with the inner radial face 
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thereof abutting against the opposite face of the 
cutting element. The members B and F are formed 
of such materials as cold rolled steel, bronze or 
copper, which are relatively softer materials than 
the tungsten carbide element A and which can 
readily withstand shock without fracture. With 
the parts assembled in the relationship indicated, 
they are then brazed together with silver solder at 
2200 deg. Fah. by well-known brazing methods. 
With the element A so supported the assembly 
may be magnetically held during the cutting of 
the saw teeth. is permits an accurate formation 
of the saw teeth and furthermore serves to give 
adequate support to the brittle element A so that 
there is less danger of fracture or breakage during 
formation of the teeth than in prior tools. Con- 
cave portions on the radial faces of the cutting 
element to provide clearance as the cutting tool 
goes into the work may also be formed.—May 
24, 1950. 
MISCELLANEOUS 

637,760. January 8, 1948.—ImPROVEMENTS IN OR 

RELATING TO Pire Jornts, The American 

Cast Iron Pipe Company, of Birmingham, 

Alabama, U.S.A. 

It is an object of this invention to provide an 
improved pipe joint which is of particular utility 
when used in conjunction with high pressure fluids, 
although also available for use with low pressure 
fluids. The drawing is a fragmentary longitudinal 
section through one form of screw gland joint 
embodying the invention. A designates the 
spigot-end and B the bell-end members of adjoining 





sections of pipe of any suitable construction 
size, material, &. The socket of the bell is pro- 
vided with relatively coarse internal threads C, 
preferably of generally V-shaped cross section, to 
receive a threaded gland ring. The threads on 
both the socket and the gland ring are preferably 
cast to size. The socket of the bell is provided with 
an axially extending surface D of any suitable 
length. The socket also has a tapered surface £, 
which makes a substantial angle with the axis of 
the socket, and the tapered surface terminates in 
an end surface F, which preferably is at approxi- 
mately a right angle to the axis. Disposed in the 
space defined is a gasket G of rubber or any other 
suitable gasket material that is deformable but 
substantially incompressible under the pressure 
applied thereto by the gland ring H. The gland 
ring terminates at its outer end in a flange K, 
which may be provided with any suitable pro- 
jections or recesses, as indicated at L, for the 
application of a tool to effect threading of the 
gland ring into the bell socket. Alternative shapes 
of the gland ring are deseribed.—May 24, 1950. 


634,855. May 14, 1947.—ImPROVEMENTS IN OR 
RELATING TO SEALING DEVIcES FOR ROTATING 
Suarts, The Westinghouse Electric Inter- 
national Company, of 40, Wall Street, New 
York 5, U.S.A. 

The general object of this invention is to provide 
an improved arrangement for sealing a rotating 
shaft, for example, « gas compressor, against leakage. 
There is a combined arrangement of an annular 
U-shaped chamber with a sealing liquid and a 
non-liquid sealing means when the shaft is not 
rotating. The accompanying drawing shows one 
arrangement, the sealing liquid being shown in the 
position it takes up when the shaft is running up 
to speed. It will be seen that the shaft A extends 
through the opening B in the end wall C of a gas 
compressor. The gas being under pressure, tends 
to leak along the shaft as indicated by the arrows. 
The circular housing D is keyed to the shaft so as 
to rotate with it and the circular housing £ is 
bolted to it. A further cylindrical member F 
is bolted to the wall around the opening B and it 
extends within the housing formed by parts D 
and £. This member carries the dividing disc 


G and the cone-shaped deflector H. The housing 
D has a further baffle J, which extends over the 
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outer end of the deflector. At the inner end of the 
housing EZ there is fitted a slotted grummet K 
of rubber or other suitable material. The spaced 
ends of the grummet contact the member F, 
forming a seal when the shaft is not rotating, but 
they spread apart when the shaft comes up to 
speed and space themselves away from the member 
F, as indicated in the drawing. A low viscosity 
high-flash-point liquid, such as oil is used as the 
liquid seal, as indicated. The baffles and cone- 
shaped member allow the sealing liquid to fall 
into the lower portion of the housing without 
touching the shaft when the shaft comes to rest. 
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Other arrangements include one with a hard 
metal spring held sealing ring instead of the grum- 
met and in another form the ing housing is 
stationary and the rubber grummet is attached tq 
the shaft.— March 29, 1950. 





Launches and Trial Trips 


Puma, motor tug; built by Henry Robb, Ltd., 
for the Manchester Ship Canal Company; twin 
screws, 1200 b.h.p. Trial, June 13th. 

EASTERN PRINCE, cargo and passenger liner ; 
built by Vickers-Armstrong, Ltd., for the Prince 
Line, Ltd.; length 440ft, breadth 63ft, depth 
4lft, deadweight 10,500 tons; Vickers-Doxford 
oil engine, six cylinders, 6600 b.h.p. Launch, 
May 3ist. 

LowaTuLa, motor tanker; built by Smith’s 
Dock Company, Ltd., for the Anglo-Saxon Petro- 
leum Company, Ltd.; length 425ft, breadth 
54ft 3in, depth 31ft, deadweight 9200 tons; 
Hawthorn-Werkspoor oil engine, six cylinders, 
2700 b.h.p. Launch, June 16th. 

BritisH ConsvuL, motor tanker; built by Har- 
land and Wolff, Ltd., for the British Tanker Com- 
pany, Ltd.; length 463ft, breadth 6lft 6in, depth 
34ft, deadweight 12,300 tons; Harland-Burmeister 
and Wain oil engine, six cylinders, 740mm dia- 
meter by 1500mm stroke. Trial, June 8th. 

BRaTSBERG, motor tanker; built by Harland 
and Wolff, Ltd., for Aktieselskabet, Borgestad ; 
length 460ft, breadth 59ft, depth 34ft 10in, dead- 
weight 12,000 tons; Harland-Burmeister and 
Wain oil engine, six cylinders, 740mm diameter 
by 1500mm stroke. Launch, June I4th. 

ASCANINO, cargo and passenger liner; built by 
Harland and Wolff, Ltd., for Alfred Holt and 
Co.; length 450ft, breadth 62ft, depth 35ft, gross 
tonnage 8300; Harland-Burmeister and Wain 
oil engine, seven cylinders, main cylinders 750mm 
diameter by 1500mm stroke, exhaust cylinders 
752mm diameter by 500mm stroke. Launch, 
June 15th. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Wed., July 5th—N. Lonpon Brancw: The “ Thre: 
Jolly Butchers” Hotel, Wood Green, London, N.22, 
“* Light, Vision and Lighting,” B. H. Gurr. 
British Standards Institution 
Tues., July 11th.—24, Victoria Street, London, 8.W.1 
Annual General Meeting, 3 p.m. 
Institution of Civil Engineers 
Mon. to Fri., July 3rd to 7th.—Great George Street, West 


minster, 8S.W.1. Conference on Civil Engineering 
Problems in the Colonies. 


Institution of Electrical Engineers 
Tues. to Fri., July 4th to Tth.—Summer Meeting in 
Cambridge. 
Institution of Metallurgists 


Fri., July 7th, to Sat., Sept. 30th.—Science Museum, 
South Kensington, London, §8.W.7, Exhibition, 
‘**Metals in the Service of Mankind,” weekdays, 
9.30 a.m. to 6.30 p.m. ; Sundays, 2.30 p.m. to 6.30 p.m. 


Stephenson Locomotive Society 


Sat., July 15th.—Visits to Ashford Works and Running 
Shed, British Railways, S8.R., 3 p.m. (Midlands) ; 
March, 8. Lynn and King’s Lynn sheds from 10.45 a.m. 





Personal and Business 


Tuos. P. HeapLaNnp, Ltd., has opened a new 
showroom at Loughborough Street, Kennington 
Lane, 8.E.11. 

Mr. W. 8S. RicHarps has been appointed a 
director of Brightside Foundry and Engineering 
Company, Ltd., Sheffield. 

Mr. Setpy T, Rosson has been appointed a 
director of Head, Wrightson and Company, Ltd. 
He has been the company’s London manager for 
nearly twenty years. 

Mr. Dents REBBECK, M.A., M.Sc., a director 
of Harland and Wolff, Ltd., has been awarded the 
degree of Doctor of Philosophy by the Queen’s 
University of Belfast. 

Mr. J. H. Lorp, an executive director of the 
Dunlop Rubber Company, Ltd., has been elected 
vice-president of the Federation of British Rubber 
Manufacturers’ Association. 

F. J. Epwarps, Ltd., states that it has appointed 
William Jacks and Co., Ltd., Hamilton House, 
Graham Road, Bombay, as its representative in 
India, Pakistan, Malaya and Burma. 

Ruston AND Hornsby, Ltd., announces that 
Mr. J. Cunningham, general manager of the boiler 
works, and Mr. R. C. Shepherd, general foundries 
manager, have been appointed to the board. 

Mr. J. P. Hunt, managing director of the 
Hallamshire Steel and File Company, Ltd., has 
been appointed chairman of the National Asso- 
ciation for Rolled and Re-Rolled Steel Products. 

TurnoL, Ltd., has opened a branch office at 6, 
Clare Street, Bristol, 1 (telephone, Bristol 23304). 
Mr. W. L. Tout, who has been the company’s 
resident engineer in the West Country since 19465, is 
the manager of the new branch. 

BRADLEY AND Foster, Ltd., Darlaston Iron- 
works, Darlaston, Staffs., announces the formation 


of a new company to be known as Bradleys (Dar- 


laston) Ltd., which will handle its business in 
metallic abrasives, round shot and angular grit. 


DovttTon anpD Co., Ltd., Albert Embankment, 
8.E.1, states that Mr. L. J. E. Hooper has resigned 
the office of joint managing director, but will con- 
tinue to serve as chairman of the company. Mr. E. 
Basil Green has been appointed managing director. 

SHEEPBRIDGE STOKEs, Ltd., is the new title of 
the business hitherto known as the Sheepbridge 
Stokes Centrifugal Castings Company, Ltd. The 
company’s two factories at Chesterfield and Sutton- 
in-Ashfield will continue to operate as formerly, 
the change of name involving no alteration either 
in management or policy. 












